


Nature 


A WEEKLY 

ILLUSTRATED J0UBHAL OF SCIENCE 






Nature 

A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE 


VOLUME LXXXIII 

MARCH to JUNE, 1910 


* lo the solid ground 

OJ Nature trusts the mind which hui/ds for — Wordsworth 


^ionj&jon 

MACMILLAN AND CO, Limited 
NEW YORK THE MACMllLAN COMPANY 





kjrHARi* Clav ANi* Sons Limhbp 

BKKA13 STRERf HlIX E C AHD 
BVNuAY SUFFOLK 



-1 

M * 1 , 


INDEX. 


Abdermaldkn (Prof Emil) Handbuch der biochemiichen 
Arbel timethoden 5 16 

\bcgg (Prof Richard} Death of 164 Obituary Notice of 

195 

Abraham (H } Existence of Two Explosive Potentials 418 
Abnuaei (h ^ R Lui^^i Amedeo dl Savoja duca degh) 
Exploraxione net Monti del Karakoram 469 
Abstract in the N Alliston 246 

Academies the International Association of Prof Arthut 
Schuster h R S 370 

Acoustics Motion of the Bridge of the Violin j W C iUa> 
and Prof M de Haas 107 New bound recording Instru 
mtnt Th Roaset 479 Damping of Sound by hrothy 
Liquids A Mallock ^5 
ActualiUs scientifiques Max de Nansouty 338 
AdamOtrtc (L ) Vegetationsbilder aus Daimatien 123 
Adams (J ) a Census Catalogue of Irish Fungi 149 List 
of bincm}mfi of Irish A]g» 149 
Adams (Lionel F ) Moles and Molehills 37 
Adams (L E ) Cause of the Autumnal Epidemic of the 
Common and the lesser Shrew 59 
Adanu (W S ) Displacement of Lines at the Sun s Limb 
46 

Administration and Disease 226 
ASro and Motor Boat Exhibition the International 79 
Aeronautics Death of Lieut -Teneral H W L Moede 

beck 103 the AHrial League and the British Public 
104 Captain Cave Brown Cave 104 Adnal Navigation 
of To-day C C Turner Prof G H Bryan F R S 
and F H Haipor 133 Flight Velotity Arnold Samuel 
son Prof G H Bryan F R S and E H Haroer 133 
the Conquest of the Air or the Advent of Aifrial Naviga 
Uon, Prof A Lawrence Rotch Prof G H Bryan 
F R S and E H Harper 133 AHrodynamik F W 
Lanchester Prof G H Bryan F R S and E H 
Harper 13a Death of Prof R Abegg 164 Obituary 
Notice of 195 Aeronautics Cantor Ketures at Royal 
Society of Art* C C Turner, 304 Langley s Contrlbu 
tlons to ASronautict Dr Alexander Graham Bell 363 
the Stability and EfAclencv of Kites, F P Fergusson 
310 W H Dines F R S 310 Wind Sutistics and 
Aeronautics 43a 

Aeroplane Stability Prof G H Bryan F R S 10 60 
W H Dines FRS 68 

Africa die Blenen Afrikos nach dem Stande uneerer 
heutigen Kenotnisse Dr H Fricse 35 Camera Adven 
hires in the African Wilds being an Account of a Four 
Months Expedition !n British Bast Africa for the Pur 
pose of Securing Photographs from Life of the Game 
A Radclyffe Dugmore Sir H H Johnston G C M G 
K C B 439 

Agastix (Prof Alexander For Mem R S ) Death of 135 
Obituary Notice of Prof John W Judd C B FRS 
163 

Aganlx (Prof Alexander) Bequests to Science 387 
Agriculture the Fertilising rofluence of Sunlight Dr E J 

f ussell 6 340 480 Dr John Altken FRS 37 
Fletcher 156 4^ J Walter Leather 377 Fertilising 


Effect of Soil sterilisniion Dr Bernard Dyer 96 the 
Cultivation of hibrc Plants in India 18 Elements of 
Agriculture Prof ( E Warren 31 die Entstehung der 
Pfli^kultur Dr I d Hahn A E Crawley 67 the Olive 
in Cape Colun> 77 Nitrogen fixing Bacteria and Non 
^guminous Plants 1 ruf W B Bottom ley 96 Eoretast 
lor tile Wheat Crop of South Australia 106 Hybridisa 
tion of Wheat in Capt. Colony 138 Milk Records for the 
Dairy Herd at the Rosslynlee Asylum Ur Lauder and 
Mr Fagan 167 the Sugar Industry in Hawaii 173 
Agricultural Seeds and their Weed Impurities Prof T 
Johnson and Miss R iiensman 179 Sisal in British 
East Africa 199 Nitrogen-content of Sawdust Mr 
Klnch 199 Usefulness of the Bee in Connection with 
Agriculture W Herrod 199 Death of Prof Julius 

Kuehn 227 Obitu iry Notice of 256 Annual Report 
for 1909 of the Rothamsted Experimental Station 2;)8 
Results of 'Inals nt Rothamsted on the New Nitrogenous 
Fertilisers Cyanamide and Calcium Nitrate A D Hall 
38a Opening of the New School of Agriculture Cam 
bridge 260 International Congresses on Ornithology and 
Tropical Agilculture 260 International Congress on 

Tropical Agriculture and Colonial Development 4^4 
the Principles of boil Management Profs T Lvttlelon 
Lyon and E O Fippin 272 Report on the Poultry 
Industry in Belgium Edward Brown 27s Rwrt on 
Insect Pests in the West Indies a88 West of Scotland 
Agricultural College Reports on Expenments 313 
Durham Count} Council Education Committee Report of 
Dairy Investigations 313 Northumberland Education 

Committee Guide to Experiments for 1909 East 
Sussex Education Committee Expenmenu on Meadow 
Hay 313 Agncultural Students Cazette Experiment* 
on Pasture 313 Journal of the Department of Agn 
culture and lechnical Instruction for Trehnd 313 
Destructive Insects and Pests Acts 346 Composition of 
Indian Ricc David Hooper 347 Expenments of the 
Royal Agricultural Collegt, Cirencester 383 Report on 
the Progress of Agriculture m India for 1907-^ 3 Sa 
Wheat in India Mr Howard 352 Mycologlcal Work 
Dr Butler 353 Indigo Mr Bcrgthel!, 353 V imlla 
growing in the West Indies 408 Ooze and Irrigation 
Rev Hilderic Friend 427 ^ Struggle for Water 

between Living Organisms and Natural Media A M(intz 
449 Locusts In South Africa 466 Application of Science 
to Agriculture in the West Indies 498 Agricultural Re 
search so/ Butter Regulations G Brownlee ^31 
Experiments on Sugar-cane 531 Methods of Picking 
Drying and Packing Hops in Kent Arthur Amon ^32 
Fxperiments on Manuring 553 
Altken (Dr John FRS) the Fertilising Influence of 
Sunlight 37 Practice and Knowledge 70 
Altken (Prof) Observations of Satellites 140 
Albino Hair Certain Reactions of Igema B J Sollas 
96 Geo P Mudge 188 

Albrecht (Dr) Comet lotoa 79 Stars with Variable 
Radial Velocities 140 „ , 

Alcyonarlans an Account of the Collected b\ the Rov#l 



JntUx 


iliaQ Marine Survey InwH^ior in the Indian 
vJeaaOi Prof J Aithur TiKMiieoni J J SImpion and 
jJh' W D Henderaon 483 

f tdred Lecture at Society of Aru, Halley and hii Comet 
i Prof H H Tuiner» h K S » 387 
wUdreo Turner (Ur W ), a 1 ext book of Nervous Diseaset» 
r 337 

Alexander (Lieut tioyd) Dea*'h and Obituary Notice of 
380 

Akoandra (Queen)» Union Jack preaented to Captain Scott 
by. 530 

Altfebra a New Algebra S Barnard and J M Child, 4 
College Algebra Ur S C Daviseon. 4 
Alldridge (T J ) a Transformed Colony, blerra Leone as 
it was and as it is its Progress Peoples Native Customs 
dnd Undevelopod Wealth, 533 

Allen (Dr L J ) Cultivation of Diatoms as Food to be 
used in the Reaiing of Various Types of Marine Larvae 
* 57 ^ 

Allen Frank) Colour blindness 69 

Allan J ) the Comets (1910a and Halley s), 108 

Alton (CS- ) Maya Codices a88 

Allen s Commercial Organic Analysis 456 

\lliston (N ) In the Ab^ract, aa6 

Alloys Research Committee of the Institution of Mechanical 
Fngineers Ninth Report to the the Probities of some 
Alloys of Copper Aluminium and Manganese Dr 
Walter Rosenhmn ^nd F C A H Lantsberry, 140 
Allovs Light Di Walter Rosen haln 461 
Alt (Dr E ) Distribution of Thunderstorm Frequency in 
Central and Northern EuroM 77 
Amcghino (I>r Florentino) Young Tapir-skull from lucu 
nun iijH Alleged Human Origin of the Burnt 

Earths of Argentina, 357 

Ameiica Propoi^ National Bureau of Seismologv 337 
Ametiran Association for Advancement of .science a 
(rcologic Foiecast of the Future Opportunit cs of Our 
Race Prof 1 C Chamberlin, 50, Boston Meeting of 
the 113 the leaching of Phj^cs Prof K E Guthe 

113 tlw Studv of Solutions Prof Louis Kahlenberg 
<■3 Engineering as a Profession, Prof G F Swam 

1 14 the Principlei of Pabeogeography, Prof Bailey 
Willts 114 Evolution of Intelligence Prof C Judson 
Hcrnck tia Response to Chemical Stimulation Prof 
H M Richards 115 Racial Differences in Mentol 
Traits Prof R S Woodworth ns Chemical Regula 
tion of the Processes of the Body Prof W H Howell 
1x6 Method dhd Matter of Science Prof John Drwey 
116 

Ameruan Economic Entomology 47 
American Invertebrates Papers on 334 
American Philosophica. SocieW, the, 504 
Amos (Arthur) Methods of Picking Drying and Packing 
Hops In Kent ^33 
^mpclemetcr a New 413 
Amundsin s (Captain) Expedition 435 
Anisthetics the Administration of 39$ 

Anatomy Death of Prof W Krause 15 History of the 
Human B^y Prof Ht H Wilder 314 Death of 
Ldouard van Beneden 386 339 Obituaiy Notice of 
344 Voordrachten over den Imw van het centrale 
/pnuwsteliiel — een Voorbereldlntf tot de KUniek dcr 
/enuwrlekten Door Prof J W Langclaan 308 the 
Anatomv of the Common Squid LoUgo fedlti L W 
Williams 366 Death of Prof Emil Zurkerkandl 406 
Ancient Angling Authors W J Turrell 15s 
Anderbon (J A ) Method of Testing Screws 107 
Anderson (Knud) African Fruit-bati of the Epomophorus 


Anderson (Knud) African Fruit-bats of the Epomophorus 
Group 17 

Anderson (Dr Tempest) Volcano of Matavanu In Savaii 




Andrade JE N da C ) Viscous Plow In Metals 237 
Andrii (Cb ) Effects produced on Hail Storms by the Hail 
Cammih ago 

Andr^ ftl ) Observations of Halley s Comet 410 
Andrewfi (Or ) Bacteria of Sewer Air sa 
Angling Minor Tactics of the Chalk Stream and Kindred 
^tudht GEM Skues 304 


ud|M GEM Skues 304 

Angot t Alfred) Observations of Halley's Comet 410 Mag 
netic and Electric Variations on the Nights of May lA 
* and 19 19x0 419 


Angstrttm (Prof K J } Death of^^4 , OUluety NoHm of. 
Prof Arthur Sdiuster, F R.5 , 133 
Animal Life, Altruism m J H Eigie 489 
Antarctica 1 Scientifle Work AocomplialM 1^ Or CSjbsroet a 
Recent Antarctic Expeditkm, 16 1 Fodwoiiog t}eniMa 
Antarctic Expedition, 41 , Projected Qerauui AtttarctijB 
Expedition 318 Dr Penck and Antarctic ExpeoltlOAS, 
73 the Proposed Scottirii Natxmal Ag|hurcttc Espadi* 
tion of 191 x, xoi , National Geographic Society s iMd 
Medal presented to Sir Ernest Shackiettm# 135 , xle^flc 
Work of the British Aotmetic Enedltion w 
J Murray X49 British Antarctic Expaditloti, Start ot 
the Terra Nova 404, Union Jack presented to CaMdn 
Scott by Queen Alexandra 530 Antarctic Oeotogy, Prof 
W M Davis 505 . • 

\iithropology Notes on * High Aibenia, Miss M B 
Durham 39, Ro>a^ Aifthropolo^cal loatitute, so 88 
547 Agyiltlan Antiquities and Customs A M 
Blackman 42 Modes of estahllshiitf Fictitious Kinship 
now Current in the Panjab H A, Rose, ; the Evolu 
tion of Man in the Light of Recent Inveeuations, Prof 
W J Sollas 88 the Gibraltar Skull Dr A Keith 88 
Racial Differences in Mental Traits, Prof R S Wood 
worth, 115 Infantilism and Idiocy and Gigantism and 
Idiocy Dr A Marie 137 the Andaman Islands, A R 
Brown 149 Skulls from a Primitive Ometsry Prince 
Georges C antatuzene 197 SkulK discovered by M 
Mansuy in the Cave at Prui Dinh-Gla Dr R Veroeau, 
197 Origin and Distribution of the Cross-bow In India 
O Forrest 228 Mr Thurston, 228, les Groups de 
Civilisation en Scandinavie a 1 Bpoque dot Sdpuhures k 
C alrrie Dr Knut Stierna, 228 Allied Human Origin 
of the Burnt Earths of Argentina Dr Fkirentino 

Ameghino 237 Native African ^t, 286, Certain Sacred 
Stones used In Burial and other Rites by the Aborl^dnes 
of Australia R H Mathews 387 Ma>a Codices Urs 
lozzer and Alien 288 les Sofs ^ex les Abadhltes, Dr 
J Huguet 345 New Guinea Pygmies, Dr A. C 
Haddon F R S 43} Dr A B Meyer 498 , Native 
Decorative Art in Nigeria N W Thomas ^6 the 
term Rom or Romani applied to the Gjrpsy Race Leo 
Winer 436 The Fight for the Cows in the Rigveda 
A C Sen 450 (1) Craniological Observations on the 

Lengths Breadths and lleights of 100 Australian 
Aboriginal Crania (2) Biometr^l Study of the Relative 
Degree of Purity of Race of the Tasmanian Australian 
and Papuan (3) the Place in Nature of the Tasmanian 
Aboriginal as deduced from a Study of his Cranium, 
Prof R J A Berry Dr A W D Robf*rtson and 
K S Cross 479 Curious Wooden Engraved Blocks used 
by the Bushon^ of the Belgian Congo T M Joyce 531 
Rain-making ^itfs W C Cole 531 the Ekoi of 
Southern Nigeria P A Talbot 547 
Antlitx der Erde, das, Prof E Suess, Prof J W Gregory, 
F R S , 43x 

Ants their Structure Development snd B^avlour Prof 
W M Wheeler Right Hon Lord Avebury F R S 5x5 
Antwerp the Astronomical Society of 409 
Apiculture How to Keep Bees for Profit Dr D E Lyon 
F W L Sladen, 519 

April Meteor Showers John R Henry, 189 
April Shooting Stars Mr Denning aox 
Arber (E A Newell) Fossil Plants from Newfoundland 39 
Archdsoloj^ Vestigia di una CItta EUenlca arcaica In 
Creta Dr Luigi Pernier X05 , the Stone and Broaw 
Ages in Italy and ^clly T mc Peet xas the * Rain 
dw* from the Lorthet Grotto Dr Henry O Foi^, 
135 Mr Myring’s Recent Discoveries of Prehistoric 
Pottery In Peru Sr W H Balkw Escplmtions In 
Turkestan Expedition of 1904 Prehistoric Clv(lisatlcms 
of Anau L W King 157 ths Tomb of Q^n Tfyi 
227 the Roman Fort at Manchester 315 Exeavatkmt 
at Toothlll and Melandra 335 Arrika, R Rkn^ 
Maclver and C Leonard Woolley H R Hall, 351 } the 
Ikhlsh Camp at WaUlngton N F Roberts and H C 
CoHyer 298 Proposed Excavation of Verulam, 
Palntingl and Engravings found id the Caves of the 


Paintings and EnMvfngv found id the Caves of the 
I'Abbd If Bf^l 346 Emvation of the Lake 
Village at Meare 379 Cataktfue of Broniea, &e., la 
Field Museum of Natand History Raprodu^ from 
Originals in the National Mxtteam of KapM Prof F B. 


Paintings a 
Py ren ees, I*- 
Village at ! 


Index 


M t9» 


3^ Crete the torerunner of Greece C H 
Hewee ud Hdrr et SM Hewet D&eoovery at Bay 
of lilao^ of d. S«r es of Engraved Rocka C L Wragge 
4jg the Annual of the Bntah School at Athene H k 
jde ShgU mound at £U s Landing N C Neieon 
^ DtMoverf of a Burial Cave probably Neol th c at 
MOntouUera Ij^ en ICayet and Laurent Maurette 5x4 
Ardbeohoid (Hen Halley c Comet 4W 
Af^tecture Mational Menu sent to V ctor Emanuel 380 
Who Plannadthe lAj? Rev H Hoetoi 450 
Architecture Naval Launch of H M S Coternu aji 
m Naval Architecture * 

Arctca Cn^bre Oceanograph que acoomplie a bord de 
la BWam dans la Mer du GronUnd 1905 Due d Orldan^ 
Dr Willaun S Bmce 8 Cooperaton m Magnate 
Work 41 Propoaed Arctt ^pet n Arahp Expea ton 
41 Expedilion to Invest gat^the«Pouibltei of an A r 
ahip Fight to the North Pol 164 tie North Polar 
Queat on 76 the S ege and Conquest of the North Pole 
Ueorge Biyce 366 Commander Pearv e Exped t on to 
the North Pole *83 Cupta n Amundsen t I Tped t on 
435 

Ardern (Edward) the D s nfect on of Sewage and Sewage 
F Iter Effluents w tl a Chapter on the Put e blty and 
btidiUity of Sewage Fffluenu E B Phelps 4 
Are ka R Randall Mac ver and C Leonard Woolley 
H R Hall act 

Arm t <Dr H w ) an Invest gat on nto the Me han m 
of P^uct on of Blackwater I ever Dr J O Wakel n 
Rarratt and Dr Warr ngton Yorke 83 
Amurtrong (Dr E I* rank and) the S mple Carbohydrates 
and Glucoadei 333 Orgn of Osmotc Effects the 
{■uncton of Hormones n st mulat ng Enayme Change n 
Relat on to Narcos s and the Phenomena of Degenerat ve 
and Regenerat ve Change n L v ng Structures 446 
Armstrong (Prof H E ) Or g n of Osmot c Effectb 
the Fun t on of Hormones n St mulat ng F zyme Change 
n Relat on to Narcos s and the Phenomena of D gene 
at ve and Regenerat ve Cl ange n I v g S ucturen i 
44^ 

Ar aud (A ) Isomer sat on of Ole c Ac d by the D splsce 
ment of the Double L nkage 480 
Arnold (Prof J O ) Un form Nomenclature of Iron and 
Steel 336 

Arnoux (Rend) long tud nal Equ I br urn and Cur ature 
of the Carry ng Surfaces of ASfoplanes 209 
Artropodos Pards toe Prof Dan el Greenway 426 
As at c Soc of Bengal Calcutta 149 330 4^0 
Ass ann (Mr ) Proposed Meteorolog cal Obs rvit one 
dur ng Progfw thro^h the Ta 1 of i»lley s Comet 320 
Asbocaton of lechnicai Insttutions the Organ sat on of 
Technical Education Dr R T GUsebrook F R S 83 
Assoc at on of Teachers n Techn cal Inst t ons a 
Natonal System of Techn cal Education Dr Robert 
Pohl at ao6 

Astronomy Astronomcal Occurrencea n March 19 n 
Apr 1 140 in May sm n J^une 439 Comet 9 00 I 
M Esclangon 19 J Comas Sola 19 Mr Innes 45 I 
M Q^udnlsset 79 Comte de la Baume Pluv nel 79 
Dr Wr ght 79 Dr Albrecht 79 Ifesars Merr II and | 
01 ver 70 Prof Barnard 79 Dr Kobold 79 108 


MU 396 Crete Uie rorerunner of ureece C H 
rea and Hirr et Sdyd Hawes xaa D&soovery at Bay 
ilao^ of It M of Engraved Rocks C L Wragge 
th# Annual of the Bnt sh School at Athens H k 
S hgU mound at £U s Landing N C Nelson 
DtMoverf of a Burial Cave probAty Neol th c at 


Un form Nomenclature of Iron and 


79 abo M cl le Sm th 
Herr Konkoly 08 Or 


383 Herr Pechlile 79 abo M cl le Sm th 108 
Mr Evwhed 108 Herr Konkoly 08 Or F J 
Allen 108 Knox Shaw 169 Dr R stenpart 
SOI Herr Castro aoi Herr Tscherny 360 
Prof Stroobant ate Spectrum of th# Comet 1910a 
H Deslandres and P Idrac 1x9 X40 Colour of Comet 
iqioa durng ts Pe helon Passage Mr lanes 534 
Our Astronomcal Column 19 45 79 108 140 169 
aor aix 159 apo 320 348 38^ 409 439 488 501 
533 Fireball of February 17 W F Own ng ao 
P doux s Comet 19108 ao 79 a Naked-eye Sun spot 
Group f K Efge ao Halleys Comet ao W B 
Broderi» 46 Mr O! v er 79 Dr F J Allen xo8 
Q Renaudot 119 Knox Shaw 169 409 Jean Mascart 
169 47t Dr Ebell sot 386 410 M Baldet aoi 224 
Dr Snnart aaa 322 C E Guillaume asx 470 M 
Flammarfon 225 Dr R stenpart as9 Mr Ryves 249 
Mr Inosi 2S9 186 534 M Gaoobim 949 209 

47Ui 479 Mr Denning ate C Leach 377 321 348 

384 410 471 W B Tr pp 290 Sir Robert Ball 290 


Dr H N RusseU 290 J Holetechek 291 348 Oub ] 
O Iman 33 348 Dr A C Jordan 3a t Mr Grun 

i ai Mr Bells ny 32 Mr Crommel n 33 Or 
.manueli 3a Prof \tt 1 o Sesta 348 J Fr^inz 34 
Dr Wrght 349 Prof Frost and Dr Slocum 349 > 
^ 359 3bu Dr F Ifl guez 384 Prof M 
Sm th 3^ Pnof Dyson 385 lUv Dr A Irv ng 3bi 


Sm th 3^ Prof Dyson 385 Rev Dr A Irv ng 365' 
Prof fi rkeJand 385 L Clegg 386 W £ Rols o 
386 MM Berna d and Idrac 386 V M SI pi er a 
Mr LampU d 386 Mr Eversh^ 386 M Ebclango 
4 9 M Bo ly 4 o Prof George Forbes 410 G \\ 


Grabha 40 M Lgnts 410 439 M And 6 4 

Georgs Claud 410 MM Angot Lebel Lmb nJ 
Nanty 4 o I angton Cole 439 Dr 1 ranz 439 L> 
Wolf 439 Prof F nz 439 Prof Sykora 439 I ro 
Don tch 439 He r \rchenhold 439 Dr Ha tmann 
439 F Mar hand 439 M Popoff 439 J Ba llaud and 
u D me ^co 439 Irof Max Wolf 470 Dr C ruU 

t 7o A Mel 470 Herr Oithoff 470 Dr 
lansch ew cz 470 M Lu zet 470 MM C re a and 


t 7o A Mel 

lansch ew cz 470 
Ubach 470 J Co s So a 470 479 S34 J W Scboles 
471 H L Wood 534 W M Worseell ^48 H-»p 
kiHiv 534 M 1 ay and Prof Rudge 534 Halley s 
Comet A J pan ve Rcco ds K H rayams 140 Halley s 
Comet as seen n 83 ^ ompared w di Donat s 858 
A Brotbe b 48 1 rans t of Halley s Comet a oss 

Vo us and the ! a h n May Prof Kr B rkela day 
Ob rvat ons of Uill y s Comet and Venus E T 
M liens 339 Ca dboard Model show ng the Relat ve 
Pob t ons of Halleys Comet the Sun and the Perth 
du ng 1 resent Appa o Rupert H cks 330 Halley b 
Comet tsllsovw at of other Noted Con cts and 
other Astronom cal i h nomena Superst t ons &c Rev 
John B own a 6 Ha y s Comet and Mctcoroku^ 320 
Proposed Me eo o og Observat ons dur ng Progresb 
through the fa of Hal ey b Comet Prof Hergesell 
320 Mess a Assmann and Te sserenc de Bort 320 
Meteorolog cal Obse v ons dur ng the Passage of the 
r arth through the la 1 of Halley s Comet W H D nel 
F R S 437 J N P ng A2y Meteors from Halley s 
Comet Mr Etenn ng 320 Changes n Hslley s Comet 
Ernest Esclangon 330 Hilley s Com t and Magne c 
and Electr cal Phenon ens Dr C Chree F R S 367 
Halley s Observat ons on Halley s Comet 68a A S 
I dd ngton 37a Hsl cy and h s Comet Aldred Lecture 
at Soc ety of Arts Prof H H Turner F R S 387 
Compos t on of the Atmorohere after the Passage of 
Halley s Comet Ceorg s Claude 4 9 Observat ons of 
Halley B Comet ade at the Observatory of Athens 

D n t 449 Phenomena Observed at tl e Pc du 
M d on May 8- j f m le Marchand 449 he Ta 1 of 
Hall y s Comet on Msy 18-19 Howard Payn 487 
W H F nl^ a d W A Douglas Rudge 487 tfw 
Trans t and Ta 1 of Halley s Comet Knox Shaw 501 
Dr Meyem ann 501 I other S Cheval er 402 M 
Marchand 50a MM C rera and Per cas ^02 M 

Fg n t 50a J Ba llaud xnd M Bolnot 50a Dr Ram 
baut 40a H H Grunn ng 50a I Wh taker 503 
Observat ons on Halley s Comet made at the Obs^a 
tory of Fbra Spa n MM C rera and Per cas 513 
Change n the Nucleus of Hatleys Comet J Ba lUud 
ind A Bo not s 3 New Canau on the Planet Mars 
Per vil I o well 39 Occultaton of Mars Apr I 13 169 
Occultaton of Mars by the Moon on Apr I 13 Dr W 
Krebs 383 Mars d r ng the Recent Oppos t on W F 
Rolston 440 the New Ca als on Mars M Jonclcheere 
468 the Intr ns c B ghtness of the Sun Charles Nord 
mann aq the Intr ns c Br lllancy of the Sun Dr Nord 
mann 33a Astronom cal Cur o# ties Fa ts and Fatlac s 
J Fllxrd Go e 33 Cur ositles of the Sky Garrett P 

Serv Sb 33 Death of D O M Us 41 Br 11 nnt F reba 1 

of I ebruarv 27 W F D nn ng 45 the Sun spots of 

September a 909 Dr Slocum 46 Displacement of 

I nes at the Sun I mb W S Adams 46 th 
Anua o of the Madr d Observstory 90 46 


I nes at the Sun I mb W S Adams 46 th 
Anua o of the Madr d Observstory 90 46 

A elerated Vcloc y of Jup ter s Red Spot HoJ ow 
her ven Bolton 70 the Flatten ng of To F rat Sat 11 
of Jup te J Comas Sola 389 the Lac ngs between 
Tup ter s Belts Prof IjO veil 301 tl e Ph nom npn of 
P rkinje Ch Callssot 90 Some S en fic Cent 
XV the Mount W Ison Solar Observatory of the 


VUl 


Indtx 






arnegie Inititutioo of Wathington^ Prof O b Hale 
t’rof Ti H i urner h R S 97 the Solar Eclipae of 
191a Aj^l 17 M D Savitch 108 Ephatneria for £roa« 
1910, Prof Wendell 109 Prof Doberdc • Double etar 
Obeervations 100 Observationa of Southern Double 
Starf Mr Innia 169 Meaaures of Double Stan Mr 
Olivier 3ao Double Stan Prof Eric Doohttle 50b 
D*in el B ComPt 19096 Dr Wolf 109 Meteoric Aatronomy 
Mr Donning 140 Stare with Variable Radial Velocitiee 
Meiirs Campbell Albrecht and Wngbt Dr Curtia 
140 Precautions Necesbary in Photographic Photometry 
Mr Porkhunt 140 Obaervationa of Satellitea Prof 
Aitkea 140 Death and Obituary Notice of M Charloia 
i('5 April Meteor Showera John R Henry April 
Shooting Stan Mr Denning aoi Sun apota and Faculv 
in 1909 Prof Ricco 169 the Nature of Cometa Taila 
Dr I Zehnder 169 Periodic Errora in Right Ascenaion 
of Standard Star Cataloguea Dr Downing 169 
the Gazette Aatronomique 169 the Galactic Syatem 
Its Structure and Origin Dr Karl Bohltn 201 Saturn a 
Satellites and Rings Prof Barnard aoi the Formation 
of Saturn a Ring System Prof Lowell 291 the Syatem 
of f Hertulis Mr Harper a 01 Theory of Fontenelle 
relat ng to the Constitution of Comets Wilfred de Fon 
vielte 209 Wilhelm Olbera seln Leben und seme Werke 
Br efwe hacl zwtbchen Olbera und Gauss an the Total 
SoWr Edip^ of May 8 1910 Frank McClean 359 

the Total Sohr Felipe May 9 1910 Dr W J S 
I ock\ r 314 Frank K McClean Di William 
J S Lockyer 340 494 Mr Driffield 3B3 Observa 
tions of Comets Dr Wolf 231 Dr Gr^ff 331 
Obj cl \t or sm Determ nat ona of Radial V locitios 
Prof P ckering 231 Prof R W Wood 231 Stars 
w th Var able Rad il Velocities O J Lee 383 the 
Accuracy of Rad at Velocity E>etenni nations Prof Frost 
439 Fncke 1 Comet Dr Backlund the Spectra of 
the Major Plaieta Dr V M Shpher aw the Velocity 
of the Sohr Swtem in Space Prof Stroobant 291 
Star Colours Prof Louia Bell 291 New Method of 
Plaietnrv Photography empbyed at the Lowell Obwrva 
tory at f lagataff Ar zona P I owell 299 Solar Parallax 
deduced from Mierometric Observations of bros m 1900 
and iQOi Arthur R Hinka 299 Distribution of the 
Fihmeits m the Upper Layer of the Atmosphere H 
Deslandres 2 >q Cometary Orbits Messrs Crawford and 
Mever 320 M ss I evv md Mr Meyer 320 Maximum 
of Miri iqoq llerr Mav 320 Herr Landwehr 320 
Parallax of th Planetarv Nebula G C 4373 Dr Bonbn 
32c b rcboll in Sunshir e W F Denning 339 Death 
and Ob tuary Notice of Sir William Huggins K C B 
CM F R S 34a the Spectra of Comets Prof Fowler 
349 Observatons of Southern Nebulv Mr Innes 349 
Observations of the Aurora Prof Barnard 340 Aurora 
Borealis M de Kerilits 41Q the Problem of the Resist 
ing Medium Sehg Brodetsky 383 the Calcium Bands 
at X f 382 and X 6389 1 rof Barnes 383 Solar Activity 
383 tile Solar Constant Dr Gorczynsld 409 Ongin of 
Binary Stars Prof H N Russell 409 the Spectroscopic 
Binary $ Aur g« R H Baker 439 the Astronomical 
Soc ty of Antwerp 409 Influence of Comets on the 
Terrestrial Atmosphere According to the Kathodic 
Iheor> H Deslandres 418 the Brightness of the Sky 
Oivn Burns 430 Meteoric Fireball of Juno 1 W F 
Denn ng 444 the Meteor of June 1 468 the Farth and 
Comets Tn Is R T A Innes 439 A S Hemmy 449 
th O^ertvepnsm Determination of Stellar Velocities 
Prof R W Wood 468 Coming Total FcUptes of the 
Sun Dr Pio Fmanuelh 468 Lowell Observatory Photo 
^aphs of the Phnets Prof Percival I owoU at Royal 
Institution 47a an Fasv and Concise Guide to the Starry 
Heavens arranged as a Companion to the Umbrella 
Star Map and Revolving Star Dome for Instruction in 
Aatronomv D McFwan 485 ObaervatioAt of Orkmids 
In 1909 Prof Dub ago 401 the Cape Observatory Mr 
Hough 401 July and August Meteors 501 Distancea 
of the Red Star# Prof H N Russell 406 Standard 
-System of Photographic Stellar Magnitudes Prof F C 
P ckering 406 the Roval Observatory Greenwich 506 
Meleonto at Bomba\ W F Denning 433 Obs^a 
tions, of Wlnnecke s Comet iqood R Prager 534 the 
MdHoi^af Moon Prof F W Brown 438 an Extra 


ordlnaiy Solar Filament H DealafkhA L 4 Asattbu 
and V Burson, 547 •• ' 

Aatropl^aics the Medium of Celeftial Sdaee« 5x6 
Atgier (Dr } the Touarggp 137 ^ 

Athens the Annual of the Bntlah Schoo)||itt H R 

(W R G ) Cryoeoopic Deteiiiiiuitlon ol th 
Osmotic Pressure m eome Plant OrganaSiep 
Atkinson (G T ) Mariced Plaice in the NSS Sta« 3x7 
Atlantic and Mediterranean, Oceanographic Inveatigatioii 
in the 412 

Atmosphere the Free, m the Region of thfi Bntnih l4tes 
W H Dines F R S , and Dr W N 4 baw FRS, 
E Gold 230 

Atmospheric Pressure Neutral Doublets at ,/L E Garrett 
and J J Lonsdale.ai8 * 

Auerbach (Felixl fijctropisnius oder die ^^ysikalxscfae 
rheorie diu Lebens 

Auger <V ) Alkaline Mangani manganatas, m 
$ Aungw the Spectroacopic Binary. R H Bmcer, 439 
Aurora Obserrations of the Prof Barnard 349 
Auroral Displays Wilfred C Parkinson, 169 , S L 
Elborne 170 R M Deeleyt 219 
Australasian Medical Congreea, 3^ 

Avebury (Right Hon Lora F R S } Ants their Structure, 
l^velopmcnt and Behaviour Prof W M Wheel er jy 
Aviatxm Aeroplane Stability Prof G K Bryan, F R 9 
10 69 W H Dines FRS 68 StatuHty of 

Flying Machines Prof Herbert Chatley 45 Date 
of Av ation Meetings 41 Proposed Ar^c Zep 

pelin A rsh p Expedition 41 Airship Passenger 
^rvice 74 the Farman Biplane aoo Longftuduial 
Fqu I br um and Curvature of the Carrying Sunfsoes of 
Airoplanea Rend Arnoux 209 the London to Manchester 
Flight Prof G H Bryan b R S 278 M Patxlhan s 
Ae^lane Flight from London to Manchester t86 M 
Jacqu s do 1 wps Fight on Ma\ ai 379 Arrange 
ments at the Nice Aviation Week 379 Flij^t of C S 
Rolls from Dover to Sangatte and Back 434 Fli^t of 
Airsh p Beta from Farnborough to I^ondon and Back 
434 

Azambuja (1 d ) an Fxtraordinary Solar Filament, 547 

Backe (A ) New Compound contained in Food Products 89 
Backlund (Dr ) Encke s Comet 33a 

Bacterial I um nosity the Spectrum of Dr R W 

Forsyth 7 

Bacteriology Sewage pollution of Shell fish James John 
<itone -'7 N trogen fixing Bacteria and Non leguminous 
Plant*. Prof W B Bottomley 96 Soured Milk its 
Nature Preparation and Uses Prof R T Hewlett 
149 Stibihtv of the Physiologcal Properties of Coliform 
Organums Cecil Revis 166 Presence of Virulent Germs 
in the Atmosphere of Hospital Wards F Lesnd R 
Debrd and G Simon 199 Death and Obituary Nobne 
of Prof Robert Koch For Mem R S 402 Slime of the 
Household Bath sponge Dr R Greig Smith 440 Kodl^ 
Discovery of the Method of Plate-culturc of Micro- 
organisms Prof C S Sherrington FRS 448 Leprosy 
Bacillus Dr Clegg 499 

Baeyer (Otto von) Magnetic Deflection of g Rays ^ 
Bailev (E B ) Rerumbrnt Folds in the Highland *^istS 
478 

Bailey (S r W H ) Mr Mynng s Rec<uit Discoveries of 
Prehistoric Pottery in Peru 148 
Baillaud (J ) Halley s Comet 410 the Transit and Tail «f 
Hallev s Comet joa Change in the Nucleus of Hal 1 ey*s 
Ckimet 513 

Baily (Prof r G ) Stereoscopic Optical TUunon 14S 
Baines fS r J A ) the Recent Growth of Pojwlatioa m 
Western Europe Address at RojmI Statistical Socuty xgg 
Bak«r (H B ), Experiovent on the Influence of Putiflcatwn 
In retard the Acl on of Water on Sodium Amalgam 29a 
Baker (R H ) the Spectroscopic Binary Aurlgm, 439 
B^ildet (M ) Haller s Comets 301 224 
Ball (Su- Robert) Halley s Comet 290 
Ballore (M de Montetsus de) the Barograph considered 
aa a Recording Selsmoecope 30 
Banschiewicx (Dr ) Furthtf Observations of Halley^ 
Comet 470 



/«iGr 


Jndtx 


fitriittf-Gould (S ), CunbfMg^e County Gcogrnphin, Corn 
wdJ, ^6 •• 

Buker fAUred F ) Metric Meaturec 196 
Barker (Dr G F ) Death of 434 Obituary Notice of 464 
Barker (J T ) ViMur Pressures of Toluene Naphthalene 
and Benaene at Temperatures Ranging from —79^ C lo 
•c aP C 18 

Banter (Percy), t^ Occluded Gates in Coal 18 
Barnard (Proi ) Comet 19x0a 79 Saturn t Satellites and 
Rings 301 Observations of the Aurora 349 
Barnard (S ) a New Algebra, 4 

Barnes (Prof H T ) Coloua of Water and Ice 188 the 
Orientation of Crystals of Ice in a Flux of Heat 276 
Barnes (Prof ) the Calcium Bands at K 636a and A 6389 
833 

Barometer Simple Formsof Open scale, W F Barrett, 119 
Barr (James) Experiments * oA Flow of Water over 
Triangular Notches 931 * 

Barratt (Dr / O Wakelln) an Investigation Into the 
Mechanism of Production of Blackwater Fever 83 
Action of the Radiation from Radium Bromide upon the 
Skin of the Ear of the Rabbit 338 
Barrett j^^), the Nesting of the Rock-parrakeet (Neo^hsms 

Bamtt (W F ), Simple Form of Open-scale Barometer 119 
Barrings (R M ) Wet bulb Mercurial Thermometer 
Higher than Dry bulb Mercurial Tliermometer 165 
Bartholomeii^ (Dr J G ) a School Economic Atlas 184 
Bartlett (A, W ), on an Abnormal Gyneeceum in SXachyt 
sylvatica Linn , da 

Bams (Prof Carl) Condensation of Vapour as Induced by 
Nuclei and Ions 499 
Batin of the Thames the, 315 

Basset (A B F K S ) the Descent of a Sphere in a 
Viscous Liquid 591 

Basutoi the the Mountaineers and their Country Sir 
Godfrey l^den X C M G Sir H H Johnston 
GCMG RCB 190 

BataiUon (E ) Complete Embryoeenesm produced in 
Amphibia by the Puncture of the Virgin Egg 999 
Bateman (H ) the Physicat Aspect of lime 448 
Bateman (Captain HR) Development of Trypanosomes in 
Tsetse-flies, 418 Trypanosome Diseases of Domestic 
Animals In Uganda 51a 

Bathymetrical Survey of the Scottish Fresh water Lochs 
Sir John Murray K C B F R S and Laurence Pullar 
Prof T G Bonney F R S <22 
BatteUi (A ) la Radioattivltk, 3a 

Baublgny (H ) Constitution of the Dlthionatea and Sul 
phlSs* *99 

Baud (£ ) Cryoicopy in Concentrated Solutions 89 Tern 
perature of CryataflUation of Binary Mixtures ^48 
Bauer (Ed ) the Alkylation of Fattv Ketones by the Use of 
Sodium Amide, qo 119 Preparation and Properties of 
the j8-Alkyl-»-bydrindones or the 32 DialkyJ 1 indanones 
479 

Bauer (Dr L A) Records of Magnetic Storm which 
Acoompanied the Eruption of Mont PekSe, May 8 1902 
989 Solar Activity and Terrestrial Ma^etic Disturb- 
ances, 305 Magnetic Results of the First Cruise of the 
Camegfr, 506 

Baumann (Dr ) Saturation Pressure of Water Vapour at 
Temperatures between 200^ C to 376^ C 409 
Bawdon (H Heath) the Principle of Pragmatism, a 
Philosophical Interpretation of Efxperlence, 3^ 

Beadnell (H J LI ) the Sand-dunes of the Libyan Desert 


T) Fnilt-ranchJng In British Columbia, axa 

Bean (W J ). Chinese Rub! 198 

Beattie (Prof J C ), From the Cape to Cairo with a 
Magnetometer 353 

PMtty (R T ) Production of Kathode Particles by Homo- 
gSDms RAntgen Radiations 148 Dissymmetry In the 
EmMoa of Kathode Particles Exdted by Homogeneous 
lUoMn Radiation, 448 

Back Dr M ) ^richt liber die Tfidgkelt der cur 

RrfbraBiung der Schlafkrankheit im Jahre 1906-7 nach 
Oetafrlka entsandten Kommlssion 279 

Becker (p P )ft Smithsonian Mathematical Tables, Hyper 
bottc Pimetkms, atd 


IX » 

I 


Hecquerel (Henri and JeaiO, the Phosphorescence 1 
Uranyl Salts at Very Low lemperaturet, X19 I 

Bedford (Duke of K G F R S ) Eleventh Rqiort of tKl 
Woburn Experimental Fruit FWm, 13 Chemical RcU 
tlonships of the Copper Fungicides 13 

Beebe (C W ) the Racket mdking ' Habits of th 
Motmots aba Habits of the Hooxln (U^jfhoconiur 
rrfstatus) 363 

Bees a I ink in the Evolution of the, Prof T D A 
Cockerell 3x1 

Bees How lo Keep for Profit Dr D £ Lyon, F W I 
Sladen 519 

Belgium Report on the Poultry Industry in FdwarO 
Brown 375 

Bell (Dr Alexander Graham) Langley a Contributions U 
Aeronautics 363 

Bell (Sir Heskem GCMG), Report on the Measure! 
Adopted for the Suppression of Sleeping Sickness ir 
Uganda, 279 

Bell (Prof Louis) Star Colours 391 

Bellamy (Mr ) Observations of Halley a Comet 331 

Beneden (Prof E J L van) Death of, a86, 339 Obituary 
Notice 324 

Benedict (F G ) Respiration Calorimeters for Studying thi 
Respiratory Exchange and Energy Transformations oi 
Man ail 

Bengal Natural Science in 173 

Bennett (G F ) Huntmi^ and Observing Monotremes 


*37 

Borg (A ) Action of Silver Oxide upon Elatcrine, 399 
Dergholt (Ernest) the Magic Square of Sixteen Cells ( 
New ana Completely General Formula 368 
Bergtheil (Mr ) Indigo 353 

Bernard (M ) Observations of Halley s Comet 386 
Berry (Prof R J A ) (i) Craniological Observations or 
the Lengths Breadths and Heights of 100 Australiar 
Aboriginal Crania (3) Biometrical Study of the Relativi 
Degree of Purity of Raci* of (he Tasmanian Australian 
and Papuan {y the Place m Natun of the fasmaniar 
Aboriginal as Deduced from u Study of his Cranium xyc 
Berry (S S ) New Cephalopoda from the Ilawaiiar 
Islands, 234 

Bertheaume (J ) Chlorplatl nates and Periodides oi 

Dimethylamtne and i rimethylamlne, 300. New Methoi! 
of Estimating the Three Methylamines in Admixture with 
Ammonia 389 

Berthelot (Daniel) Chemical Effects of the Ultraviolet 
Ra>B on Gaseous Bodies 3S9 4*9 Oxidising EffccU ol 
the Ultra violet Rays on C aseous Bodies 4^ Photo- 
chemical Synthesis of Carbohydrates at the Expense ol 
the Elements of Carbon Dioxide and Water Vapour ir 
the Absence of Chlorophyll ^48 
Bertrand (Gabriel) Temperature at which the Plant 
Tyrosinases lose their Diattatic Activity 330 
Besson (A ) Reduction of the Chlorides of Boron and 
Arsenic by Hydrogen under the Influence of the Silent 
Discharge 309 Action of the Silent Discharge or 

Chloroform arid Carbon Potrachloride In Presence oi 
Hydro^n and also upon Methyl Chlonde 330 Action oi 
the Sl&nt Discharge upon Acetaldehyde In tlie Presence 
of Hydrogen 389 

Bevan (Rev J O) Egypt and the Egyptian 317 
Bevan (Prof P V ) Dispersion of Light by Potassium 


8ialoS^iki^ ) Effects of the g and y Rays of Radium on 
the Conductivity of Solid Dielectrics 930 
Slbllography of the Biology of the European Seas the S 
Pace 370 

Sieler-Chatelan (M ) Estimation of Assimilable Potash In 
Soils 130 

Biencn Afnkas nach dem Stands unscrer heutigen 
Kenntnisse Dr H Fneae 35 
Blerry (H ) Diastatic Hydrolysis of 


some Derivatlvca ol 


Lact os e 419 

)i|(clow (H B) Calcnterates from Labrador and New 

iiiSe (d” Sel?>y) the Development in the Production of 
Electric Power 335 ^ ^ - 

Itkii (Dr M ), Physiography and Plant life of Greenland 



Index 




lon-Daguerre (M )< the Sterilitation of Liquids hy Radia 
lotit ofVary Short Wave-length, 30 
U (H Introduction to Experlfnental Inorganic 
Cheimati7 404 

inary Starts Origin of Prof H N Rumit 409 

dioehemiatry the Simple Carbohydrates and the Gtuco- 
akies Dr £ hrankland Armitrong 333 Handbuch der 
biochomtschen Arbeitsmethoden, Prof Emil AbOerhalden 
Prof tfcnjamin Moore, <16 

Biology Lehrbuch der Protoaoenkunde Dr F Doflein 
Prof E A Mtnchin 1 Phenomena of Parasitlim among 
Protozoa, Prof Minchin 490 Does Regeneration in 
Anlmalft Exhibit a Repetition of the Ontogenetic and 
Phylogenetic Proceues? Sergius Monpiiis 76 Studies In 
the Experimental Analysis of Sex, f^ffrey Smith, 105 i 
Tffiniold Cestodes of North American Birds B H I 
Ransom id6 the Ovule of the Bniniaceca W T 
Saxton 340, dan Vercrbungsproblcm im Lichte der 1 
Lntwirklungsmcrhanik betra^tet Prof C Godleqrski 
373 Compfele Fmbryogv nesli mnduced In Amphibia by 
the Puncture of the Virgin Egg E BatalUon son 
Umwelt und Innenwelt der Tiere, Dr J von Uexkull 
Prof V W C amble F R S 331 die Selektionstheorie 
August Weismann 335 Exj^menulle Studien zur 
Soma und Geschlechtb DifTerenxlerung, Prof lohannes 
MeUenheimer 335 the Bibliography of the Biology of 
the European Seas S Pace 370 die Shstwasserfauna 
Deutschlands 1 Manmialla Aves ReptiUa Amphibia 
Pisces, P Matscbir A Kelchenow G Tornier P 
Pappenhetm ili and iv Colooptera E Reitter v and 
vl Trichoptara G Ulmer vil , Collembola Neuroptera 
Hymenoptera Rhynchota R and H Heymons and fh 
Kuhlgati vlil Ephemcrida Plecoptera Lepidoptera 
Fr Klapdlek and K Crunberg ix Odonata F Ris 
X Phyllopoda L Koilhack xi Copepoda Ostracoda, 
Malacostrara ( van Douwe E Nereshetmer V vdvra 
and L Keilhack xil Aranese Acarina, and Tardigrada 
F Dahl F Koenike and A Brauer xvll Parasitische 
Plattwurmer Tremalodes M I uhe xix Moltusca 
Nemertini Bryozoa Turbellarla Trlcladida Spongillidae 
Hydrozoa J Thiele R Hartmeyer L von Graflf L 
Bbhmig W Weltner and A Brauer 4a 1 der Kampf 
um Kemfragcn dor Entwitkiunge- und Vererbungslehrc 
Osear Hertwig 436 Oore and Irrigation Rev Hilderic 
Friend 437 489 Collection of Rotifer a made bv the 
Third Tanganyika Expedition 1004-5 C F Rousselet 
447 Allgcmeine Biologie Oscar Hortwlg 455 Leltfaden 
der Biologie fur die Oberklaxten htthercr l^hi nnstalten 
Dr O Kabes and Prof E Lowenhardt 458 Some 
Biological SermU 471 the Eye of the Scallop W J 
Dakin 471 Theory of the Extreme Polygenetic Origin 
of the Mammalia Prof G Steinmann 471 Studien 
uber die Bextimmung des weibikhen Geschl^htex Pro* 
AchiUr Russo 4B6 Darwinism Biometry and xom* 
Recent Biology Prof Karl penrxon 498 Ektropixmus 
Oder die phvsikallsche Theorie des Lebens Felix 
Auerbach 530 Popular Biological Misconceptions C C 
pi Marine Biology Syllabus of the Lessons on 
Manne Biology for Fishermen given at the Marino 
Labomtorv Plel Barrow In Furness by the Lancashire 
and \\ extern Sen fisheries Joint Committee James John 
stone 13^ a Re\islon of the Juncellid Croup of the 
Qorgoaellidff J T Simpson 149 Food and Parasites of 
Fishes m the Cul? of Finland Dr K M Levander 166 
Liverpool Marine Biological Sutlon at Port Erin aaS 
Cultivation of Diatoms os Food to be Used in the Rearing 
of Various Tvpes of Marine Larv» Dr E J Allen and 
B W Nelson 357 the Foraminlfera collected by the 
Fishery Cruiser Geldseekef A Earland 398 Report on 
the Recent Foraminlfera from the Bay of Palermo H 
Sldeboftom 448 
Bird (C ) Death of, 106 

BSrd Papcleri the Methods of E L 7 Wilfred Mark 
Webb. 7 

Birds the Time of the Singing of 486 
Birkelaikl (FW Kr ) Transit of Halley’s Comet across 
Vem^ jand the Earth in May ary Observations of 
Ha|M s Comet 383 

BfrmU^am, University of Studlet from the Zoological 

Depaiytnent, 3(I4 


Block (Dr A ), New Form of Rsa^atory CaMflMAsr tor 
Physiok^ical Purposes, 148 ** 

Block Brood, the Nutritive Vahie of »8s{ Prank H 
Perty-Goste, 398; the Writer of the ArtkW, 398, 460; 
Fred Smith, ^ 

Blackman (A M ) Egyptian Antiquitiet and Customa» 43 
Blackwater Fever an Inveiiigarkm into te Mechanism of 
Production of Dr J O Wakelin JMcratt and Dr 
Warrington Yorka Dr H W Armit ej 
Blackwelf (Dr Elisabeth) Death and Obiteary Notice of, 

(Prof W P ) Death df, 465 

BUnc (G) Product of the Mctnylation of Dlacetoapo* 
camplioric Ester of M G Komppa, 330 
Blanchard (C j] “ The Spirit of the West.” 497 
Biaxall (Dr ) Snect of tbeeStorage*bf Glycerinated Vaedne 

M at Temperatvres^lbw Freesing Point, as 
) Prqp^ea of Coherers 348 
Blin (Ernest) Rsmarques m^Morokgti^f 107 
Bloch (L ) Chemical Action and iMisatlon by Bubbtlog, 
119 

Bkmfiekl (C H ), Elementary Mechanics of SoUds and 
Philds, a4i 

Blount (B ), Steel Testing 406 

BlutgefosM. bber die ge&ltllche Anpassung der Vortrlge 
und Aufsatse Qber EntwickeUingsmechanlk der Or 
ganismen Prof Dr Albert Oppel, 5x0 
Bo^ux (F ) Syntheses effected with Benzyl Cyanide, 89** 
Synthesis of Aromatic Nitriles, 389 
Bohlin (Dr Karl) the Galactic System, its Structure and 
Origin SOI Parallax of the PlaMary Nebula G C 4373 


Bohmlg (L ) Mollusca, Nemertini Bryozoa, Turbellaria, 
Tridodida SpongiUidis Hydrozoa 431 
Boinot (A I the Transit and Tail of Halley s Comet 503 , 
Change in the Nucleus of Halley s Comet 511 
Bolsbaudran (Lccoq de) Can the Truffle be Replanted? 440 
Bolton (Striven) Accelerated Velocity of Jupiter’s Kra 
Spot Hollow 90 

Bombay Meteorite at W F Denning 533 
Bonaclna (L C W ) Low Temperature mlods during the 
Winters 1908^^ and 1009*10, 418 
Bonhote (T Lewis) Variations of Af«s rflMiw 337 
Bonney (Prof T G , F R S ), the Hlror Gloder I , Hs 
Tributaries and Mountains Fanny Bullock Workman 
11 Prominent Features of its Structure William Hunter 
Workman 333 Bathymetrical Survey of the Scottish 
Fresh water Lochs Sir John Murray K C B F R S , 
and Laurence Pullor 533 

Boodle (L A ) Curious Gall on the Indian Grass 
Iscfuotmum pUoium 358 
Rooks of Science Forthcoming 54 98 
Boidos (F) Medico-legal Study of the Benzidine Reaction 
in the Determination of Blood Spots 89 
Bordler (H ) Action of the Ultra violet Rays on Trypano- 


somes 00 310 

Borrelly (M ) Observations of Halley’s Comet ^10 
Bort (Teisserenc de) Proposed Meteorological Observations 
during Progress through the Tall of Halley’s Comet 330 
Boston Meeting of the American Association 113 
Boxworth ^ F ) Narrative Geography Readers, 184 
Boxworth (TO) Metsmorphism around the Roas of MuD 
Granite 88 

Botany die Gestalts- umt Lageverftnderung der Pflanxen 
chroma tophoren Dr Gustav Seon a Naturwlsaen 
schaftlichet Unterriditswerk ftlr hbliere Mhdchenschulen 
Prof Dr K Smalian 6 Gametopbvtes of the OitUd 
Cafopegon pulehdUus Miss L Pact, 18 the Anatomy of 
the Genera Widdringtonia, Endl and CalBtrit, Vgnt 
W T Saxton, 39 Llnnean Society aq 89 147, 338 
•9* 359 47* Leitfaden der PAansenkonde fAr hAtere 
Lehranstalten Dr K Smalian, 35 Death of Dr £p 
Wright 40 Tweedtlde Alien Planta Him I M 
Hayward 44 Thorny Ariel Rooti of the Palm Atatifh#- 
rkisa aeuUoia MOss B Chandler 44 Indo-Malayan 
Woods Dr F W Fot w or th y, 44 tho Embryo-sac and 
EndiryQ of Certain Penmaeess E L- Stophetw, At the 
Anatomy of Saxegothaea eompittm LitidL wt BtBeS, 
83 Notes on the Anatomy ^ JWowi sMs LlikH , F W 
South and R H Cojnpton, 83, en a Cone of 



Jndtx 






F 


C o kmoM^ t ttkf s BimuytuOf Camithcrt, atucbed to a 
Leafy Shoot H Hlnwiaw Thomaa, 83 the Morphoh^ 
aod Aaatomy of C/fKctdorfo bfocmata Oliver, R. H 
Comptoo, Sa, on an Amormal Gyaasoaiun in St^kyt 
nkftmcOf Unn , A. W Bartlett 8a Action of Light on 
the Eafumlon of Buda of Woody Plants \ Lubimenko 
77 , Foraat Raapuroea of the Jvonr Coaat Auff Chevalier 
BotattkMMlkreako p ia ch ef Praktikum ffir Anfhnger 
Prof Maitm^obdua, 95 . Inlurioua JBffecta produced in 
Plante FfoeL Lwora'a New Theory 100 Curiotis 
Aboomnqiltr In a Batdi of Crocus Specimens 106 
“ ■ ■ “ ' H M Richards 


I to Chemical Sdftnilatlon, Prof 
ttg; V eg at ati onsfallder dar ohidllche Schwarswald, Otto 
Feudrt , vytationsbiliier aua Dalmaden, L. Adamoviii 
Cha r i Jh lernflanaen ^ abessinlschen Hochlands, Felix 
Rosen , Pflanaenfommtlon^ aus Ost-Bolivia, Th nersog 
Vcgetaittoflsbllder aus Dinlaph WeitgrOnland M Rikli 
IS3 Death of Hans Christian Prints, 137 Modifications 
pod u ced in Plovers of Sempervivum ExfKMwd to Special 
Cultural Conditions Prof G Klebe, ia8 , List of 
Synonyms of Irish AlfUs J Adams 149 Notes on the 
PoUtoatlon oC Fipwers in India I H Burklll 149 Note 
on the Spreading of Croton gpamflofUM Morung along 
the Assam Beitf al Railway 1 H Buridll 130 1 British 
Wild Flowers in their Natural Colours and Form, Rev 
Prof G Hentlow 154 Flowers of the Fleldt Rev C A 
Johns, 154 New Exotic Fungi G Masses 167 
Vorhrtige fiber botanisc^e Stammesgeschtchte gehalten 
an (kr Rakbsuniversitat zu Letdeti Dr J P Lo^ t8i 
Gfotrqpism of some Luffa Fruits Dr N Monteverde and 
V loibiinenko 198 a Trek from Pieteraburg acrou the 
Zoutpansberg Range In the Transvaal, C E Legat 
X98 Chinese Rubi W J Ekan 108 Magnificent 
Botanical Scene in the Llchiang Ran^ G Forrest iqq 
E lm Seedlings showing Monoellan Results A Henry 
S38 Enormpus Cfop m Seeds Bom by many Elms in 
England in the Spring of G S Boulger ^ New 
South African Succulents Dr R Marloth 330 Trees and 
Shrubs of the British Isles Native and Acclimatised 
C S Cooper and W P Westell 343 a Manual of 
Botany for Indian Forest Students K S Hole 347 
Distrimition and Movements of Desert Plants V M 
Spalding, Prof Percy Groom 350 Flora of Mont Cents 
H S Tnompson, 350 Curious Gall on the Indian Grass 
Itchmomum piloMum L. A Boodle 358 Ph3rs{<^raphy 
and Plant life of Greenland Dr M Bikli 388 Cnanget 
In Form and Position of the Chromatophorcs Dr Th 
Ldhr 388 Production of Horticultural Varieties Prof 
H de Vriss, a88 Latent Period In HoUotroplc Fxperl 
meats, Dr P Frdschel 096 Hellotropk Sensibility of 
Woody Plants F KMbl, 397 Anatomy of Welwtischta 
mtrabthj wsi M G Sykes 398 the Mutation Theory 
Hi^ de Vries Sir W T Thieelton Dyer, K C M G 
F R S 103 Victorian Vegetation in the Melbourne 
Botanic Gardens F Pitcher 318 Plant Dispersion Rev 
G Henslow 3x8 Atlas of Japanese Vegetation 338 
Formation Hybrids in the Genus Pelargonium Dr R 
Kaudi 347 Position of the Upper Limit of the Forest 
Growth in the Eastern Aloe and Its Relation to the 
Elements of Climate Prof R Marek, 347 Part Played 
by Oxygen In the Formation and D^ructlon of the 
Antbocyanic Red Pigments In Plants, Raoul Combos 
3^ PrauiuncioB Bahamensit C F Milltpaugh 367 
Cocoa-nut Palm at Jaffna Ceylon, with Branches arising 
near the Baae of the Plant, J W Small, 408 Alterations 
of the Development and Forms of Plants av a Result of 
Environment, Croonlan Locture at Royal Society Prof 
G Klebs 414 a Further Contribution to a Comparative 
Study of the Dominant Phaatrogamic and Higher 
Cryptogomic Flora of Aquatic Habit In Scottish Lakes 
Geoiwe Weati 415 New South Walea Linnean Society 
440 Flora of Gasaiand Dr A B Reodle 478 Simul 
taneous Production of Oxygen and Carbon Dioxide in the 
Coarse of the Disappearance of the Anthocyanic Pigmenta 
to Pfanti, Raoul Combes, 480 Coloixn of Pitamodia of 
aome Mycetocoa Kumagusu Mlnakata, 489 Rhode- 
phycam eollected in the Black Sea, N N Woromchin 
Purple-flovered Cytlsus Hvbrid, R A* Rolfe 408 
&mpmakm and Extension of Spore-foftnation In Ptpor 
MA Frof D S Johnsoq 505 Lrucopm mtivum the 


Summer Snowflake Mitt M C Knowles and R | 

513 Death and Obituan Notice of S l 
S tewart 530 the International Botanic Congreb^ ^ 
Bfuaselt, 534 * 

Bottomley (Prof W B) Nitrogen-fixing Bacteria sA 
Non leguminous Plants 96 ^ 

Bouasse (Prof H ) Cours de Physique, Etude de | 
Symdtries, 151 

Bougault (J ), « Cyclogcranic Add 89 Add-alcohoU of 
Conifers, S09 


BatUenger fC L ) Ceriam Subcutaneous Fat bodies m 
Toads of the Genus Bufo m 

Boulger (G S ) Enormous Crop of Seeds borne by many 
Elm in England In the Spring of looo 498 
Bounhiol (J P ) Thermic Region of trw Algerian Coast 
360 

Bournes or Intermittent Springs Baldwin Latham 3 03 
Bousfield (Sir William) Death and Obituary Notice of 195 
Bousfidd fW R ) Liquid Water a Ternary Mixture 393 
Specific Heat of Water of Crystallisation, 093 
Boutan (L ) Stereoscopic Colour Photography 449 
Boutroux (Prof Emile) Science and Religion m Con 
temporary Pbihwophy 33a 

Bcm^ (E ) Dielectric Cohesion of Neon and Its Mixtures 

Bradley (A G ) the English Lakes, 396 
Brauer (A.), MoUusca Ncmertlni, Biyozoa Turbellarla 
Tricladida Spongillidse Hydrosoa, 431 Arancse Acarlna, 
and Tardigrada 431 
Brdbler (L.), Mohammedan Art 357 
Brennan Mono-rail ^stem 30 

Breuil (1 Abb4 H ) Paintings and Engravings found m the 
Caves of the Pyrenees 346 

Brill (Prof Alexander) Vorlesungen aur Einffihrung In die 
Mechanik raumerfullender Massen 364 
Brtoer (E ) Chemical Action of High Pressures 419 
British Association Sheffield Meeting of the 106 401 
British Columbia Fruit ranching in, J T Bealby aia 
British Fresh water Rhisopoda and Heliofoa James Cash 
and John Hopklnson 393 

Bridsh Isles Trees and Shrubs of the, Native and 
Acclimatised C S Cooper and W P Westell 343 
British Museum Catalogue of the I<epidoptera Phalena ot 
the Sir George F Hampton Bart , 375 
British New Guinea 313 
British Ornithologists*^ Club Bulletin of the 373 
British School at Athens the Annual of Ihc H R Hill, 

Science Guild the 99 149 

British Wild Flowers in their Natural Colours and Form 
Rev Prof G Henslow 154 

Brochet (A ) the Oxidation of Methyl Ricinoleate by Oiont, 
89 

Brodetsky (Sellg) the Problem of the Resisting Medium 


Bi^rick (Harold) the Marble Arch Caves County Fer 
managh 14 the Mltchelstown Caves County Tipptrar) 

>4 

Brodrick (W B ) Halley s Comet 46 
Broglie (Maurice de) Electrification of the Air bv the 
Carbon Monoxide Flame and by the Radium Ravs 449 
Bronies Catalogue of Ac In Field Museum of Natural 
History Reproduced from Originals m the National 
Museum of Naples Prof F B Tarbell 396 
Brooks (K P) High Electrical Resistivity of Allots not 
due to Thermoelectric Forces set up at the PoinP. of 
Contact of the Constituents of the Altovs 407 
Broom (Dr R } Tritylodon and on the Relationships of the 
MultitubercuUta 339 ^ . 

Brothers (A ) HallcySi Comet as Seen in 1835 compared 
with IXmati a In 18^8 ^4* ^ 

Brotherton (F) Electrical Resistance of the Human Bodv 

59 

Brown (A R) the Andaman Islands 147 ^ 

Brown (E ) Poultry Industry of 1909 167 Report on th< 
Poults Industrv in Belgium 375 
Brown (Prof E tV ) the Motion of Ihc Moon 318 
Brown (Prof J Campbell) rbath of 74 OlHuar\ Notnc 
of 103 



u 


Jiuttx 


f 


(R«t John) Halley > Comet its Hiitwy with that 
f other Noted ComeU and other Astronomical Pheoo 
jsna Suflerttit ottf &c 276 

. own (J N )t Rate of bmusion a Partictes from 
'Uranium and its Products 476 
^wn (R ) Chrysochhns namaqumws Brown 340 
mwn (S Cr ) a New Telephone Relay and its Applies 
tlons Lecture at Inst tution of Electric Engineers 323 
Brown fProf W) Chrome-steel Magnets 119 
Brown (l^iUiai^ an English Philosophical Congress 536 
Browne (Miss £ C M ) the Sacrea Lake Manasarowar 
345 

Brownlee (G) Butter Regulations 531 
Brownlee (Dr J ) Mathematical Thaory of Random Migra 
tlon and Epideinic Distrihution and Inheritance of 
Complex Formsi such as Stature on Mendel • Theory 479 
Bruce ( A B ) Self fertilisation and Loss of Vigour 7 
Bruce (Colonel Sir Davd) DeveUmment of Trypanosomes 
n Tsetse flies 4x8 the Research Defence S^iety 443 
1 rypanosome Diseases of Domestic Animals in Uga^ 

Bruce (Dr William S ) CroislAre Oceanographique accom ; 
phe a bord de la Bslgica dant la Mer du Gfoniand xoox I 
Due d OrMans 8 

Bnmel (Leo) Passage of some Aromatic Hydro alcohols to 
the Corresponding PhenolSi 480 
Bninhes (Bernard) Death and Obituary Notice of 380 
Brussels the International Botanic Congress at 534 
Bryan (Prof G H F R S ) Adro|Mne Stabil u 10 
69 Aeral Navigation of To-day C C Turner | 
1^ Flight Vel^ity Arnold Samuelson 13a the 
Conquest 0! the Air or the Advent of Aer al ' 
Navigat on Prof A Lawrence Rotch 133 Aero 

dynamik F W Lanchester 133 Elementary Mechanics 
of Sol di and Fluids Dr A Clement Jones and C H 
Blomfleld 341 an Elementary Treatise on the Dynamics 
of a Partcle and of Rigid Bqdiet S L Looey 341 
Initiation k la M5canique Ch Ed Guillaume 341 die 
Mechanik e ne Cinfuhrung nut emem metaphyi ichen 
Nachwort Dr Ludwig Tesar 341 Vorlesungen Uber 
techmsche Meehan k Prof Dr August Foppl 341 the 
London to Manchester hlght 378 
Bryce (George) the Siege and Conquest of the North Pole 
366 

Buckinghamshire Highways and Byways n Clement 
Shorter 426 

Buildings Ferro concrete Work in aoo 
Buisaon (M ) AppUcat on of Interference Method of 


problems of Solar Physics 319 
Bullm (G b) Example of Posterior Dchotomy m an 
^lesbury Duckl ng is8 

Buller (Prof A H Reg nakl) Researches on Fung 93 
BulkHigh (E ) Observat ons made on Individuals as to their 
Preferences for Colours 538 

Burgeff (Dr Hans) dc Wiirselp lie der Orch deen ihre 
Kultur und ihr Leben n der Pflanxe 9a 

H ) Notes on the Pollination of Flowers n 
Ind a 140 Note on the Spreading of Croton sparufloruM 
Morung along the Assam Bengal Ra Iway ico Iron 
Styles used in Ind i 531 
Bums (Gavin) the Br ghtness of the Sky 439 
BurrfDr MaMm) the Fauna of Brit sh Ind a including 
C^lon and Burma Dermaptera (Earwigs) 187 Ctrwigs 
of India 339 » ' » 

(y ) Fxtraopdinary Solar Filament 347 
Buth^ll (D I jun ) the ChocUw of St Tammany Parish 
in Lou liana 346 ^ 

^tcher (W Deane) the Meaning of Ionisation 136 
Butler (Dr ) Myool^ cal Work 353 
Byrne ^ W ) rte Ch micro d Fishes of the Atlant c Slope 
off the West Coast of Ireland io< j 

BynMKi (T H ) Modetn Coking Practice including the 
Analysis of Mater als and Products 307 * | 

Cairo from the Cape to with a Magnetometer Prof J C ' 
Beattie. 35] I 

^icmm%nds at X €383 and X ^389 the Prof Barnet 383 
Calcutta Anatie Society of Bengal 149 330 450 ^ ^ 


Caldmm (P ) Attempt to Extend tlm Cutaaaooa R eac h o n 
to Leprosy 357 • 

Caiman -(Dr w T ) Dr H J Hanaeii and fha Capaa 
hagen Museum 36 

Calonmetars Respiration feur Studying the Respiratory 
hxchang and bnerinr Transformatioixa of Haiii F 0 
Benedict and T M Carpenter ait 
Cambrige County Geographies Cheshire# T A Coward# 
184 Cornwall S Bering Gould 416 
Cambridge# Opening of the New School of Agriculture# ado 
Cambrid^ Philosophical &9aety 50 147 179 448 
Camera Adventures in th« Afrtnn Wiku being an Account 
ol a Four Months Expedtwn in British East Africa for 
the Purpose of securl^ Photographs from Life of the 
Game# A Radclyffe Dugmore pir H H Johnsfon# 
OCMG KCB# 4S9 t ^ ^ 

Campbell (J M ) Origm of Laterite 3a8 Native Iron 
Smelting in Haute Gumde 338 
Campbell (Dr R P) Action of Organic Arsame Com 
pounds as Trypanocides 337 

Campbell (Mr ) Stars with Variable Radial Velocitiei 140 
Camps and Cnusas of an Ornithologist# F M Chapman# 

345 

Canada Recent Work of Geological Surveys in » Canada 
333 Deparfinent of Mines a Dmcriptiva Ske^ the 
Gwogy and Economic Mincrala w Canada# G A 
\oung Prof Henry Louis a6i the Coal Fields of 
Manitoba Saskatchewan Alberta and Eastern British 
Columbia D B Dowling Prof Henry Louis# s6i 
the Whitehorse Copper Belt Yukon Temtory# R G 
McConnell Prof Henry Louis s6i # Report on the Iron 
Ore Deposits along the Ottawa (Quebec Siito) and 
Gatineau Rivers Frits Cirkel Prof Henry Louis s6i 
Catalogue of Canadian Buds jehn Maooun and James 
Macoun 373 

Canals Report of the Royal Commission on# 7a 
Cancer I ight P gmentation and New Growth bel^ an 
Essay on the i^net 1 of Dr Wilfred Watkms Pitch 
ford 394 

Canniuaro (Prof S ) Death of 3x5 Obituary Notice of 
343 

Cantacuseno (Prmce Georges) Skulls from a Prlmitfva 
Cemetery 197 


Canterbury Canon Danks 396 
Cantor Lrctures at Royal Society of Arts Aeronautict, 
C C lumer 304 

Cape to Cairo from the with a Magnetometer Pro! J C 
Beattie 253 

Cape Obwrvatory the Mr Ho^h 501 
Cape Town Ro}al Society of %uth Africa 339 
Carbohydrates and Glucottdes the Simple Dr F Frank 
Und Armstrong 333 

Cardew (Majin* Philip RE) Death and Obituary Notiee 
of 404 

Carnegie Foundation for the Advancement of Teaching 
the 113 

Carnegie Institution of Washington the 333 
Carpenter (Prof G H ) Injurious Insects and other 
Animals observed m Ireland durmg 1909 550 
Carpenter (T M ) Respiration Cammeters tor Studying 
the Respiratory Fxchange and Energy Transformationt 
of Man 4x1 

Carr (H Wiidon) Instinct and Intetligenoa 538 
C amithers (Doughs) the Arabian Ostrich tSs 
Camithert (R G ) Fvohition of ZaphttmUi dsladowi in 
Lower Carboniferous Tunes 338 
, Carteighe (Michael) Deatb ol 406 
I Carter (Lilian) Modelling from Nature 486 
Cash (James) Br tiih Fi^ water Rhiaopoda and Helxopoa 
39s 

Caspan (Dr W A ) Cheifrlstty of Submarine Glaueoaite 
339 Composition and Character of Oceanic Red C^y# 

Castro (Herr) Comet loxoa soi 
Cathcart (Dr E P) New Form of Respiratory Calori 
meter for P^iological Purpoees 148 
Cave (CaM Cave Browne) the Aerial League and riia 
Butm Pubfle 104 

Caven (Dr R M ) Systematic Quahtadye Analysis, 94 
Cavem-exptorahon in Ireland R J Usto 166 


Arts Aeronautics, 


iVMM *1 
/mfy «•, kpfoj 


Jnd§x 


Oclattial Spmce^ the |Mtum of 536 
Centuf of Mil, tho 103 

Centrt of Ciravlty of Annual Rainfall. J Cook, 135, 34S 
313 ] Andrew watt 188 349 

Cwnovodeanu (MHe), Action of the Ultraviolet Raya on 
Mlcro<organiama and on Different Celia lao 
CeruUi (Or ) Further Obaervationa of Hatley a Comet 470 
Ceyloii, the Cocddaa of, E Emeat Green, 309 
Ceylon, tiber die Geachlchte der Tlerwelt von, F Saraatn 
3^ 

Chagaa (Or Carloa), New«Human Trypanoaome discovered 




lety, «8 

' T C) a Gcolo^ Forecast of the 


Challenger 
Chambtfiin (Pw? 

Future OpportunUiaa of 'Our Race, \ddreae at American 
Asaociation for Advancemeift of Science 50 Gcol^y a 
Shorter Cooirae, 374 a Cdllegff Text book of GeiXigy 
*74 

Chambera (Sidney H ), Effecta of Sewage and Sewage 
Gaaea on Portland Cwent Concrete 390 
Chandler (Mist B ) Thorny Ariel Roota of the Palm 
AeanthorhiMa acuUataf 44 

Chapman (F M ), Campi and Crultea of an Crmthologitt 

>45 « 

Character, Foridation of, Rev J B S Watson 1^ 
Charcoal Burning in Epplng Forest S Hassledine Warren 
398 

Charcot s (Dr ) Scientlffc Work AccompUahed by Recent 
Antarctic Expedition t6 

Charles II the Last Days of Dr Raymond Crawford 361 
Charlois (M ) Death and Obituary Notice of 165 
Charon (E } Examination of the Liquids product by the 
Action of Air on Coal at Temperaturei between 135° C 
and 300* C 313 

Charron (F ) the Lubricating Action of Air In the Fnction 
of Solidf 339 

Chasiy (A ) Aoaorption of Energy by the Passage of an 
Alternating Current through a Gas at Atmospheric 
Preeture, 419 

Chatley (F^f Herbert) Stability of Plying Machines, 45 
Ldtauveau (A) Elimination of Nitrogenous Waste in the 
Act of Renal Secretion the Subject tmvmg been Deprived 
of Food 547 

Chella (S ), la Radloattivitk 33 

C^hemlstry Food Inspection and Analyais Albert E Leach 
3 the Methods of Textile Chemist^ being the Syllabus 
of a Lecture Course adapted for Use In the Textile 
Laboratories Dr P Dannerth 5 Chemical Relation 
ships of the Copper Fungicides Duke of Bedford K G 
F R S and Spencer U Pickering F R S 13 , the 
Occluded Gases In Coal S W Parr and Percy Barker 
18 Vapour Pressures of Toluene Naphthalene and 
Benaene at Temperatures Ranging from C to 

35-8® C J T Mrker 18 the Alcoholic Ferment of 
Yeast juice A Harden and W J Young 38 the Total 
Nitrogen Metabolism of Rats bearing Malignant New 
Groarths W Cramer and H Pringle 38 the Distnbu 
tion of Nitrogenous Subatancea in Tumour and Somatic 
Tissues W Cramer and H Pringl^ 38 Differential 
Characters of Waters arising from Springs of Super 
ficial or Meteoric Origin and of Waters of Central or 
igneous Origin Armand Gautier, 39 the Reaction of 
Nascent Hydrogen In the Dry State A. C Vournaaoa 
39; Alkaline Mangant-manganates V Auger so In 
equality of the Properties of the Two Forma (Right and 
Left) of Potassium Sillcotunmrtate H Comux 19 
Action of the Alkaline Dibasic Phosphates on Tyroelnase 
J Wolff 30 the Sterilisation of Uqukb by Radiations 
of vei^ Sh^ Wave length M Blllon-Daguerre 30 the 
Periomc Law A E Garrett 34 the Davy Faraday 
Laboratory Edirin Kdser 40 Substitutes for Rubber 
C Simnionds 71 Death of Dr H Landolt 74 
Obituary Notice of Dr Atex. McKenzie 194 Death 
of Dr J Campbell Brown 74 Obituaiy Notice 
of 103 New Variety of Laboratory Glass 78 
the Oxidation of Methyl Rlclnoleate by Oxone, A 
HaQer and A. Brorhet 89 Crrosoopy In Concen 
trated Solutions E Bau(l 8q Detection of Traces 
of FormUddivde In Presence of Acetaldehyde by Fuch 
ttne Bisulphite G Denighs ^ Syntheses effected j 


XI! 


with Benzyl Cyanide F Bodroux and F Taboury/ 
a-Cyclogcranic Aad J Bougault, 89 Methyl MethA 
bensoylacctates A Wahl and C Silberiweig 89 Ni 
Compound contained in Food Products A Backe H 
Sterilisation of Water by the Ultra violet Rays Hi 
Urbaln Ci Seal and A Felge, 89 Action of ti 
Ultra violet on Micro-organisms and on DIffen 
Cells Mile Cernovodeanu and Victor Henri lao 
Sterilisation of Large Quantities of Water by the Ultra 
Violet Rays Victor Henri Andrd Helbronner and Ma^ 
do Recklinghausen 339 Gabriel Vallet 300 Chemical 
Effects of the Ultra violet Rays on Gaseous Bodies 
Daniel Berthelot and Henri Gaudechon 359 419 Doei 
Water Sterilised by the Ultra violet Rays Contair 
Hydrogen Peroxide Jules Courmont, Th Nogler awl 
M Rochaix 449 Oxidising Effects of the Ultra violei 
Rays on Gaseous Bodies Daniel Berthelot and Henr 
Gaudechon 479 New Method of Estimating Dextro* 
tartaric Acid Andr6 KUng 90 Diffusive i\)wer ol 
Certain Artificial Colouring Matters L4o Vlgnon 90 
Medioo4egal Study of the Benzidine Reaction In thf 
Determination of Blood Spots F Bordas, 8q the Alkyl 
atkui of Fatty Ketones by the Use of Sodium Amm 
A Halter and Ed Bauer 90 Elementary Chemistry 
Hollis Godfrey 94 Systematic Qu&htatlve Analysis Ur 
R M Caven 94 the Study of Solutions Prof Loun 
Kahlenberg 113 Saturation Intensity of Magnetlsador 
at very Low Temperatures Pierre Wems and Kamer 
Ungh Onnes, no Chemical Action and Ionisation bj 
Bubbling L Bu>ch 119 Colloidal Solution of Pur< 
Metallic Arsenic M Lmq 119 Action of O^anlc 
Arsenic Compounds as Trypanociaes Drs R P Camp 
beU and J L Todd 357 Alkylation of the Fatty Ketooei 
by the Use of Sodium Amide MM Haller and Ed 
Bauer no Magnetic Properties of Manganese Vana 
dlum and Chromium Pierre Weiss and Kame^Ung^ 
Onnes 119 the Phosphorescence of Uranyl Salts at ven 
Low Temperatures Henri and Jean Becquerel and H 
Kamerllngn Onnes 119 the Catalysis of the Aromatic 
Acids J B Senderens I30, New Method of Synthesli 
of Unsaturated Ketones G Darsens 130 Estimatiofi 
of Assimilable Potash in Soils M Bifiler-ChateUn 130 
the Meaning of ionisation AS 6 N R C 36 

W Deane Butcher 136 Stability of the Physiological 
Properties of Collform Organisms Cecil Revis 166 
Helium in Air and Minerals Prof A Piutti 17a 
Secondary X rays from Metallic Salts J L Glasson 

179 Presence of Boron in Algerian Wines M Dugost 

180 Method of Treating for Mildew by Oxychlorioe of 

Copper E Chuard 180 Mechanism of the Dehydration 
of Alcohols bv the Catalytic Action of Various Metallic 
Oxides Paul Sabatier and A Mailhe 180 Detection of 
Methyl Alcohol In General and especially in the 

Presence of Ethyl Alcohol G Denigte 180 Death of 
Prof R Abegg 164 Obituarv Notice of 195 Specific 
Refractive Powers or Optical Constants of Dissolved 
Substances in very Dilute Solution C Ch^neveau 300 
Reduction of the Chlorides of Boron and Arsenic bv 
Hydrogen under the Influence of the Silent Discharge 
A Besson and f Fournier 309 Acid alcohols of 
Conifers J Bougault 309 Organic Compounds 
Spontaneously Oxidisable with Phosphorescence 
Marcel Delaine 309 Detection of Hexamethylene 
tetramine in Musts and Wines E Volsenet aoq 
Havelock s Relation between Double Refraction and the 
Index of Refraction A Votton and H Mouton 309 
Toxic Power of Metalloidal Arsonlc M I-ecoq a 10 
Direct Determination of the Total Solids in Milk by Use 
of a Slide Rule Mr Collins aaq an Improved Method 
of Milk Analysis R J Most 448 Separate Inheritance 
of Quantity and Quality In Cows Milk Prof J Wilson 
448 Accidental Presence of Sulphocvanldes in Milk and 
their Origin, MM Stoecklin and Crochetelle 480 Re 
froction and Dispersion of Argon and Re-detemunations 
of the Dispersion of Helium Neon Krypton and Xenon 
Clive and Maude Cuthbertson 338 Nature of the Action 
of Dyeing, W P Dreaper 338 Electrical Theory 
of Dyeing Prof W W Haldane Ger and W Harrison 
338 Magneto-chemical Analysis of the Rare Farths G 
Urbaln, 339 the Cementation of Silicon Steels L , 


Index 




i 

IV 


*< ■ ' **>■ " ■ 

239 j Phenomena of Electrle Transport In SoUt 
< MS of certain Cokninng Materials, Lfo Vitfiioa, ^39 
j/u'rtiftdal Camphor £ Darmois, S39 the Pfmratioo of 
j_lsiitinenilised Gelatin and some of its Chemfeof hysical 
ZPfopertles, Ch Dhdra and M GorgolswSkf, 339 
^PMUmatolysIi Arthur R Hunt, a49, CrystaUine Struc 
tore and Chemical Conetitutlon, Dr A B H Tutton, 
F R S , 371 , the Constitution of Water, Discussion at 
Faraday i^iety 391 Is Water an Electrolyte? Prof 
Walden 991 on the Nature of Molecular Assertions in 
the Special Case of Water Prof Guye 99s , Liwtd 
Water a Ternary Mixture W R Bmisfleld and Dr 
T M Lowry aga on the Constitution of Water, Mr 
^therland 393 Specific Heat of lee. Water, and Steam, 
prof Nernst, aga Specific Heat of water of CrystalUsa 
tion F P Sexton 39a Corr 409 Mr Bootfield M 3 
Dr Senter 39s Experiment on the Influence of Purina 
tion m Retarding the Action of Water on Sodium 
Amalgam H B Baker 391 Constitution of the 
Dilhlonatts and Sulphites H Baubigny 399 Alkaloid 
of P$eudo*chtHchona a/ncatia atfd its Saponification by 
Alkalies F Foumeau ago CoiMtitutlon of the Alcohols 
resulting from the Condensation of the Secondary 
AkohoU and their Sodium Derivatives Marcel Guerbet 


309 the Action of Silver Oxide upon blaterine A Berg 
a^ New Principle of Depoaltlng Metals, U Schoop 
agg Simple Arrangement for Measunt^ a Magnetic 
Field C Ch^neveau ago the EthvI Ether of AlWl 
carblnoi M Pariselle 300 Chlorplatinatos and Penodldes 
of Dimethylamlno and Trimethvlamine J Berthcaume 
300 Study of By produrN from Cocoa nut Oil A Haller 
and A Lauudeur, agg Impure Manganese Dl-oxtde Dr 
J Newton Friend 31a Death of Prof S Cannizxaro 
^5 Obituary Notice of 343 Solubility of Ordinary 
Phosphorus in Carbon Bisulphide Frnst Crhen and 
Katsuji lnou)€ 319 Action mi Carbon Dioxide and of 
Air on Bleaching Powder and Similar Substances R I 
Taylor, 339 Simultaneous Production of Oxygen and 
Carbon Dioxide in the Course of the Disappearance of 
the Anthoefame Pigments ui Plants Raoul Combes 480 
Photochemical Synlbesii of Carbohydrates at the Fxpwte 
of the Elements of Carbon Dioxide and Water Vapour 
in tho Absence of Chlorophyll Daniel Berthclot and 
Henry Oaudechon 548 Chemical Investigation into the 
Nature of the Clay oubstartce In the Glenboig Fire-clay 
D P Macdonald 399 Chemistry of Submarine 
(Hauconite W A Caspan 320 Product of the 
Methylatlon of DlacetoapOLamphoric Ester of M G 
Komppa J F Thorpe and G Blanc 330 Addition of 
Hydrogen to Essence of Turpentine G Vavon 330 
Siphon of the Ammonites and Belemnites F GrandjWut 
3^0 Action of the Silent Discharge on Chloroform and 
Carbon lotrachioride in presence erf Hydrogen and also 
upon Methyl Chloridp A Besson and L Fournier 330 
laomerkles of some Acetylene y-glycols G Dupont 330 
remperature at which the Plant Tyrosmasea lose their 
Diastatic Activity Gabriel Bertrand and M Rosenblatt 
3^0 the Simple Carbohydrate^ and the Glucosides Dr 
E Frankiaira Armstrong 333 Composition and 
Character of Oc-»anlc Rea Clay Dr W A Casparl 
347 Colloidal Nature of the Chromopoivsulphuric Acids 
PaUo-Martlnr/ Strong 360 some 1 rialkylacetonaph 
thones and their Decomposition by Sodium Amide V 
Volmar 360 Part played by Oxygen in the Formation 
and Destnictlon of the Anthocvanic Red Pigments in 
Plants Raoul Combes 360 Action of Thionyi Chloride 
on Mixed Organo-magneslum Compounds v Grlgnard 
aod L Zorn 3(10 Method of Direct Preparation of the 
Thiola by Catalvslf starting with the Alcohols Paul 
Sabatier and A Mailhe 389 Action of the Silent Dis- 
chaM upon Acetaldehyde In the Presence of Hydrogen, 
A. Bi i ion and L. Fournier 389 Syntheels of Aromatic 
Nltrilas, P Bodroux and F Taboury, 389 New Method 
of EMimating the Three Methylamincf in Admixture with 
Ammonia J Rertheaume 389 Traitd compkt d'Analyse 
ehlmlfu^ mllqude nux Essais fndustriela, Prof J Post 
andJftof B Neumann 393 Action of the Bromides of 
and Puro-anisyl magnesium upon Antiiraqulnone 
and f^Methylanthraquinone, A Haller and A Comteste 
4t8^) Conipotition of the Atmosphere after the Patsage 


of Halleys Comet, Georgei C^pvds, 419. Caiemkal 
Action of High Pressures, fi Brintr SM JL WrocSfaikl» 
419 , Presenca of Tartaric Reskhifs of Wine la as Andant 
Flask Georges Denlg^ 419, Action of Osone tmon 
Carbon Monoxide, P Clausmann 410 1 Action of Heat 
upon Carbon Monoxide, Armand Oairtler, 448 , Action of 
Hydrogen upon Carbon Monoxide, Armand Gautier, 513 ^ 
Heat of Fuation of tome EthyUnk CompOftiiidt; W 
LougulolM and G Dupont, 419, DlasUtic HydroMs 
of some [Wlvatives of Lactose, H Bterry and Albert 
Ranc 419 Introd u ctio n Experitgcntal Inorganic 
Chemistry H Blits, 494 Fortschritto der Chemle 
Ph>sik und phyalkallschen Chemle, 4SC, Death of Or 
Fraaklm Clement Robinson, 434 Scanduim. Sir WlUtam 
Crookes 44b Origin of Osmotic RITacts, iii , the Func- 
tion of Hormones in Stifiiulating Enzymic Change in 
Relation to Narcosis sSid the PlMnoinena of Degenerative 
and Regenerative Change in Living Structures Prof 
H E Armstrong and B Frankland Armstrong, 446 
Dirlectnc Cohesion of Npon and Its Mixtures £ powty 
A4H Rotatory Power of PInene Hydrochloride Gustave 
Vavon 449 o-Bromocrotonic Aldehyde, P L Vizier 
449 some Cbolesterln Derivatives L Tchougaeff and 
w Fomin 449 ElectHflcation of the Air by the Carbon 
Monoxide Flame and by the Radium Rays Maurice de 
UrogUo 449 Allen s Commerdai Organic Analysis 456 
Diagram showing the Classification of the Elenfimts, 
Periodic Arrangement 457 Death of Prof George F 
Barker 434 Obituary Notice of, 464 Vclochitt of 
certain Rations between Metala and the Halogms, 
R G van Name and Graham Edgar 467 , some New 
Metallic Carbonyls Dr Lfudwlg Mond 467, Union of 
Hvdrogsn and Oxygen In Flames Prof H B Dixon 
407 Equilibrium in the Tema^ System Water, Potas- 
sium Carbonate, Potassium Ltiiyl Dl-propylmalonate> 
J \V M t>avid 47^ Preparation and Prop^ties of the 
0-Alkvl-« hydnndones or the aa Dialkyl i Indanones A, 
Haller and Ed Bauer 479 the Nitrides and Oxld«s 
extracted from Aluminium Heated in Air J O Serpek 
480 Action of Air on Coat P Mahler 4^ Isomerfea- 
tion of Oleic Acid by the Displaceinant of the Double 
Linkage A Arnaud and S Poaternak 480 Passage 
of some Aromatic Hydro-alcohols to the correspondli^ 
Phenols Leo Brunei 480 Absorption Spectra of Solu- 
tions prof H C Jones, 503 Chemistry and Pharmaco- 
therapcutlcs Dr C A K(ane at Society of Chemical 
Industry 508 Oxidation of Aluminium Amalgam P 
f^ogt^r joui^In 513 Examination of the Liquids pro 
duced by the Action of Air on Coal at Temperatures 
between 12$^ C and aoo^ C P Mahler and E Charon 
313 Formation of the Thiols and thair Decomposition 
Paul Sabatier and A Mailhe 513 Spontaneous Oxida- 
tion with Phosphorescence Marcel Ddldplne, 514 
Aciditv of the Derivatives of Oxalocetlc Add Kv Gault, 
514 Formation of Acrolein in tho Disease causIng^BItter 
ness in Wines E Volsenet 514 a Text 4 )ook of Fhyskal 
Chemistry Dr Arthur W Ewell 320 Death of C 
GrrviUe Williams F R S 530 Analysis of Proto^asmie 
Materials A Etard and A Vila ca8 Temperature of 
Crfktallisation of Binary Mixtures E Baud and L Gay, 
54 ^ 

Chdneveau (C ) Specific Refractive Powers or Optical 
Constants of Dissolved Substance In Very Dilute Solu 
tion 309 Simple Arrangement for Measuring a Magnetic 
Field aog Magnetic Balance of MM (Strie and C 
Chdneveau, 359 

Cheshire Cambridge County Oeegri^lH, T A Cowayd 
184 

Chest Development In Boye In New South Wales soj 

Chevalier (Aug) Forest Resources of the Ivory Goast* 


Chevalier (Father S ) the Transit and Tall of Hallty a 
Comet xoa 

Child a M) a New Algebra 4 

Chittenden (Dr ) the Parsnip-leal Miner, the Parsiey-italk 
We^l and the Ceterv Caterpillar 318 

Chree ftV C F R S ) M^netiem Kartograpitie In 
historiechkrltiecher Darstelhing %*$ Magnetic Stonm, 
Discourse at Royal Institotion, 1 Hafi^*a Comet and 
Magnetic and El^trlcal thenoiiMha, 367 




Index 


Clvldtophct U, E )* tfedem Coking Practice tnciudlng the 
Atial]rtM of Mal^rlals and Productt 307 
Chronology the Duet of Oenesit Rev F A Jontg, 044 
CtoMKHnetry th« PhytScal Atpect of Time» H Bateman 

Chuanl (Ee), Method of Treating for Mildew by Oxy 
chJorido of Copper, 180 

) Fortner Obtervatione of Halley 1 Comet 470 
tbo Traiiait and Tafl of HaUev i Comet 502 Observe 
tjpitt M Halley • Comet m ad e at the Observatory of 
Ebra, Spain, 313 * ' 

CIgcel (hntt) Report on the Iron Ore Deposits along the 
Ottawa (Quebec side) and Gatmeau 361 
Ctorkt y ), Physical &iem;p in the Time of Nero, being a 
Translation of the ' Quiesliones Naturales ' of Seneca 
3QS • • 

CUsafics and Science in Education A E Crawley i6t 
ClMd4 (Oeotrgos) Observations of Haileys Comet 4x0 
Qornposition of the Atmosphere after the Passage of 
Hatley ’a Comet, 419 

Clauamami (P ) Action of Oxone upon Carbon Monoxide 
4>9 

Clegg (E ) Observations of Halley s Comet 386 
Clegg (Dr ), Leprosy Bacillus 499 
Clement (J G ), Ihermal Conductivity of Fire<lay at High 
Temperatures aoo 

Clewell (C £ ) Dynamo Laboratory Manual for Colleges 
and Technical Schools 153 
Climatological Reports 351 

Clouds, the Temperature Conditions within Andrew H 
Palmer 396 E Gold 488 

Coal Modinrn Coking practice, including the Analysis of 
Materials and Products T H Byrom and J E 
Chfisto^er, 307 Changes undergone by Stored Coal, 
S W Parr and W F V^ler 348 
Coca (A F ) Cancer treated with a ‘ Vaccine, 499 
Coccidm of Ceylon the E Ernest Green, 309 
^<^0 'ii’Jhet and Castes the, L K Anantha Krishna 

CwkiereluProf T D A ) a Link in the Evolution of the 
Beet tn 

(M ) Observations of Halley s Comet 339, 386 

of Telephone Currents In 
Loaded and Unloaded Lines 339 

^lubHity of Ordinary Phosphorus in 
Carbon Bisulphide 3x0 

(Prof E) Infectious Diseases of Metals 467 
Coking Practice, Modern, including the Analysis of 
M^alf and Products T H Byrom and J E 
Christopher 307 

F J )t Tone Perception in Gamwaruf fuUx 

Cole (Prof Gr^ville A J }, the «ook of Nature Study 
^ Geologle Prof | Walther 535 
die Vulkanlschen Gewahen der Erde und ihre Erschein 

uttgen, 5tj 

(Lancton) Halley f Comet 430 
Cola fW G ) Raln^maklno Chleft, 331 
Col^ge (Walter E [ P^ng hablte of Rooke 363 Form 
of die Egg of the Horte Bot-fly (fitt$tre^ilut equi), 

C^Una (F Howard), Tltla of tha Natural HUtory I 
MUMUm f 

?if J^t^lnadon of tha Total Solid, la 

Milk hr Caa of a Sttda Rule aaa 
Cojlyer (H C ) the BrltlNi Camp at Waffington ,98 
^kmiv, MB of the Hebrldee Murdoch Mmelll 309 
Cojoeado Gecdoglod Survey R D George, aad 

S®l2l! ** ** 3« Prof FreS AUeti 89 

Cetour Vlflott Vltion and Dr F W Edr]4tfe>Gt«M 7 

« **0 ® Laniwiw SCB, 

‘^««««‘ 0 “ 

(Alfred) Death of 405 

Questiens of Indian Btftinology w 

Klnematograph to the 
J of Micr0"0rgsnltfns 3^7 
1 (Prof Jules) Music its Laws and Evolution 91 


J 


Combes (Raoul) Part Played Iw Oxygen m the hormaV 
a^ Destruction of the AnttioCyaniG Red Pigments i 
Plants, 360 hunuUaneout Production of Oxygev sl 
C arbon Dioxide m the Course of fhe DisappcarapcH i 
the Anthocyanic Pigments In Plants, 480 
Comets Ckunet tgioa M Esclangon, 19 J Omias bolti 
X9 Mr Innes, 45 M UutoTsset 79 Comte de k 
Baume Pluvinel, 79 Dr Wright, 79 , Dr Albrecht 79 ' 
Messrs, Merrill a.nd Oliver, 79 Prof Barnard, 79 Dr 
kobold 79 id8 383 Herr PechUle 79 360 Michir 
Smith X08 Mr Lvershed 108 Herr Konkoly io« 
Dr F J Allen 108. Knox Shaw, 169 Dr Risttn 
port, 30X Horr Castro, 30 X Herr Tschernj 
2bo Prof Stroobant 3t>o the Spectrum of Comet 
1910a MM Dcslundrcs and Idrac 119 t4<) 

Colour of Comet 19x0a during its Perifaelion Passage 
Mr Innes 534 Halleys Comet ao W B Brodrick 
46 Mr Olivier, 79 G Renaudot, 109, Jean Mascart 
ibq .lyo Kiu>x Shau K'o 409 Dr kb^ 201 280 

410 M Baldet aox 334 Dr Smart, 333, 3^3, C £ 

Guillaume 334 470 M Flammarion 335 Dr Risten 
part 359 Mr Ryves 359 Mr Innes 359 386 534 
M Glaoobini, 259 399 386 470, 479 Mr Dennmg 
360 C Leach 377 331, 348, 384 410 471 W B 

Inpp, 390 Sir Robert ^il apo, Dr H N Russell 
ago J Holetschek aoi 348 G GlUman 321, 348 

‘ * Mr Grui " “ 


Dr A Jordan 321 Mr Gruning 331 Mr ’ Bellamy, 
tax Mt^ Crommehn 331 Dr Pio Emanuelli 331 
Prof Attilio Sesta 348 J Franz 348 Dr Wri^ 

349 Prof brost and Ur Slocum 349 M C^gia 359 
j86 Dr F lAIguez 384 Prof Mi^ie Smith rtof 
Dyson 385 Rev Dr A I rving 385 Prof Blrkcland 
385 £ Clngg 386 W E Rolston 38C MM Bernard 
und Idrac \ M Shpher and Mr 1 amp 

• land 386 Mr bvirshed 386 M Esclungon 409 
ML Borrelly 410 Prof Grorgo rorb<^ 410 U W 
Grabham 4x0 M Eg nltis 410 439 M Andrd 4x0 
Georges Claude 410 MM Angot Lebel Umb, and 
Nanty 410 Langlon Cole 439 Dr Franz 439 ^ 
Wolf 439 Prof Franz 439 Prof Sykora, 439 Prof 
Donitch 439 Herr Archenhold 439 Dr Hartirainn 
439 E Marchand 439 M Popoff 439 J Baillaud 
and G Demetresoo 439 Prof Max Wolf 47® 
Or CerulH 470 A Miethe 470 Herr Osthoff 
jjo Dr Banschiewicz 470 M Luizet 470 MM 

Cirera and bbach 470 j ( omas Sola 470 479 534 
J W Scholes 471 H E Wood 534 W M WomeU 
534 H C Reeve 534 Mr Finlay and Prof Rudge 
534 Halley s Comet in Japanese Records K Hlrayama 
140 Halley s Comet as seen in 1835 compared with 
Donati s in x8c8, A Brothers 148 Transit of Halley s 
Comet across Venus and the Earth In May Prof Kr 
BirkeUnd a 17, Cardboard Model showing the Relative 
Positions of Halley s Comet the Sun and the Earth 
dunng Present Apparition Rupert Hicks 330 Halleys 
Comet its History with that of other Noted Cora^ 
and other Astronomical Phenomena Superstitions &c 
Rev John Brown, 176 Halley s Comet and Meteor 
ology, 330 , Proposed Meteorological Observations dunng 
Progress through the Tail of Halley s Comet Prof 
Hergesell 320 Messrs Assmann and Telsserenc de 
Bort 330 Meteors from Halley s Comet Mr Denning 
330 Changes in Halley's Comet Ernest Esclangon 
ito Observations of Halley s Comet and Venus F T 
MuUens 339 Halley s Comet and Magnetic and Elec 
trical Phenomena Dr C Chree F R 367 Halley s 
Observations on Halley s Comet 16S2 A S Eddington 
37a Halley and his Comet Aldred Lecture at Society 
of Arts, Prof H H Turner F R S 387 Meteor* 
ologleal Observations during the Passage of the Earth 
through the Tall of Halley's Comet W H Dines 
FR,S 437 J N Pnng 437 the Tail of Hallos 
Comet on May 18-19 Howard Payn 4^^ W H Flnlav 
and W A Douglas Rudge 487 the Transit and Tafl 
of Hallevs Comet Knox Shaw cpi Dr Meyermann 
toi J Fadier S Ch^viher 503 M Marchand 50a MM 
Cirera and Pcricas 50a M l^nhis S” J Baillaud 
and M Boinot 503 Dr Rambaut 503 H H 

Gruttlng 503 L Whitaker, 503 Observations on 
Halley s Comet mad? at the Obsc^ato^ of Fbra Spain, 


l%d$x 


r 


*' J 4 CIrera and Pericaai 513 ; Change in the Nucleut 
.1 HaUwe Comet, J Baiiwud and A 513 

' dMervatKMf of Winnecke • Comet, 1909^, R Prager 
^M4 Daniel e Comet i909e Dr Wolf, 209 Pidoux'f 
TvOinet 20ioh ao ^ Encke • Comet, Dr Backtund 
. Ma the Nature of Comets 1 ails. Dr L Zchnder, 169 
Observations of Comets Dr Wolf, S3t Dr Graff, sji , 
Cometary Orbits Messrs Crawford smd Meyer, 3ao, 
Miss Levy and Mr Meyer jao ; the Spectra of Comets 
Prof Fowler 349 the Ear A and Comets' Tails 
R T A Innes, 459 A S Hemmy 459 
Compton (R H ) Notes on the Anatomy of Dioon eduU 
Llndl 8a the Morphology and Anatomy of Utncnlarta 
hrachtata Oliver 8a 

Comtesse (A ) Action of the Bromides of Ortho- and Para 
anisylmagnesium upon Anthraquinone and ff-Methyl- 
anthraquinone 418-9 

Concholo^ Thomas Grays Coilectkin of Shells left to 
Kelvingr* ve Museum Glasgow, 164 
Conquest of the Air the or the Advent of A8rlal Navlga 
tkm Prof A Lawrence Rotch Prof G H Bryan 
F R S and E H Harper 133 
Qkmtamin (A) Resorption of EzMrlmental Tumours of 
/ Mice und^ the Influence of the a Rays 480 
Contejean (M) Elimination of Nitrogenous Waste in the 
I Act of Renat Secretion, the Subject having been Deprived 

/ of Food, 547 

/ Cook (J ) Centre of Gravity of Annual Rainfall 135 348 
f 3*» 

C<wper (C S ), Trees and Shrubs of the British Isles 
Native and Acclimatised 243 

Cc^ux (H ) Inequality of the Properties of the Two 
romis (Right and Ix^ft) of Potassium Sihcotungstatc, 

*9 

CoMnh^en Museum of Zoology, Dr H J Hansen an# 
tne Dr W T Caiman and Others 36 Dr H J 
Hansen 2a6 

Corless (R ) Line Squalls and Associated Phenomena, 398 
Cornwall, Cambridge County Geogra|diies S Baring 
Ck)utd 436 

Correlation a Sai^Ie of Spurious Alex B MacDowall 
96 Dr Gilbert T Walker 97 
Cory (C B ) the Birds of the Leeward Islands Caribbean 
Sea 373 Birds of Illinois and Wisconsin 373 
Cotton (H S ) Mode of Progression of a Manne Bivalve 
of the Genus Modlolarla 471 
Coupin (Henri) Growth of some Moulds In Oil 360 
Courmont (Jules) Does Water Sterilised by the Ultra 
violet Ravs contain Hjdn^en Peroxide? 440 
Coward (Dr H F ) Inflammability of Gas mixtures 
148 

Coward (T A ) Cambridge County Geographies Cheshire 
184 

Craig (J I ) England, Abyssinia the South Atlantic a 
Meteorological Triangle 513 

Cramer (W) the Total Nitrogen Metabolism of Rats bear 
ing Malignant New Crowths s8 the Distribution of 
Nitrogenous Substances in Tumour and Somatic Tissues, 
a8 

Craniology the Cibraltar Skull Dr A Keith 88 
Crawford (Mr ) Cometaiy Orbits 330 
Crawford (R D) Outline Survey of the Hahns Peak 
Mining Field 336 Notes on the Intrusive Rocks 316 
Crawfora (Dr Raymond) the Last Days of Charln 11 , 
361 

Crawley (A. E ) die Entstehung der Pflugkultur Dr Ed 
Hahn 67 Classics and Science In Education 161 
Creation Progressive, a Reconciliation of Reli|^ with 
Science Rev H E Samnmn S46 
Crdmiea (V\, Systematic Error limiting the Precision of 
the Cavendish Experiment S09 
Crete, Forerunner of Greece, C H Hawes and Harriet 
Hawes, 433 

Crocnetclle (M ) Accidental Presence of Sulpbocyanides in 
Milk and their Origin 4to 

CrooodUia and Slee^ng Sickness, Prof E A Mlnchln 
458 ^ Writer of the Article, 459 
Crommtfln (Mr) Observations of Halley’s Comet 331 
Crookes (Sir William, F R S ), Diamonds, 15a , Scandium 
44 * 


Croonlan Lecture at Royal Society, Alterations of Ibo 
Development and Forms of Plants as a Result of 
Environment Prof Q Klebs, 414 
Cross (K 5 ), (1) Cranlological Observatkms on the 
Length Breadths, and heights of 100 Australian 
Aboriginal Crania (^ Blometn^l Study of the Relative 
Degree of Purit> of Race of the Tasmanian, Australian 
and Papuan , (3) the Place in Nature of the Tasmanian 
Aboriginal as Drauced from a Study of his Cranium, 479 
Crowe (Dr) Resulta of Reqpval of the Hypophysis 
Cerebri, $31 

Crowley (Or Ralph H ) the Hygiene of School Life, 183 
Crowther (J A ), fransmission Rays, 448 
Croae (h ), Prolongauon of the Batyl Spe^a of Carbon 
Gases in the Extreme Red in 4 Infra red, 548 
Crustacean a Rare M *D Hill, 37 
Crystallography Court de Physique, F tude des Symdtries, 
Prof H Bouasse Dr A £ H Tutton, F R S , iji 
Crystalline Structure and Chemical Constitution, Dr 
A E H Tutton, F R S , 371 

Crystals of Ice the Orientation of in a Flux of Heat, 
Prof H T Barnes, 276 

Cummings (Bvronl Great Natural Bridges In Utah M 
Curie (Madame) Albert Medal of the Royal Society of Arts 
awaraed to 539 

Curtis (Dr ) Stars with Variable Radial Velocities 148 
Curve Tracing Practical with Chapters on Differentiation 
and Integration K Howard Duncan 433 
Curve Tracing and Curve Ambits, A P Trotter, 461 
Cushing (Dr ) Relmits of Removal of the Hypo|diysis 
Cerebri 531 

Cuthbertson (Clive) Refraction and Dispersion of Argon 
and Renleterminations of the Dispersion of Helium, 
Neon Krypton and Xenon 338 
Cuthbertson (Maude) Refraction and Dispersion of Argon 
and Renletermination of the Duipcrtion of Helium 
Neon Krypton and Xenon, 238 
Cytology Dynamical Aspects of the Phenomena of 
Karytwtnesls Prof Angel Gallardo 43 Cytology of 
Yeast Messrs Wager and Peniston 317, Deaffi of Prof 
E Van Beneden 386 339 Obituary Notice of 344 


Dahl(F) Aranes Acanna, and Tordigrada, 431 
Dakin (W J ) the Eye of the Scallop, 471 
Daniel s Comet 1909^ Dr Wolf 109 
Danks (Canon) Canterbury 396 

Dannerth (Dr F ) the Methods of Textile Chemistry, 
being the Syllabus of a Lecture Course adapted for use 
in the Textile Laboratories 5 
Darling (Chas R ), the Formation of Large Drops of 
Liquid 37 

Darmois (E ) Artificial Camphor 239 
Darxens (G), 

Ketones 120 

Pas^jupta (Hem Chandra) Palseontologlcal Notes on the 
Gongamopteris Beds of Khunmu 330 
Dass (Sree Benoybhushan Raha) the Sun a Habitable Body 
like the Earth iss 

Davis (H N ) Tables and Diagrams of the Thermal 
Properties of Saturated and Superheated Steam, aia 
Certam Thermal Properties of Steam, 38s 


New Method of Synthesis of Unsaturated 


Davit (Prof W M ), 
Davisson (Dr SC)] 


Antarctic Geology 50$ 
College Algebra, 


Davy Faraday Laboratory the, Edwin ^dser, 40 
Dawson (Dr W Bell), Tidal Observations on the Pacific 
Coast 467 

Day (Mr ) Re-determination of the Melting Pdnts of rite 
Metals from Zinc to Palladium 43 
Debr 4 (R ) Presence of Virulent Gwms In the Atmosphere 
of Horaltal Wards, 399 
Doeley (R M ) Auroral Display, 219 
D 414 pine (Marcel), Organic Compounds Spontanaously 
Oxidlsable with Phoi^ihoresoence, S09 Spontaneous 
Oxidation with Phosphorescence 514 
DdMtplna (Prof ), Prevalence and Sources of Tubercle 
Bacilli In Cows’ Milk as 
Demetreaco (G ), Halley s (hornet, 439 
Dendy (Prof A ) Occurreffoe of a^ Mesocqsllc Recess ” In 
the Human brain and Its Relation to the Sub-commls- 



Index 


•ural Organ of Vertet>rat«s with Special Reference 

to the DUtribution of Reiuncr s Fibre in the Vertebrate 
Sdriei end ita Pouible Function 447 
Denigte (G) Detection of Trace* of Formaldehyde in 
Prevence of Acetaldehyde by hucbilne Bivulphite ^ 
tectlon of Methyl Alcohol in General and Eqieclally in the 
P r e a enc e of Ethyl Aloohol> x8o. Presence of Tartaric 
Residues of Wine In an Ancient rlask 419 
Dtningar (Dr K) Dladnction between the Bablrusa of 
Boru and ita Relative of Celebes 346 
Denning (W F ) Firebt^ of Februarv 17, 19 Brilliant 
Fireball of February 371 45 Meteoric Astronomvi 140 
April Shooting Stara aot Halley a Comet a6o. Meteors 
from Halley s Comet. 320 Fireball In Sunshine, 339 
Meteoric Fireball of Junp 1 444 Meteorite at Bombay 
5S3 • * 

Dermaptora (Earwigs) the Fauna* of British India includ 
ing Ceylon and Burma Dr Malcolm Burr 187 
Descent of a Sphere in a Viscous Ciquidi the A B Basset 
F R S 531 

Elesert Plants Distribution and Movements of V M 
Spalding Prof Percy Groom 350 
Deslandres (H ), Spectrum of the Comet 19 x0a, 1x9 140, 
Distribution of the Filaments in the Upper Lajm of the 
Atmosphere ago Influence of Comets on the Terrestrial 
Atmosphere according to the Kathodic Theory, 4x8 
an Eztraordmair Solar Filament 547 
Destruction of Wild Flowers Thoughtless Surgeon Major 
Geo Henderson ^8 
Deutschland die Winde in 43a 

Dewar (Sir James] Long-period Determination of the Rate 
of Pr^uction of Helium from Radium 58 
Dewar (J M ) Manner in which the Oyster-catcher breaks 
the Shell of the Purple Whelk (Purpura lapMus) a6a 
Dewev (Prof John) Method and Matter of Science, 116 
Dh6r6 (Ch ), Pre^ration of Demineralised Gelatin and 
some of its Chemico-physical Properties, 339 Method of 
Preparing a Serum very free from Electrolytes by Elec j 
trical Dlalvais 399 

Dif^osls Aids to Microscopic (Bacterial and Parasitic 
Diseases) Cant E Blake Knox Prof R T Hewlett 367 
Diamonds Sir William Crookes F R S , 153 
Diener (Prof C ) Lower 1 riassic Cephalopoda 445 
Dilatometer an Improved Weight A V C Fcnby 370 
Dines (W H F R S ) the Stability of an Aeroplane 68 
the Free Atmosphere in the Region of the British Isles 
330 the Stability and Efficiency of Kites 310 
Meteorological Observations during the Passage of the 
Earth through the Tail of Halley a Comet 437 
Dingwall (G C ) Experimental Gkigraphy 436 
Disease Administration and, 326 

Dixon (EEL) the Carboniferous Succession in Gower 
(Glamorganshire) 146 

Dixon (Prof H B) Union of Hydrogen and Oxygen in 
Flames ^ 

Dixon (R B ) Language of the Yana Tribe of Indians 165 
Dobbs (W J ) Weighing and Measuring 338 
Dobell (C Clifford), Protosoology Prof Gary N Galkins 
5>9 

Doberck s (Prof ) Doubte^tar Observations 109 
Ooflein (Dr F ) Lehrbuch der Prototsoenkunde t 
Dotfiel (r>r ) the Genus Haplosoon 166 
Ddbear (Dr A E ), Death of 75 

Dominld (H ) Peraiatent Radio-activity of the Organism 
resultinf( from the Intravenous Injection of an Insoluble 
Salt of Radium 130 
Donitch (Prof ) Halley's Comet 439 
Doolittle (Prof Eric) Double Stars jo6 
DouMe-etar Observations, Prof Doberck s 109 
Double Stars, Prof Eric Doolittle co6 
Double Stars Measures of Mr Olivier, »o 
Double Stars Observations of Southern Mr Innes 169 
Douwe (C van), Copepoda, Ostraeoda Malacostraca 431 
DowHng (D B ), the Coal Fields of Manitoba Saakatche- 
wan, AlMrtm and Eastern British Columbia s6t 
Down^ (Misa June B ), Determlnadoo of Sex from Hand 
writing 497 

Downing (Dr) Periodic Errors In Right Aaoanalon of 
Standard Star Catalogued 169 
Dritke-Brockman (R. E ), the Mammala of Somaliland, 39s 


Dreaper (W p ) Nature of the Action of Dyeing 338 . 
Dreci} (M ) Certain Conditions of Appearance of the B 
SpMtnini attributed to Cyanogen, 389 1 

Drew (Helen) Notes on Geology m the District aroia 
Llansawel Carmarthenshire) 3^ T 

Dreyer (Dr Georges) Blood Volume of Mammals as detcT 
mined by Experiments upon Rabbits Guinea-pigs ani i 
Mice and its Relationship to the Body Weight and to th( 
Surface Area 546 ' 

Driffield (Mr ) Total Solar Eclipse of May 9 383 
Duane (W ) Quantitative Measurements of the Radium 
Emanation 449 

Dublago (Prof ) Observations of Orionids in 1909 501 
Dublin Koval Dublin Society 119 179 359 448 Royal 
Irish Academy 149 513 

Dudgeon (L b ) Influence of Bacterial Endotoxins on 
Phagocytosis 446 

Dufour (A ) Unsymmetncal Triplets 90 
Dugast (M ) Presence of Boron in Algerian Wine* 180 
Dugmorc (A Radclyffc) Camera Adventures in the African 
Wilds being an Account of a Four Months Expedition in 
British East Africa for the Purpose of Securing Photo- 
graphs from Life of the Game 439 
Duncan (R Howard) Practical Curve Tracing with 
Chapters on Differentiation and integration 433 
Dunoyer ri^uis) Formation of the Kathode Rays 399 
Dupont (C ) Isomeridcs of some Acetylene y-GlycoU 330 
Heat of Fixation of some Ethylenic Compounds 419 
Durham (Miss M E ) Notes on High Albania 39 
Durham County Council education Committee Report of 
Dairy Investigations 313 

Dyer (Or Bernard) Fertilising Effect of Soil Sterllita 
don 96 

Dyes Extraction of Several Colours from Purple Iris 
Flowers £ Heron Allen 466 

Dynamics Elementary Melanies of Solids and Fluids 
Or A Clement Jones and C H Blomfleld Prof G 
Bryan F R $ 341 an Elementary Treatise on the 

Dynamics of a Particle and of Rigid &>dief S L Loney 
Prof G H Dtyan F R S , 241 Initiation k la 
M^anique Ch Fd Guillaume Prof G H Bryan 
F R S 34T die Mochanik eine Einfuhrung mit einem 
mctaphysisrhon Narhwort Dr I udwig Tesar Prof 
G H Bryan F R S 341 Vorlesungen ilbor techniscbs 
Mtchanik Prof Dr August Foppl Prof G H Bryan 
F R S 241 

Dynamo Laborotory Manual for Colleges and Technical 
SchooU W S Franklin W Esty S E Seyfert and 
C E riewell x^^ 

Dyson (Prof ) Observations of Halley s Comet 385 

Eagle the Home-life of a Golden H B Maepherson 373 
Earland (A ) the Foraminifera collected by the Fish^ 
Cruiser Goldseeker 338 
Earp (Rowland A ) Pwdre Ser 53 x 
Earth Recent Additions to Ideas regarding the Internal 
Structure of the Wilde Lecture at Manchester LIteraxy 
and Philosophical Socidtv Sir Thomas H Holland 
K C I E F R S 393 

Farch and Comets Tails the K T A Innes 459 A S 
Hemmv 459 

Earth Model an Instructive G R GiU, ifi 
Earthquakes Earthquake at Cartago 316 the Messina 
Earthquake and its Predecessors 353 Earthouake Shock 
in Switzerland 405 Earthquake in the Province of 
Avelhno 434 Italian Earthquake of June 7 465 Earth 
quake at Algiers 530 
Earwig of India Dr Malcolm Burr 339 
Ebell (Dr ) Halley s Comet 30t Observations of Halley s 
Comet 386 4x0 

Eccles (Dr W H ) Radiation from Directive ASrials in 
Wirel^s Telegraphy 107 Coherers 146 an OsciJlation 
Detector Actuated Solely by Resistance-temperature 
Variations 477 ^ , 

Eclipses the Total Solar Eclipse of May 8 1910 Frank 
McClean 359, the Total Solar Eclipse May 9 1910 
Dr W J S Lockyer 314 Frank K McClean Dr 
Williapi J S Lock\er 340 494 Mr Driffield 381 
the Solar Eclipse of 191a April 17 M D Savitch io8 


Indtx 


r hmhh, 

L/iffr >1 


.U1 


Toul Echpbes of the Sun Dr Pio EmanuelUi 

I* Aontics Death of Sir Robert Glffen, K C B « F R S 
j Obitujrv \oiire of iS 4 

Bwttgton (A S ) Halley t Obeervatkma on HnUay't 
i68a 37a 

( ddy Formation — a Correction B H Harper, 397 
> G H B 396 

ddgu (Graham) Veiocitlf* of Certain Reaction# between 
Jietel# and the Halogens 467 
Edinburgh Royal Society 148 339, 478 
Bdrldge 4 jreen (Dr F w) Vision and Colour Vision, 7 
Edaer (Edwin), the Davy Faraday Laboratory, 40 
Education the Organisation of Technical Education Dr 
R T GlasebrooK, F R S at Association of Technical 
Institutions 83 Death of Sir Frederick Mappin Bart , 
103, the Carnegie Foundation for the Advancement of 
Teaching iia Method and Matter of Science Prof 
John Dewey, tz6 Classics and Science In Education 
A E Crawls 161 Death and Obituary Notice of Sir 
William Bousfleld, Scientific KnowlMge and Indus- 
/trial Development Principal E H Grimths F R S 
120$ a National System of Technical Education, Dr 
{Robert Pohl at Assodation of Teachers In Technical 
Institutions 30b Association of Teachers in lechnical 
Institutions 508 Importance of Scientific and lechnical 
Education to Industrial Progress J Wlbon 508, the 
Relation between the Tecluiical School and the Uni 
veni^ Dr Price, 508 the Schoolmasters Yearbook 
and Directory, igio 217 Death and Obituary Notice 
of Sir Walter Palmer Bart 337 Education In England 
and Abroad Otto Siepmann at North of England Educa 
tion Conference 334 Development of University (and 
Other) Education in India II W Orange, C I E aSi 
Industrial Work and Educational Developmcat 509 
Universities and Technical Training Prof A ^nlcr at 
Royal Dublin Society 539 

Edwordet rrtekner) Lift luck on Southern Roads 367 
Fdwords ^ G ) the Procession and Pupation of the Larva 
of Cnttkocamha pinwota 147-S 
Eginlds (D ) Observations or Halley s Comet 410 439 
Observations of Halley $ Comet made at the Observatory 
of Athens, 449 the 1 ranilt and Tail of Halley 1 Comet 
503 

(W L ) i hermal Conductivity of Fire-clay at High 
femperatures aoo 

■pt: Emtinn Birds for the Most Port seen In the 
lie VaBey Charles Whymper 66 Egypt and the 
Egyptians Rrv J O Hevan 217 the Li^t of Egypt 
from Recently Discovered Pre-dynastic and Early 
Christian Rccotds R de Rustafjaell 347 
Egyptology the Medum Mummy Dr George A Reiiner 
136 Evolution of the Practice of Mummification in 
E^pt Prof G Llliot Snuth 407 
Bisenhart (Prof L P ) a 1 reatise on the Differential 
Geometry of Curves and Surfaces 153 
Fisenmenger (Dr G ) le Tremblements de Terre 187 
Ektroplsmui Oder die phytikaUsche Theone des Labens 
Felix Auerbach 530 
Elbome (S L ) Auroral Display 170 
Elderton (Fthel M ) Influence of Parental Alcoholism on 
the Physique and Ablllw of the Offspnng 381 
Electricity the Work of Lord Kelvin In Telegraphy and 
Navigation Prof J A Ewing C B , F R S , at Institu 
tion of Electrical EMineers, 33 New Arc tamp P A 
Momy 45 Some Recent Applications of Osone 47 
Electneal Resistance of the Human Body Prof 
W W H Gee and F Brotherton 59 Electricity, 
H M Hobart Prof Glsbert Rapp, 65 Radiation from 
IMrectivs Afirlali in Wirelm Toi^aphy Dr W H 
Eecles, 107 Telephone Circuits, Prof J Perry 118 
Makers of Electricity Brother Potamian ana Prof 
Jamas J Walsh, 134 Electrical Discharges over Photo- 
gnphlc Plates Prof Alfred W Porter 143 Coherers 
Dr W H Bccles, 146 Properties of Ccdieren, M 
Tisaot, uS M Bleln 348 Barth-alr Electric Currents, 
G Gk Simpm 147 D^amo Labor a tory Manual for 
Coll^ and Technical Schools W S FrankHn, 
W Esty S E, Seyfert and C fi Clewetl, mj EleCt^ 
t technics Dr John Henderson Prof (Hsb^ itapp, 185, 


Practical Testing of Electrical MacHnss, L. Oultop udf 
N J Wilson, Prof GUbert Ram, 18$ the BlectriflCa 
tion of Insulating Materials Walter Jamisaon, t8a» 
Neutral Doublets at Atmospberlc PresMre, Ar S 
Garrett and J J Lontdala, sk 8, Btectrtc IgoitloA of 
Internal^offlbustlon Englnei, J W Wair, 830; 
Demonstration of Telephone Cturente in Loaded and 
Unloaded Lines, B 5 Cohen, sjp, MeasureoMt of 
very High Potentials by Means of an Bbctrameter under 
Pressure C E Guye and A TschemlavaU, #30 
PheiKmiena of Electric Transport In SohitlonB of Certain 
Colouring MateriabL L60 VigiMm, njAi Vlbratkui 
Galvanometer. F Wenner, 158 , Electric Wav^ Prof 
W S Frardciln, 274 Wireless felsgraphy and wlrtlftss 
Tele^iony, Prof A E Kenaelly, 174 Wireless Tele 
phones and How They Wtris^ Dr J Erskine-Muriray 
374 Handbook for Vnrakis Telegrupb Operatortr 874 ; 
I^yslological Effects of an Alternating Magndtle Pfeld 
on the Human Body, A. A* C Swlnton, sfo Method of 
Preparing a Serum very Free from Electrolytes by Btec- 
trical Dialysis, Ch Dmrd and M Oorgi^wski, aM 
Electrically Driving the Machinery of Cotton and oth^ 
Textile Mills 319 a New Telqihone Relay and its 
AppUcatimis, S G Brown at Institution of Electrical 
En^neera, 322 the Devekippient in the Production of 
Electric Power, D Selby Bi|^, 325 ConductlM of 
Electricity throu^ Gasee and RadloUbCtivlty Dr R K 
MeCtung 334 Halley e Comet and Magnetic and Elec 
trical l%enomena Dt C Chree F R s 367, Qeath 
and Obituary Notice of Major Philip Cardew R E 404 
a New Amperemeter 413, Existence of Two Expk^ve 
Potentials P Vlllard and H Abraham 418 Very 
Sensitive Electrolytic Detector Working without an 
Auxiliary Electromotive Force, Paul Jfiou 410 the 
Thermo-generator 438 Presentation of Kut of the late 
Dr John Hopkinson F R S to the Institution of Elec 
trical Engineers, 497 an Oscillation Detector Actuated 
Solely by Resistance-temperature Vorimtlont Dr W H 
Eedes 477 Limitations of the Weston Celt as a 
Standard of Electromotive Force S W J Smith 478 
Matt iculstion Magnetism and Electricity, Dr R H 
Jude and J Satterly 485 Electric s^on of the 
Observatory of the Ebro Rev J Garcia Molld, 409^ 
Measurements of the Temperatures of the Metallic Fila- 
ments of Incandescent Electric Lamps Dr M v Pirani 
<00 the One-fluid Theory of Ele^iclty Prof F F 
Nipher 504 Applications of Electncity to Marine Work 
533, Action at a Distance on the Coherer Produced by 
Metallic Contacts B Szilard 548 
Elementa Diagram showing the Clasrificatlon of the. 
Periodic Arrangement, 457 

Elgie (J H ) a Naked-eye Sun-spot Group ao Altruism 
in Animal Life ^ 

Emanuel (Victor) National Monument to 380 
EmanuelU (Dr Plo) Observations of Halleys Comet, 321 
Coming Total Eclipses of the Sun 468 
Embryol^ Voordrachtan over den Bouw van het 
centrale Zenuwstelsel--een Voorberelding tot de KUnlek 
der Zenuwziekten Door Prof I W L^ngelaon, 30$ 
Emde (Friu) Funktiontafein mit Formeln uiS Kurven 364 
Emerson (Pr N B ) the Hula or Folk-drama of Hawaii 
293 

Emery (Dr W d’Este), Immunity and Specific Therapy 
306 

Eocke's Comet Dr Backlnnd 13# 

Ei^neering Fuel Tests with House heating Boilers J M 
Atodgrass id New Shrinking and Tempering Shop fol* 
Guns at Woolwich Arsenal 19 the BrMnan Monorait 
System, 20, the Fuel Question In the United Stmes, ai , 
Stability of Flying MaSiintt, Prof Herbert Chatfim 45 
Tests on a Water tube Boiler having Two Types of llks 
roof INimaoes J M Snodgrass, 45 , a Manw 61 Loco- 
motive Bni^neertng W F Pettigrew 67 , Report of the 
Royal Commlsalon on Canals, 7a, Water Supply hr 
Liverpool IQ3 Bureau Veritas International jRinater 
of Shipping Rules 107 AppUcatkm of the tlsrina wwm 
Turbine and Mechanical Gearing to Merchant 
Hon C A Parsons, tri Marine Steatn Tiirblnet, Sir 
William White 438 TrlsJ^ of ^ BraMfiqn Battisshlp 
Paulo, 43$ Bngfneerffil as « Proffiskai Prof 6 F 



^ lA 1910J 


Ind$x 


xr 


ti4 TwS* Forma of Ro«d«t«rrintf Apparatus 
2t9 Proposed Standard Algebraical Notation lor 
l^ofitiubo and Calculationt employed with Reference to 
RainConud Concrete, 139 , Comj^ndinn and buperheat 
ing in Harwich Locomotivet, Geon» Hughes 139 an 
Acoonnt of a Visit to the F^wer Plant 01 the Ontono 
PbWer Co at Niagara Falls C W Jordan at the 
Institution of MecMnical Engineers, 173 Tables and 
Diagrams of the l*hermal Properties of Saturated and 
Superheated Steam, L Marks and H N Davis 
H £ Wiinperis, ass* Electric Ignition of Internal 
combustion Engines J W Warr 330 Hy^auUc Re 
action lurblne in America H Birchard Taylor 331 
Exptfimenta on Flow of Water over Triangular Notches 
James Barr 331 , Vlbfdtiop of Buildings B Galitsinc 
3393 Use of ReInforce<f Concrete in Railroad Construe 
tlw 359 Institution of Civil Engineers Medal Awards, 
a96; Strength of Materials und^ Combined Stresses 
Anhur Morley 3^ Efiects of Sewage and Sewage Gases 
on Portland Cement Concrete Sidney H Chambers 
390 Experimental Steam Engine Prof A L Mellanby, 
319 the Iron and Steel Insutute 335 Cutting Proper 
ties of lool Steel Edward G Herb^ 335 Tests of 
Brittle Materials under Combined Stress W A Scoble 
359 Petroleum Mining and Oil field Development A 
Beaby Th^pson, 393 Death of Alfred Colson 405, 
the Mltsu Bushi Dowyord and Engine Works 406 
Steel Testing B Blount W G Kiruloy and Captain 
H Riall SaiikDV 40(1 Druitt Halpin System of 1 hrrmni 
Storage, 4t8 . Presentation of Bust of the late Dr John 
Hopmnson, h R S to the Institution of Electrical 
Engineers 497 Stumpf Unindirectlonal Flow Steam 
Engine Prot Stumpf 500 Diving Dress for Use in 
Supnwines 500 New Petrol-electric Motor Omnibus 
533 la Formation des Ing^leurs en Prance et k 
rEtranger Andrd Pelletan Prof J Wertheimer 538 
England IMucatlon in and Abroad Otto Siepmann at 
North of England Education Conference 334 
England In the Middle of the Eighteenth Century 
Industrni Sir Henry Trueman Vood at Ro^al Society 
of Arts 364 

English Channel and North Sea, Tidal Observitioni in 
the, 130 

English Lakes the A G Bradley 396 
Ennis (Prof W D ) I msced Oil and other Seed Oils 
4$3 

Entomoloi^ Death of Edward Saunders F R S 17 
Indian 1^1 ng Beetles, E P Stebblng 44 American 
Economic Entomology 47 Mites of the Group 
Oribatoidea H E Ewing 47 Army worms and Cut 
worms Infesting Sugar<cane in the Hawaiian IsWnds 
47 Courtship Of Spiders Prof T H Montgomery Jun 
137 the Ufe-Wstory of Chermas Mntolayensix on the 
$mnice (Picea Morinda) and Silver Fir (4 fries Webbiana) 
of the N W Himalaya E P Stubbing the Pro- 

cesiton and Pupation of the Larva of Cnethocamto 
fUdvof€, T G Edwards, 147-8 Catalogue of the 
Hemlptera (Heteroptera) with Biological and Anatomical 
References Lists of Food-plants and Parasites G W 
Kirkaldy 144 the Fauna of British India including 
C^km and Burma Dermaptera (Earwigs) Dr Malcolm 
Burr 187 Earwigs of India Dr Mamm Burr 339 
Eoperiaients on the Generation of Insects Francesco 
Redi 315 Specimen of the Commm ' Shark, Cucitllia 
nmhratieat with one of the PoUinla of 0 macuhU^ 
attach^ Prof Mektola 330 the Soolytid Beetle Hypo 
theaemtu entdifiM E A Newbery, 357 Colleotlon of 
Mlcrolttildoptera aw Catalogue of the Lepldoptera 
PhakeniB of the British Museum, Sir George F Hamp- 
ton* Bart 375; Report on Insect Pests In the West 
Indies a88 tiw Coccldse of Ceylon E Ernest Green 
109- « Link In the Evohitlon of the Beet, Prof T D A 
Ceeko^, 311 the Letter Clover 4 «af Weevil Mr 
Wefatter 318 Slender Seed-oom Gsound beetle Mr 

S , 318 the Ptnmlpleaf Miner, the Pamley-etalk 
and tile Celery CaterpHtar Dr Chlttw^n 
It Insects and other Animalt observed In Ireland 
^9g 190Q Prof O H 

1*8 Of TO Horst Bet fij (CnjffofrWhw e^ W S 
Coilinge, 414 New Sp^es of GoccMb ft»m the Congo 


R Newstead 414 Parasites Reared from the Q, 

Moth, Or L O Howard, 414 Artropodos ParAsi, 

Prof Daniel Greenway 4^ Caterpillar Washing^ 

Face Chriitupher Morse 437 Mr Tutt, 437 
Species of Arboreal Beetle of the Genus Cortlcsria U 
D Sharp 471 Observations on the Habits of Spidor^^; 

1 H Montgomery 471 Scent producing Organ of tl^ 
Worker Honey boe 497 Mite {Pcdtculotdes veafricoitiii , 
Newport) F M Webster, 499 , Indian Insect 1 ife a 
Manual of the insects of the Plains (Tropical India) 

H Maxwell Lefroy and F M Hewlett 481 Ants their ' 
Structure Development and Behaviour Prof W M 
Wheeler Right Hon Lord Avebury F R S 515 
Erde das Antlitx dcr Prof E Suess Prof J w Gregory 
h R S 451 

Rredla (Dott bihppo) I Venti in Italia 433 
Eros, Ephemens for 1010 Prof Wendell 109 
Eraklne Murray (Dr J ) Wireless Telephone# and How 
They Work 274 

Esclangon (Enipst) Comet 1910a 19 Ch inges In Halle) s 
Comet 330 Observations of Halley s Comet 409 
Eskdale Muir Ob^ervatorie# kew and and the Meteor 
ological Office 509 

Hsi^ (W ) Dynamo Laboratory Manual for Colleges an,d 
Technical Schools >54 

Etard (A ) Analysis of Protoplasmic Materials J48 
hthnograph) Gypsy Forms and Ceremonies E O Win** 
stidt 42 the («hin 1 Tibi's ind CaHte# I K Anantba\ 
Krishna Tycr 400 I 

Ethnology the louareg Dr Algitr 137^ ^ \ 

the Yana Tribe of Indian# E Saplr and R B Dixon, 
Hk the Basutos the Mountaineer* and their Country 
Sir Godfrey Lagden KCMG Sir H H Johnston 
G C M G K C B iQo the Hula or Polk-drama of 
Hawaii Dr N B Emerson, 393 Ritual of the 
Diegueno T T Waterman 317 Contnbutlons to the 
History and Ethnology of North-eastern India H E 
Stapleton 330 the ( 3 ioctaw of St Tammany Parish m 
Ixuisiana, 6 I BushniU jun 346 the 
Kien Tch ang Valley A F Legendre ^ ExUtonoe 
of Pygmies in New Guinea Dr A B Meyer 49 * • 

Iransformed Colony Sierra Leone a* it was and os it 
1 # it* Progres* Peoples Native Custom* and Un 
df-veloped Wealth T J Alldndgi. w Some Questions 
of Indian Lthnolog) Sir R Temple 53* Sir J G 
Scott 531 E Colston 531 
Etiology of Leproty the Dr J Athburton 

17a Sir Jonath<m Hutchinson FRS 219 the Writer 

of the Article 319 ^ , * wr r n 

Eugenics Eugenics and Unemployment W c u 
methorn FRS 137 Influt nee of Defective Pfiyrique 
and Unfavourable Home Environment on the inteui 
gence of School Children David Heron 288 «nnY«nce 
of Parental Alcoholism on the Physique and AbjliW of 
the Offspring Ethel M Elderton and Prof Karl Pear 

Europe^ a Systematic Geography of G W Webb 
Europe the Recent Growth of Population in Western Sir 
J A Baioe* at Royal Statistical ^ety 19J 
European Seas the Bibliography of the Biology of the 
S Pace 370 

Fustice n ) Flow of f^ator in Curved Pipes w _ 

Evans (Or J W) Modification of Stereographic Projec 

Ewshed*^(Mr ) Comet 19100 108 Observations at 

EwlurtOT* ^Eotstehung der Pflugloiituf 
A E Crawley ^ a Link In the Evolution of the Bees, 

E^\l^ Arthttr^)*a Teat book of Physical Chemistry 

Ewing (H E ) Mites of the Group Oribaloidea 47 
Ewing (^f J A C B F R S ) the Work of Lord 
KeMn in Telegraphy and Navigation Lecturo at 
Institution of Eiectricaf FngineOT ^ .« 

(Felix M) Meteorologlscbe Optik Section IV, 

the Principles of Pragmatism a PhikaopMcat 
I Interpretation of, H Heath Bawdon jjfa ^ *i_, 

* Sxplorraon siploratlons- In tha Olacter Tributarie, of tli# 



In<kx 



{uivok Rlvar, Kashmir Territory, Lieut -Colonel H H 
^ odwln^usteap F R S , 8i Explorotlons in Turkestan 
h tzpedition of 1904, Prehistoric CWilistUons of Anau, 
W King 157 the Sacred Lake Manasarowar, Miss 
C M Aowntt 345 


abry (M ) Application of Interference Method of Measur 
tflg Small EHfferences of Wave 4 ength to the Problems of 
Solar Physics 319 

Face of the Earth, the, Prof J W Gregory, F R S 451 
PajUm (Mr ) Milk Records for the Dairy Herd at the 
Rosslynlee Asylum 167 

Fantham (Dr H H ) (1) Morpholof^ and Life-history of 
Simena (Coccidiwm) amum (3) Parasitic Protoeoa of 
the Red Grouse (Lagopus scoitcus) (3) Avian 
Coccidiosis (4) Observations on the Blood of Grouse 359 
Faraday (Michele) la Vita dl Andrea Naccari, ^ 

Faraday Society 338 the Constitution of Water Discussion 
at 391 

Fauna of British India, including Ceylon and Burma the 
(Dermaptcra (Eaywigs) Dr Malcolm Burr, 187 
Felge (A ) Sterilisation of Water bv the Ultra violet Rays 
J «9 

Benby (A V C ) an Improved Weight Dilatometer 370 
aergusson (F P ) the Stability and EfTiciency of Kites 

errar (H T ) Movements of Subsoil Waters In Egypt 106 
[htrry (J F ) Death of, 15 

Fertiiising Effect of Soil Sterilisation Dr Bernard Dyer 96 
Fertilising Influence of Sunlight the Dr E J Kussell 
6, 349 489 Dr John Axtken F R S 37 F Fletcher 
156 488 I Walter Leather, 377 
Fiiy (Ch) a New Reflectometcr 119 
Feucht (Otto) Vegelotionsbildea, der Nordliche Schwarz 
wakl 133 

Peytaud (] ) Stereoscopic Colour Photography 449 
Filon (L N G ) Measurements of the Abtolutc Indices 
of Refraction In Strained Glass 58 
Finlay (W H ) the 1 ail of Hatley^ Comet on May i8-'i9 
487 Halley s Comet, 534 

Pippin (Prof £ O) the Principles of Soil Management, 
*73 

Fireball of February 17 W F Denning, 19 
Fireball of Februar) 37 Brilliant W F Denning 45 
Fireball in Sunshine W F Denning 339 
Fisher (Prof W R ) Recent Progress in Indian Forest 
iochnoloi^ 438 

Fisheries Cleansing of Mussels from Sewage-pollution 
J Johnstone 105 Measurements of Plaice J John 
stone 105 Marked Plaice in the North Sea C V 
Atkinson 3 1 7 Shell Fish I ndustries Prof J L 

Kellogg 363 Results Accomplished by the FisherioK 
Comn\UHK>n in Kf-stoikm^ the IXpleteu \\at»r» of the 
United States with Food fiAes LobMrs Oysters H M 
Smith 

Fwhes F<K’id ind 1 artiHties of In the Culf of Finhnd 
Dr K M I/"\ under 166 

Fishing Ancient AngUng Authors W J Turrell 15$ 
Flammanon (M ) Halley s Comet $2$ Climatok^ of 
1909 as Recorded at the Juvisy Observatory 330 
Fletcher (F ) the Fertilising Influence of Sunlight 146 488 
Flight Velocity Arnold Samuelton, Prof G H Bryan 
F R S and F H Harper 13a 
Flowers British Wild In their Natural Colours and Form 
Rev Prof G Henslow 154 
Flowers of the Field Rev C A Joluia 154 
Flowers. Wild Thiiiightlf ks Destruction of surgeon Major 
Gea Henderson 438 

Fluorescent Absorption Prof R W Wood, 313 
Pbllpdrama of Hawaii the Hula or, Dr N B Emerson, 
S03 

FoMt tofb Certain Quests and Doles C Peabody 136 
Fomin (W ) Some Cholestenn Derivatives 449 
Ponvielle (Wilfred de) Theory of Fontenelle relating to 
the GMsHtutkm of Comets 309 
Foodt^ood Inspection and Analysis Albert E Leach 3 
Food Inspection Hugh A Macewen 153 the Nutritive 
Vahw of Bladt Bread 383 Frank H terry-Coite 398 
* the Writer of the Article, 398 460 , Fred Smith, 460 , 




Ethics of Food, Or H W Witey*lnd Dr » Ylflcmit 

319 % 

F^l (Prof Dr August), Vorlesungan liber techniacha 
MechMik, 341 

Forbes (Prof George) Observations of Hatley ■ Comet 410 

Forbes (Dr Henry O) the Rdndeer ' from the Lorthet 
(jrotto 135 the Yellow Colour in the Stoat a hkla, aiy 

Forel (Dr F A ) Approximate Numbar of the BIra 
headed Gull (Larus which Retort to Lake 

Leman, 36a 

Forestry Treatment of Felled ^rees with the View of 
Reprwuction by Coppice Shoots, 106 DipttrocMrpuM 
tubefculatus R b Iroup, 138 Transactions of the 
Royal boottlsh Arboricultural Society, 144 a Manual of 
Botany for Indian Forest ^t^dents, R S Hole, 347 
Report for 1909 of the Woods and Forests Department 
of South Australia, 358 Recent Progress In Indian 
Forest Technology, Prof W R Fisher 428 

Formation of Character Rev J B S Watson 187 

Formation of Large Drops of Liquid, the, Chas R 
I>arUng, 37 

Forrest (GJ Magnificent Botanical Scene in the Lichlang 
Range X99 

Forrest (O ) Origin and Distribution of the Cross-bow la 
India aaS 

Forsyth (Dr R W ), the Spectrum of Baaterlal 
Luminosity 7 

Forti (Prof C Burall) Report on the Various Notations 
of Vector Anaijrsts with a View to Unification 417 

Fortineau (L ) Curative Treatment of Anthrax by Pyo- 


cyanase 449 

Fossils Palaeoxyris and other Allied Fossils from the 
Derb) shire oikI Nottinghamshire Coalfield L Moysey 
*79 

Fourneau (E ), Alkaloid of PseudO‘Ch$nthona africatta and 
its Saponification by Alkalies 399 
Fournier (J B } Method of Evaluating the Temperature 
of Superheated Vapour, 89 

Fournier (L ) Reduction of the Chlorides of Boron and 
Arsenic by Hydrogen under the Influence of the Silent 
Discharge 309 Action of the Silent Discharge on 
Chlorofonn and Carbon Tetrachloride in Presence of 
Hydrogen and also upon Methyl Chloride, 330 Actvdn 
of the Silent Diitchargr upon Acetaldehyde in the Presence 
of Hydrogen 389 

Fourth Dimension Simply Explamed the 457 
Fowler TProf ) the Spectra of Comets 349 
Fox Strangways (Charles) Death of, X04 
Foxworthy (Dr F W ) Indo-Malayan Woods 44 
France la Formation des Ing^nleurs en, et k I Etrangcr, 
Andrd Pelletan Prof J Wertheimer 538 
Franklin (Prof W S ) Dvnamo Laboratory Manual for 
Colleges and Technical Schools 155 Electric Waves 374 
Fran* (J ) Hallw s Comet 348 
Fran* (Dr ) Halley s Comet 439 
Fran* (Prof ) Halter s Comet 439 

Fremlln (Mr ) Effect of the Storage of Glycerinated 
Vaccine Lymph at Temperatures below Freeslng Point, as 
Friend (Rev Hllderic) Ooie and Irrigation 437 489 
Friend (Dr J Newton) Impure Manganese Dl-oxlde 313 
Frlese (Dr H) die Bienen Afrikas nach dem Stande 
unserer heutigen Kenntnlsse, 35 
Frdschel (Dr P) Latent Period In Heliotropic Experi 
ments, 3 q 6 

Float (Prof) Halley s Comet 349 the Accuracy of Radial 
Velocity Determinations 439 
FAiit ranching in British Columbia J T Beatby, aia 
Fry (Agnes) Pwdre Ser 531 

Fuel the Fuel Question in the United States ax t Com 
mercial Peat Its Uses and Possibilities F T Gissing, 
Dr Hugh Ryan xSa 

Fungi Researches on Fungi Prof A H Reginald BuUer, 
M Fungi and How to Know Them an Introduction to 
Field Mycology E W Swanton 93 Fungal Studies, 
aq6 the Mycetoaoa T Fetch ^ Revisions of Ceylon 
Fungi T Fetch 296 Javanese Fungi, Prof von Hittinel 
396 Can the Truffle be Replanted? Lecoq de Bois- 
baudran 449 > 

Funlctkmtafeln mit Formm uild Kurven, Prof Bogen 
Jahnke and Frita Emde 384 


Index 




1 , 


u 


Indix 


VSTw. 



*1 

h^f «9i i9i«J 


Index 


XX 


ftMkton (Pr A C ,«F R S } New Guiaee Pyfimiee 433 
Hftdan ^Ir FrancU Seymour) Death ofi 433 
Hah(i Ar Ed ) 4ie MUtehunjf der PflugkuUur 67 
Hahn (pr Otto), Magoetio Denecticm of 3 Kays 31)9 
Hmtotioiies on the Pmarvation of and the investigation 
of their Hicrostructure 6orU Welnbm 427 
Halo IProf G £}, Some Saentlflc (Entree \V the 
Mount Wilson Solar Observatory of the Carnegie lost! 
tution of Washuigton 97 

Hall (A. D ), Results of Irlals at Rothamsted on the New 
Nitrogenous Fertilisers» Cyanamlde and Calcium Nitrate 

3^31 

Hall (H R ) the Annual of the British School at Athens 
jfa Areika, R Randall Maciver and C Leonard 
Woolley, a«i 

Haller (A.) the Oxidation ^f«Methyl Ricinoleate by Ozone 
89, the Alkylation of FuStv Ketones by the Use of 
S^iuiD Amide 90, 119 Study of Byproducts from 

Coooa^iut Oil 399 Action of the Bromides of Ortho 
and Fafo-anisylmagnetlum upon Anthroquinone and 
3-Metlwlanthraauinone 41S-9 Preparation and Proper 
ties of the 3«Alkyl-a-hydnndones or the as Dlalkyl i 
indanones 479 

Halley s Comet so W B Brodnck 46 Mr Olivier 
79 Dr F J Allen xoS G Renaudot 109 Knox 
Shaw 169 409 Jean Mascart 169 470 Dr Ebell 

SOI, 386, 4x0, M. Baldet aox 334 Dr Smart 333 

^3 C E Guillaume 334, 470 M Flammarion 225 

Dr Rjstenpart 359 Mr R^es 359 Mr Innes 359 

386, ^4 M Glacobini 359 399 386 470 479 Mr 
Uennin^ 360 C Leucb 377 331 348 384 410 471 
W B Tripp 390 Sir Robert Ball, 390 Dr H N 
Russell 290 J Holetschek> 291 348 Gustave Gilman 
330, ^ Dr A C Jordan 321 Mr Gruni^ 321 
Mr %Uamy 321 Mr Crommelin 321 Dr Pio 

Emenuelli 331 Prof Attillo Sesta 3^, J Franz, 34S 
Dr Wri^t 349 Prof Frost und Dr Slocum 349 
M Coggia 359, 386, Dr F Ifliguez 384 Prof Michie 
Smith 384, Prof Dyson 385 Rev Dr A Irving 

185 Prof Birkeland, 385 E Clegg 366 W E 
Kolaton 386 MM Bernard and Idrac, 386 V M 
Slipher and Mr Lampland 386 Mr Everihed 386 
M Esclongon 409 M Borr oily 410 , Prof Georgf^ 
horbes 410 ( W Grobham 410 M E^initib 

410 439 M Andrd, 4x0 Georges Claude 410 

MM Angot 1 ebel Limb and Nanty 410 Lang 
ton Cole 439 Dr Franz 439 Dr Wolf 439 Prof 

Franz, 439 Prof Sykora 439 Prof Donitch 
Herr Ar^enhold 439 Dr Hartmann 439 

Marchand 439 M Popoff, 439 J Balllaud and G 
Demetresco 439 Prof Max Wolf 470 Dr Cerulli 
47a A. MIethe 470 Herr Osthoflf 470 Dr Banschf«* 
wlcz 470 M Lulzs^ 470 MM Cirera and Ubacb 

r j Comas Sola 470 479 534 J W Scholcs 471 
E Wood 534? W M Worsscll 534 H C Reeve 
^ Mr Fmlay and Prof Rudge, 534 Halley s Comet 
fn Japanese Records K Hlrayama 140 HsUey s 
Comet a« Seen In 1835 compared with Donatl s in 1858 
A Brothers 1^ Transit of Halleys Comet across 
Venus and the Earth In May Prof Kr Birkeland 317 
Cardboard Model showing the Relative Positions of 
Halley s Comet the Sun and the Earth during Present 
Apparition Rupert Hicks, 330 Observations of Halley s 
Comet and Venus E T Mullens 339 Halley t Comet 
its History with that of other NoM Comets and other 
Astronomical Phenomena, Superstitions ko Rev John 
Brown 376 Meteors from Halley 'a Comet Mr 

Denning jso , If alley t Comet and Uetoorology 330 
Proposed Meteorological Observations during Progress 
throu^ the Tail of Halley's Comet Prof Hergctell 
}30^ Messrs. Assmann and T^saerene de Sort 330 
^ai^es in Halley s Comet Bmeat Esclangon 330 , 
nalJw's Comet and Magnetic and Electrical Phenomena 
Dr C Chree F R S , 367 Hatley's Observations on 
Halley's Comet x68a A S Eddington m Halley 
and bU Comet Aldred Lecture at Royal Society of Arts 
Prof H H Turner F R S 187 Meteorological Obscr 
vations during the Passage of the Farth through the Tsil 
of HaOgy’k Comet W H Dines FRS 437 J N 
Prlof, 4S7 the Tail of Halley s Comet on May 18-19 


43 | 


Howard Payn> 487 W H FliUay and W A Dou 
Rudge 487 the Transit and Tall of Halit) 1 Cor 
K nox Shaw 50X Dr Meyer mann 50 1 h athtr 

Clievahcr, 50a M Marchand, 502 MM Cirera a 
Pencos 502 M Fgmitis 503 J BaiUaud and 1 
lioinot 502 Or Rambaut 503 H 11 Gruning 50 
L W hitakcr 50a Observations on Halley s Comi 
niadt at ihe Observatory of Kbra Spain MM Cirer ^ 
and Pericaa 513 Change in Nucleus of IlaUe> s Coiuct 
J BaiUaud and A Boinot 513 
Homerton (( aptain A E ) Development of Trypanosomes 
m Isetscoflies 418 'lr>panoK>me Diseases 01 Domesuc 
Animals In Uganda 513 

llampson (bir George r Bart ) Catalogue of the Lepido- 
ptera Phalmns of the Bntuh Museum 375 
Hann (Prof Julius) Handbuch der KUmatologie 457 
Hansen (Dr H ] ) and the Copenhagen Museum of Zoo 
log) Dr \\ 1 Calm and Others 30 Dr H J 

Hansen 13() 

Harden (A ) the Alcoholic Ferment of Yeast jUice 28 
Harper (Mr ) the System of < Hercuhs aoi 
Harper (E H ) Aerial Navigation of To-day C C 
Turner 133 Flight Velouty Arnold Samuelson 133 
the Conouett of the Air or the Advent of A^al Navi 

f ation Prof A Lawrence Rotcb 1^3 A^rodynamlk 
W Lanchester 13a Edd> Formation— a Correction 


397 

ilarrap (Charles) Metalography (Printing from Metals) 

33 ^ 

Harrison (W ) Electrical Theory of Dyeing 338 
Hartley (Prof W N F R S ) flie Colour of Pure Water 
487 

Hartmann (Dr ) Hatley s Comet 4^9 
Hartmeyer (R ) Mollusca Ncmertmi Bryozoa Turbellana 
Iricladlda Spongillidac, Hydroxoa 431 
Hatch (Dr F H ) Dcdoloinitisation In the Marble of Port 
Shepstono (Natal) 478 R^^port on the Mines and Minernl 
Resources of Natal (other than Coal) 486 
Havelock (Dr T H ) the Wave making Resistance of 
Ships 546 

Hnwail the Hula or Folk-drama of Dr N B Emerson 


Hawaii the Sugnr Industry in 17a 
Hawes (C H ) Crete the Forerunner of Greece 422 
Hawes (Harriet Boyd) Crete the Forerunner of Greece 432 
Haywfti^ (Miss I M ) Tweodsidc Alien Plants 44 
Health Rmrt of the Public Health Committee of the 
l.ondon Cfounty Council submitting the Report of the 
Medical OOicer of Health of the County for the Year 
1908 170 tho Health of thr* Nations 424 
Hcirt the Sounds of the, Prof John G McKcndrick 


FRS 38 

Heat Method of Evaluating thr Temperature of Super 
heated Vapour J B Fournier 89 Thermal Conductivity 
of Firc*olay at High Tomptratures J G Clement and 
W L Egy 300 Liboration of Helium from Minerals by 
the Action of Heat D Or«on Wood ao8 ProH>''les of 
Coherers M Tissot 348 M Bleln 348 MeasuK % 
of the Temperatures of tho Metallic Filaments of IV 
descent Electric Lamps Dr M v Pirani %oo \ 

Hedley (C ) the Submanno Slope of New South Wales 44V 
Hciser (V G ) Attempt to Extend the Cutaneous Reaction 
to Leproiv 257 . . « . 

Hclbronner (Andr6) Sterilisation of Large Quantities of 
Water by the Ultra-viotet Rays 339 
Helium in Air and Minerals Prof A Piutti 17a 
Heller (Mr ) Sable Antelope from the Shimba HiUs aan 
Hellmann (C ) Magnetische Kartographie in historwch 
kntischer Darstellung 123 , 1 

Hemiptera Catalogue of the (Heteroptera) with Biological 
and Anatomical References Lists of Food plants an I 
Parasite* G W KlrkaMy i<4 
Hemmy (AS) the Earth and Comets Tails, 459 
Henderson (Dr lohn) Etetrr^nics iSs 
Henderson (J ) Stratigraphlcel Geote«y of the Foothills tafi 
Hendereon (Suri^eon Major Geo ) Thoughtkse Destrtirtmn 
of Wild Flower* ^ , 

Henderson (Dr W D) an Account of the Alcvonanans 
collected by the Royal Indian Marine Survey Ship 
JnvesUgator in the Indien Ocean 4®! 



(XIV 


Jt$dfx 


tammy (J B N , F R S ), Death of 379 Obituanr HMoiy of the Homan Bodr Fraf HF-H WHder, alt 
'fodceif, 435 Hobart fH M). EhctrWtjr, 6 ' - * 

anri (Victor) Action of the Ultra-violet Raya on Micro- Hbhnel (Prof von) ‘Jowaneoe Fungi 096 
ergoniama and on different Celia, lao StmUaatlon of Kotbom (Dr) Satumtum Preaaufe of Water Va(wir at 
Larne Ouantitiea of Water by the Ultra-violet Raya 330 Temperaturea between aoo* C to ayfiP C , 409 ^ 

Henry (A ) Eltn Seadltnju lowing Me^elion Reauro 338 Hokfadi (Colonel Sir Thomaa K C M G ), the Oaten of 
Hoary (John R.)_ April 


Henry noan Ha) Apnl Meteor anowere leo 
Henilow (Rev Prof G ) BficUh Wild fiowert in their 
Neturel Colours and Form 154 Plant Dispersion ji 3 
Hensman (Miss R ) Ag^cultural Seeds and thdr Weed 
Impurities 179 

Herb^ (Edwara G ) Cutting Properties of Tool Steel 3a j 
• Herculis the System of Mr Harper aoi 
Heredity SelMertilisation and Loss of Vigour A B 
Bruce 7 Studies In the Experimental Anmysis of Sex 
GMffrey Smith 105 Applications of Correlation 
Methods to Poultry Problems Messrs Pearl and Surface» 
199 das Vererbung^>roblem im Llchte der Entwickluogs 
mcchantk betrachtet Prof E Godlewski 373 der 
Kampf urn Kernfragen der Entwicklungs- und Vererb- 
ungslchre Oscar Hertwig 416 Separate Inheritance of 


Quantlw and Quality In Cows Milk Prof J Wilson 
Mathemadcal Theory of Random Migration and 
/ FpidemU Distribution and Inhentanw* of Complex 
j Forms such as Stature on Mendel a Theory Dr J 
' Brownlee 479 

Hergesell (Prof ) Proposed Meteorological Observations 
during Progress through the Tail of Halley s Comet 330 
Hermes (Dr Otto) Death of 10a 

Heron (David) Influence of Defective Physique and Un 
favourable Home Environment on the Intelligence of 
School Children 388 

Heron Allen ^ ) Extraction of Several Colours from 
Purple Iris Flosren 466 

Herrick (Prof C Judson) Evolution of I telligence 114 
Herrod ( W ) Usefulness of the Bee in connection with 
Agriculture 199 

Hertwig (Osuu') die Kampf ura Kernfragen der Entwick 
lungs und Vererbungslehre 436 All^meine Biologie 
455 

Hersog (Th ) Vegetationsbilder Pflanxenfomiationen out 
Oit Bolivia 133 

Heuse (Dr ) Saturation Pressure of Water Vapour at 
Temperatures between 0° C and 50® C 409 
Hewitt (W ) the I iverpool Geologic Society 375 
Hewlett (Prof R T ) the Scientific Rimrts of the Local 
Government Board 33 , Immunity and Specific Therapy 
Dr W d Este Emery 306 Aids to Mtscrosct^ic 
Diagnosis (Bacterial and Parasitic Diseases) Copt E 
Blake Knox 367 Soured Milk Its Nature Preparation 
and Uses 159 

Heyl (Prof Paul R ) Conversion of the Fnergy of Carbon 
into Electrical Energy by Solution in Iron 304 
Heymons (R and H ) Collcmbola Neuroptera Hymen 
optera Rhynchota 43 1 

HlckUng {C ) Anatomy of Calatnosiackys btnncyana 
Schlmper 39 

Hicks (Prof C Dawes) Problem of Attention «8 


India 453 

Hole (R S )i a Manual of Botany for Indiait Forest 
StudratSi 347 

Holttschek (J ) Halley s Comet, 391 348 

Holland (Sir Thomas H KCIE FRS), Recent 
Additions to Ideas regarding the Internal Stnicture of 
the Earth Wilde Lecture at Manchester Literary and 
Philoiophical Society 39a 

Holland (Dr W J ) Prow Position and Pose of the 
Limbs of Diplodo^s and other Sauropod DtnosauH 381 

Holt (F W L ) the ChiiftsBrold Fishes of the Atlantic 
Slope off the West Coast of Ireland, 105 

Homans (Dr ), Results of Removal of the Hypofdiytit 
Cerebri 

Homfray (Ida P ) Absorption of Gates by Charcoal 418 

Hooper (iJr D ) Curious Manna-llke Incrustation of Wax 
on Twigs and Leaves of Elaeodendron gUucum 346 
Composition of Indian Rice, 347 

Hoover (T J ) Standard Series of Screens for Laboratory 
lesting 4x7 

Hopkinson (Prof B ) Measurement of Shaft Hone-power 
by Torsion meters no Radiation in a Gvnous 
Explosion, 477 

Hopkinson (John) British Fresh water Rhlsopoda and 
Helioxoa 39a 

Horand (R ) Action of the Ultra violet Rays on Trypano- 
somes 90 310 

Horder (Dr ) Relative Efficacy of the Various Anti meningo- 
coccus Sera 33 

Hort (£ C ) Autotoxiemla and Infection 547 

Horticulture Eleventh Report of the Woburn Experimental 
Fruit Farm by the Duke of Bedford KG FRS and 
Spencer U Pickering FRS 13 Chemical Retatlon- 
ships of the Copper runglcider Duke of Bedford K G 
h R S and S^ncer U Pickering FRS 13 Fruit 
ranching in British Columbia J T Bealby a 13 the 
International Horticultural Congresa 47a 

u \ I nr*-* 


Hosten (Rev H ) Who Planned the Taj ? 450 
Hough (Mr ) the Cape Observatory, 501 
Houllevigue (L) Dimensions of the Material Elements 


Schlmper ^9 

Hicks (Prof C Dawes) Problem of Attention «8 
Hicks (Rupert) Cardboard Model showing the Relative 
Positions of Halley s Comet the Sun and the Earth 
during Present Apparition 330 
Hickson (Prof S J ) New Octoradiats C^ral 329 
Highlands Problems of the South-western Prof J W 
Gregorv FRS at Glasgow Geological Society 17 1 
Highways and Byways in Bucki^hamshire Clement 
Shorter 426 

Hill (C A.) the Mitchelstown Caves County Tipperary, 14 
Hill (M 0 ) a Rare Crustacean 37 
Hillebrand, (Dr W F ) Chemical and Physical Properties 
of KMnite Montnwdite Terllngualte Eglestonlte 
( alomel and Native Mercury soo 
Hinlu (Arthur R ) Solar Parallax deduced from Micro- 
metric Obs( rvBtlons of Pros In 1900 and 1901 399 
Hlorth (Erling) Elk and Ptarmigan Shooting In Norway 
198 

Hirayama (K ) Halley s Comet In Japanese Records, jm 
Hlspar Glacier, the, i its Tributaries and Mountdns 
Fanny BuUock Workman li Prominent Features of its 
Structure William Hunter Workman Prof 1 G 
BonrAfy FRS 3aa 


pmjected by the Kathodes In Vacuum Tubes, 389 
Formation of Kathodlc Deposits 548 
Houston (Dr E J ) the Wonder Book of Magnetism 34 
the Wonder Book of Light 34 
How (F D ) Oxford 396 
Howard (Mr ) Wheat in India 35a 
Howard (Dr L O) Parasites Reared from the Gipsy 
Moth, 414 

Howell (Prof W H ) Chemical Regulation of the Pro- 
cesses of the Body 116 

Hewlett (F M) Indian Insect Life a Manual of the 
Insects of the Plains (Tropical India) 481 
Huggins (Sir William KCB,OM FRS) DMth and 
ObituaiT Notice of 34a 

Hughes (A LI ) Mobilities of the Ions produced in Air by 
Ultra violet I ight 4^ 

Hughes (Georg^ impounding and Superheating In 
Horwjch Locomotives 139 

Hughes (Prof T McKenny, FRS) Pwdre Ser 49s 
Hu^et (Dr J ) Les Sofs chea les Abadhltes," 345 
Hula the, or Folk-drama of Hawaii Dr N B Emerson, 
»93 

Hull (Prof Edward FRS) Reminiscences of a* Strenuous 
Life 395 

Human B^y History of the Prof H H Wilder 314 
Hunt (Arthur R ) Pneumatolysls 2 ^ 

Hutchinson (Sir Jonathan, P R S ) the Etiology of Leprosy, 

. 


Hunt (Arthur R ) Pneumatolysls 3^ 

Hutchinson (Sir Jonathan, P R S ) the Etiology of Leprosy, 
ai9 

HydrobEological Investigations James Tohnstone 44 
Hydrodynamics Application of the Hydroaynamlcal 
Theo^ of Seiches to the Lake of Garda, Dr Francesco 
Verceui 16S Eddy Formation-^ Correction £ H 
Harperj 397 G H B , 398 

Hydrograi^y Tidal Observations in the English (Sianiie] 


Indtx 


ud North heoi* 150 Topo^phy ond Hydrogr^y of 
m IfiUuid Drdnage Aroa of th« Sudan and Sahara 
ih Marquardtan aw Thermic lUglon of the Algerian 
Coaatf ] P Bounmol 360 Oceanographical Inveatl 
gatkma in the Atlantic and Mediterranean, 41a , the 
Submarine Slope of New South Walee, C Hedley 449 
Tidal Obeervations on the Pacific Coait Dr W mU 
Dawaon, ato Hydrographic Surveying, Commander 
Stuart V S C Memum 4Sa 

[ydrology Water Supply for Liverpool 103 Movements 
of Subeoil Watera in hgypt H T Ferrar 106 Bournes 
or Intermittent Springs Baldwin Latham aoa 
lygiene Food Inspection Hugh A Macewen 153 the 
Hygiene of School Life Dr Ralph H Crowley, 183 
tha Building and Care of the Body, Columbus N 
Millard 396 the Health T>f the Nations, 434 
lygrometer, Anomalous KWitfg of the Hi^ Richard 
son 349 J A 378 Rev J Mwland 331 
Ipidnian (Francis) Premier Congrte internationBl du 
rroid Paris, Octobre 5-12 1908 538 


ce in Seas and Oceans, Reports on, 47a 
chthyology bar bones of rishes Coi C E Sh^herd 
76 the Chltnasroid Fishes of the Atlantic Slope off the 
West Coast of Ireland E W L Holt and L W 
Byrne, 105 , the Skeletal Anatomy of the Fish Chlamy 
doselachus angutneus Gar T Goodey, 147 
deahem, Scientific, or Matter and Force and Their Rela 
don to Life and Consdoutness, W Kingsland, 346 
dentification Numeralised Proves for Clasiification and 
Recognition Sir Francis- Gallon F R-S , 137 
drac (P ) Spectrum of the Comet tpioa 119 140 

Observations of Halley s Comet 386 
gnatowslcy (Dr W v ) die V^toranalysls und ihre 
Anwendung m der theoretischen Physik 364 
lUnois and Wisconsin Birds of C B Cory 373 
mmunity and Specific Therapy Dr W d bsfie Emery 
Prof R T Hewlett 306 

noome-taie Proposed Sdendfic Assessment of W SchooL 

MP^Tnlms to Social Status in ^ Natural Sclenoe in 
Bengal, 173 the Fauna of Britldi India including 
and Burma Dermaptera (Earwigs) Dr Malcolm 
Earwigs of India Dr Mal^ltn Burr 339 
Devel^Nkupt of Lniverslty (and Other) Education In 
India H^SIK Orange C 1 E a8i , Report on the 
Progress of Agi^ulturc In India for 1907-9 352 the 
Cochin Inbes amb^astes L K Anantha Krishna Iyer 


400 Recent Prognii in Indian Forest Technology 
IVof W R Fishe/ 438 Indian Palasontology 445 
the Gates of India Colohel Sir Thomas Hoidicn 


K C M G 453 Indian Insect Life, a Manual of the 
Insects of yie Plains (Tropical India), H Maxwell 
Lefroy and F M Howlett 481 an Account of the 
Alcyonanans collected by the Roval Indian Marine 
Survey Ship Investigator in the Indian Ocean Prof J 
Arthur 1 hompton J J Simpson and Dr W D 
Henderson 483 

ndustrial Development Scientific Knowledge and Pnn 
cipal £ H Gnfliths F R S aoi 

ndustrial England in the Middle of the Eighteenth 
Centurv Sir Henry Trueman Wood at RomI Sociiiy tf 
Arts 304 

ndustrial Research, the Organisation of, W R Whitney 

ndustrial Work and Educational Development 509 

fliguex (Dr F ) Observations of Halley s Comet 384 

Dfies (R T A ) Observations of Southern Double Stars 

W9 Halley s Comet 359 334 Observations of Hallev s 
mmet 38is Colour of Comet 19 roe during its Peri 
ndlion Passage 334 Observations of Southern Nebulae 
140 the Earth and Comets* Tails 439 

Tnou>e (KatsuH) Solubility of Ordinary Phosphorus In 
Carbon Bisulphide 319 

Insects, Experiments on the Generation of Francesco 
Red] 313 

Institution of Civil Engineers James Forrest " Lecture 
at Recent Developments in Telegraphy and Telephony 
Sir John Gav^ C B 54a 

Institution of filsctrlcal Engineers tha Work 6f Lord 


Kelvin in Telegraphy and Navigation Prof J A E 
C B b R h at 33 a New Telephone Relay an 
Applications S G Brown at 33a 
Institution of Mechanical Engineers, Ninth Report to 
Alloys Research Committee of the the Properties 
some Alloys of Cupper Aluminium and Manganese \ 
Waiter Rosenhain and F C A H Lantsberry 14 
an Account of a Visit to the Power Plant of the Ontai 
Power Co at Niagara balls C W Jordan 173 
Institution of Mining and Metallurgy 147 328 447 
Institution of Naval ArLhitects no 
Insulating Materials the Electrification of Walter Jamie 
son 189 

International A§ro and Motor Boat Exhibition the 79 
International Association of Academies, the Prof Arthur 
Schuster F R S 370 

International Botanic Congress at Bruisels the, 534 
International Congress on 1 ropical Agriculture and 

Colonial Development 444 

International Congrtsses on Ornithology and Tropical 
Agriculture a6o 

International Horticultural Congress the 473 
Interpolationsrcchnung Prof 1 N Thiele 364 
Invertebrates Papers on American 334 
Ionisation the Meaning of A h 6 N R C , ftdl 

W Deane Butcher 120 T 

Ireland Journal of the Department of Agriculture and 
fechnical Instruction for 3x3 
Iron and Steel Institute the 325 

Irrigation Ooze and Rev Hilderic Friend 437 489 . 

Irving (Rev Dr A ) Observations of Halley s Come 4 « 

Itaha I \enti in Dott Filippo Fredia 432 . 

Iialv and Sicily, the Stone and Bronze Ages in, T EfilI 
Peet xaa ’ 

Ives (HE) Proper Source of Light to Combine with the 
Mercury Arc to produce the Best Imitation of Average 
Daylight 78 

Iyer (L K Anantha Krishna) the Cochin Tribes and 
Castes 400 


Jabom (A ) Persistent Radio activity of the Organism 
resulting from the Intravenous Injection of an Insoluble 
Salt of Radium lao 

Jahnke (Prof Eugen) Funktiontafeln mit Formeln und 
Kurven 364 

Jamieson (Walter) the Electrification of Insulating 
Materials 189 

Japanese Records Halle\ a Comet in K Hlrayama 140 

Japanese Vegetation Atlas of 338 

J^gou (Paul) ’Very Sensitive I lectrolytic Detector Working 
without an Auxiliary Electromotive Force 419 

Jentink (Dr FA) New Bat from Java 17 

Jewellery Simple a Practical Handbook dealing with 
Certain Elementary Methods of Design and Construe 
tion Written for the Use of Craftsmen Designers 
Students and Teachers R LI B Rathbone 187 


i ohn (Dr W von) Native Tantalum 398 
ohns (Rev C A ) Flowers of the Field 134 
Johnson (Prof D S ) Suppression and Extension of Spore 
formation m Pifirr betel 505 

Johnson (Prof I ) Agricultural Seeds and their Weed 
Impurities *79 

Johnston (Sir HH GCMG KCB)the Basutos 
the Mountaineers and their Country Sir Godfrey Lagden 
K C M G 190 Zambrzia a General Description of the 
Valley of the Zombezi River from Its Delta to the River 
Aroangwa with its History Apiculture Flora Fauna 
and Ethnograph) R C F Maugham 376 the 

Mammals of ^mallland R E Drake-Brockman 391 
Camera Adventures in the African Wilds being an 
Account of a Four Months Expedition In British East 
Afnca for the Purpose of securing Photographs from 
I ife of the Game A Radctyffe Dugmore, 430 in the 
Torrid Sudan, H Lincoln Tangre, 491 
Johnstone Janies) HydroWoloJcal Tnvestlgationt 44 
Sewage Pollution of Shell-fish 77 Cleansing of Mu««el« 
from Sewage Pollution 105 Measurements of Plaice 
103 Syllabus of the I^etsons on Marino Biology fv 
Fishermen given at the Marine Laboratory Plel 


VI 


Jndtx 




rrow-in Furii«n bf the Lancashire and Western Sea 
neriea Joint Cominittae 115 

ly (A C ) Magnetic Balance of MM Curie and C 
heneveau, 359 

ickbecre (M } the New Canals on Mars» 468 
nee (Dr A Clement) Llementary Mechanics of Solids 
and hluidsi 341 

ones (Rev F A ) the Dates of Genedsi S44 
ones (Prof H C ) Absorption Spectra of Solutkiiis 505 
Jordan (Dr AC) Observations of Halley s Comet, 321 
Jordan (C W ) an Account of a Visit to the Power Plant 
of the Ontario Power Co at Niagara balls Address at 
Institution of Mechanical Engineers 173 
Joyce (1 M) Curious Wooden Engraved Blocks Used by 
the Bushongo of the Belgian Congo, 531 
Judd (Prof John W , C B, F R S ) Obituary Notice of 
Prof Alexander Agassis For Mem R S 1^ 

Jude (Dr R H ) Matriculation Magnetism and Electricity 
4^5 

Jupiter Accelerated \clociW of Jupiter s Red Spot Hollow 
Scrlven Bolton 70 the Lacings between Jupiter s Belts 
Prof Lowell 501 


[ilenberg (Prof Louis) the Study of Solutions 113 
jmpf um Kernfragen der Lntwicklungs und Vererbungs 
flehre die Oscar Hertwig, 43O 

mpp (Prof Gisbert) Electricity H M Hobart 65 
El^trotechnics Dr John Henderson 185 Practical 
Testing of Electrical Machines L Oulcon and N J 
I Wilson 185 

karakoram Exploraxione net monte del S A R Luigi 
f Amedoo di Savoja duca degli Abruazt Lieut*Colonel 
/ H H ( 3 k)dwin Austen E R ^ , 469 
Kashmir Territory Explorations in the Glacier Tributaries 
of the Sh»ok River, Lieut -Cokmel H H (/odwm 
Austen F K S 81 ^ 


Keane (Dr C A) Chemistry and Pbarmaco-therapcuucs 
Lecture at Society of Chemical Industry 508 
Keithack (L ) Phvllopoda 421 Copepo^ Ostracoda 
Malacostraca 421 

Keith (Dr A ) the Gibraltar Skull 88 
Kellogg (Prof J L) Shell fish Industries, 362 
Kelso^r J £ H ) Wbeat-«ating Propensity of Starlings 
263 

Kelvin (Lord) the Work of, in Telegraphy and Navigation 
ProL J A Ewing C B F R S at Institution of Elcc 
trical Engineers 23 

Kelvin (WiTiUun Thomson Baron of Largs) the Life of 
Silvonus P Thompson Prof A Gray b R S 6x 
Kennelley (Prof A E ) Wireless Tel^raphy and Wireless 
Telephony 274 

Kerillis (M de) Aurora Borealis 4x9 

Kew and Eskdale Muir Observatones and the Meteoro- 
logical Office S09 

Klnch (Mr ) Nitrogen-content of Sawdust 199 

King (the) the Death of the Editor 30 x 

RJn'^ (the) and the Royal Society 464 and the Universities 


529 

King (L W ) Explorations in Turkestan Expedition of 
1904 Prehistoric Civilisations of Anau 147 
KingsU nd (W ) Scientific Idealism or Matter and Force and 
tiwir Relation to Life and Coniciouaness 246 
Kirk (F M ) Questions on Herbertson s Senior Gco- 
grapny 426 

Klrkakly (G W ) Catalogue of the Hemiptera (Heterop- 
term) with Biological and Anatomical References Lists 
of Food-plants and Parasites, 154 
Khiraldy (W G ) Steel Testing 406 
Kirkpatrick (R ), a Sponge wlA a Sllkeous and Calcareous 
Skeleton 33S 

Kites the Subilltv and Efficiency of F P Fergueaoh 310 
W H Unas, F R S 310 

Rlapdlek 4 &) Ephemerida Pleooptera, L^doptera 421 
Klete (Pr^ G) Modifications produced In Flowers of 
Sempervlvum exposed to Spscial Cuhurml Conditions 138 
Altefatloot of mt Development and Forms of Plants as a 
Result^ of Environment, Croonian l^Bcture at Royal 

Ionisation of Various Gsses by the 
JB Rays of Actinium, 88 the Total Ionisation produced 


in Different Gases by the Katbodoil^, 269 r h 
ence in the Photoelectric Effect caused by liufident ah4 
Divergent Light, 339 Direction of Motkm of an EkdOron 
Ejected from an Atom by Ultraviolet Light, 446 
KleUe (Pf^ Dr F ) Bbiicbt die Tatlglm dar tor 
Erfonichung der S^iafkrankbeit Im Jahre 1906^, each 
Ostafrika entsandten Kenunlsston 879 
Klimatologie Handbuch der Prof Julius Hann, 457 
KUng (Andr 4 ) New Method of Estimating pextro-tartario 
Acid 90 

Knowledge Practice and Dr Jolgi Aitken F R S , 70 
Knowles (Miss M C ) Leucofum aikUvum the Somaoer 
Snow ftake 513 v 

Knowlton (Dr F H ) the Hell Creek and Ceratops Beds 
of Montana 43 

Knox (Capt E Blake), Atdb to Microscopic Diagnosis 
(Bacterial and ParasItlc^DisAoses) 367 
Knuth (Dr R ) Formation of Hybrids In the Genub 
Pelarg^ium 347 

Kobold (Dr ) Comet 19100 79 108 383 
Koch (Dr R ) Bericht fiber die TiUigkoit der xur 
Erforschung der Schlafkrankheit im Jahre 1906^ nach 
Ostafrika entsandten Kommisslon 279 
Koch (Prof Robert For Mem R S ) Death and Obituary 
Notice of 402 

Koch*s Discovery of the Method of Plate-culture of Micro- 
organisms Prm C S Sherrington F R S 45S 
Koenike (F ) Aranem, Acarina, and Tardigrada 421 ** 

Kohlbrausch (F ) Lehrbuch der praktischen Physik 216 
Kdlbl (F ) Hellotropic Sensibility of Woody Plants 397 
Ronkoly (Herr) Comet 19x00 to8 
Korea Journeys through Prof «B Kotfi 490 
Kotff (Prof B ) Journeys throi^ Korea 400 
Krause (Prof W ) Death and Obituary Notice of 15 
Krebs (Dr W ) Occultation of Mars by the Moon on 
April 13 383 

Kuhlgatx (Th ) Odlcmbola Neuroptera Hymenoptera 
Rhynchota 421 

Kilhn (Dr Julius) D^ath of 327, Obituary Notice of 256 


Laboratories the Davy Faradav Laboratory, Edwin Edser 
40 the National Physical Laboratory In 1909 109 
I^borde (A ) Quantitative Measurements ot the Radium 
Emanation 449 

I^gden (Sir Godfrey K (i M G ) the Basutos the Moun 
tainor^rs and their Country 190 
I^gnffoul (M ) the Serotherapy of Typhoid Fever 130 
l^llemand (Charles) Tides m the Earvt s Crust 78 
Lamb (Major) Rabies 10s 

Lampland (Mr ) Observations of Halley s Comet 380 
Ljimplugh (G W F R S ), Man as an Instrument df 
Research ^7 

Lanchester (F W ) Abrodynamik 132 
Landolt (Dr H ) Death of 74 Obituary Notice of. Dr 
Alex McKenzie 194 

Landwehr (Herr) Maximum of Mira 190Q, 320 
I ane (H H ) Breeding and Placentation of the Nihe- 
banM ArmadiHo 43 

I^ngclaan (Door Prof J W ) Voordrachten over den 
Bouw van het centrale Zenuwstelsel een Voorberelding 
tot de Kliniek drr Zcnuwnekton 308 
Langle> s Contributions to Abronautics Dr Alexander 
Graham Bell 263 

I^nlcester (Sir E Ray KCB, FRS), the Colour of 
Water, 68 

Lannelongue (M ), Supplementary Function of the Fo6t In 
the Yefiow Race 89 

LanUberry (F C A H ) Ninth Report to tKe AUovs 
Retearcn Committee of the Institution of Me^anical 
Engineers the Properties of some Alloys of Copper 
Aluminium and Manganese 140 ' 

Larmor (Sir Joseph) D^amlcs of Molecular Dlffmslon 478 
Lassieur (A.) Study of By-products from Cocoa-nut Oil 3^ 
Latham (Baldwin) Bournes, or Intermittent Springs 203 
Lattm (R T ) Effect of Small Traces of Moisture on tfto 
Vefedties of Ions generated by ROntgen Rays In Air 477 
Lauder (Dr) MlDc Reeo^ m thtt Dairy Herd at m 
Rossl^lee Asylum 167 

Laue (Dr M ) 1 *hern)dynamic RevebslblHty as to 

Diffraction of Light tiirooi^^a CHuting, tm 




Indtx 


xxi^ 


(L.) CwtidiA P(otopl«mlc EncloMurei of tbo 
Normal mpatic Coll of the HeUait 330 
IdtorW (jPrincij>al)i Electromotive Force of CeUe with e 
'^Sliigle Sell mod Two Solventi 148 
Lmmeh 4 AHwrt B ), Food Intpectlon mod Anmlyils, 3 
)E;wftch<C}r Observetioof of Hmlley'e Comet, a;;, 331, 348, 

3«4, 4to, 471 

(J \Vmitcr}, the FertilUin^ Influectce of Sunlight 


Oheenretiona of HgUey • Comet 410 
Leooq Colloidmt SQ||ition of Pure MetmUic Arsenic 
119 Toxic Power of Jdetmiloidml Arsenic aio 
Ledingham (Ur ), Occuirence of Cmrrier ' Cates in 
Enteric Fever, am 

Lee (O ) ) Stars with Variable Radial Velocities 383 
Leeward Islands, the Birds dt the, Caribbean Sea C 
Cory, 373 • • 

Lagat (C £) a Trek from Pletersburg across the Zout 
paosMg Kam in the Transvaal, 198 
Legendre (A ¥) the Loloa of the Klen Tcfa ang Valley 


B 


tXfa 


eldc (R A.) Variation of Gravity 240 
l ^a mpfa r t (R. G K.), Line Squalls and Asaxiated Pheno- 
mena 

l^epldoptera Phalienm of the British Museum Catalogue of 
the Sir George F Hanxmn Bait , 375 
ianrow, the hSology of Ur J Ashtmiton Thompson 172 
air Jonathan Hutchinson F R S , S19 the Writer of the 
Article, 319 

Lesnd (E ) Presence of Virulent jGeroia In the Atmosphere 
of Ucopital Wards 209 
Ltssepa (Jacques de). Fit^t on May si 379 
Lavander (Dr K liL) Food and Paraaites of Fishes in the 
Gulf of Finland, 166 
Levy (Miss) Cocnetary Orbits, 320 

Lewin (Joseph) Mona s Record of the Earth's Changes, 
155 

Library Work New Development in J Y W MacAlister 


L^ltck 


on Southern Roads lickncr Edwordes 367 

Light a Difference in the Photoelectric Effect caused by 
Incident and Divergent, Otto Stuhlmann jun 311 Dr 
R D Kleemao 339 

Light, the Wonder Mok of Dr E J Houston 34 
Lighting Proper Source of Light to combine with the 
Mercury Arc to produce the Best Imitation of Average 
Daylight H E Ives 78 Rare Earths and Incandescent 
Ughting Capt Nioolardot, 438 
UlUe (D G ) Obeervations on the Anatomy and General 
Biomy of tome Members of the Larger Cetacea 447 
Limb (C ) Observations of Halley ■ CSmti 4x0 Observe 
tions or the Magnetic Variometers of the Observatory of 
Fourvl^e at Lrons during the Night, Mav 18-19 4^9 
Uodtman (Einar) Iron-ore Deposits of Vancouver and 
Texada Islands, British Columbia, 499 
jUnn^an Society ao 89 mS a98, jj, 478 
Linnean Society, New South Wales 449 
Linseed OU and other Seed Oils, Prof W D Ennis 482 
Lippmann (G ) Brake for the Balance In the Form of a 
Phnnb-Une, 513 

LUnild, the ronnatlon of Large Drops of Chas R 
Darling 37 

LiverpooT Geologlcat Society the W Hewitt, 375 
Uversidge (Prof A , F R.S ), the Royal Society of New 
South walaa, 

Local Government Board the Scientific Reports of the 
Prof R. T HewlMt, ss 
local Sclentiik Socie^ Work of a 144 
Lodeyer (Or W J S ) the Total Bclipse May 9 

10X0 3x1 the lota! Solar Eclipse of May 9, 19x0, Frank 
K McCUtxu 340» 494 

Locomotive BngmeerlM a Manual of pif F Pettigrew, 67 
' " iffflrOUver FRS) Survival of Man, 31 

of Nature, a Syotheeis of Thought, Arthur Silva 

Uttif Changes in Form and PoelHon of the 

ChepoxacoflEorM 288 

Lvm^O)TaJatn fttr numerisches Redmer mh Maedilnen, 

ss6 

Lqtdet (X.)r Cihnotofogy of 1909 at recorded at the Juvisy 
Obeervatory, 130 


London the London to Maneheeter Flight Prof G 
Bryan, F R b 278 the Geology of the London L 
tnct 11 B Woodward F R b 413 ' 

London County Council Report of tM ^blic Health Cot 
mittee of the, Submitting die Report of the Medici 
Offker of Health uf the Coun^ for the Year 1908 170 
Loney (S L) an Llementary Treatlae on the Oynamici 
of a Pardcie and of Rigid Bodiee, 241 
l^ongman (C J ) Descriptive Notes for Teachers for Use 
With Longmans Natural Hutory Wall Picturee Notei 
on Flowers 187 

Longmans Wall Pictures Flowers Butterfflee and Mutha 
Archibald Ihorburn 187 

Lonsdale U J )r Neutral Doublets at Atmospheric Pressure 
ai8 

Lord (J P ) Radium 435 

Lofthet Grotto the Reindeer from the Dr Henry O 
Forbes, 13c 

Lotsy ( 1 ^ J P) Vortrugo ilber botanische Btammei 
gescbichte gehalten an dor Keichtuniversitdt lu Leiden 
x8x 

Louguinine (W ) Heat of Fixation of some Ethylenic 
Compounds 419 

Louis (Prof Henry) Canada Department of Mines, a 
Descriptive Sketch of the Geology and Eoonmlc 
Mlnerab of Canada G A Young abi , the Coal Fields 
of Manitoba Saskatchewan, Alberta and Eastern 
British Cuiumbia D B Dowlli^ 261 the Whitehom 
Copper Belt Yukon Territory K G McConnell 261^ 
Report on the Iron Ore Deposits along the Ottaww 
(Quebec Side) and Gattineau Rivers Frltx Cirkel 261 V 
Lowell (Prof Percival) New Canals on the Planet Mars, 
20 the Formation of Saturn s Ring System 291 New 
Method of Planetary Photograpl^ smplDyed at the 
Lowell Observatory at Flagstaff Arisona, sm Lowell 
Observatory Photographs ^ the Planets Discourse at 
Royal Institution 473 the Lacings between Jupiter s 
Belts 501 

Lbwenhardt (Prof E ) Leitfaden der Biologic fUr die 
Oberklasson hdherer Lehranatalten 458 
Lownds (Dr L) a First Book of Phmes, 485 
Lowry (Dr T M } Liquid Water a fernary Mixture 292 
Lubixnenko (V ) Action of Light on the Expansion of Bu^ 
of Woody Plants 77 Geotropism of tome Luffs Fruits, 
198 

Lubricating Action of Air in the Friction of Solids F 
Chorron 239 

l^he (M ) Paraaitische Plattwurmer Trematodcs 421 
Luixec (M } Furttun- Observations of Hailey s Comet 470 
Lull (Dr R S ) Nature and Arrangement of the Bony 
Arfnour of the Dinosaur Stegosaurus 137 
Luke (W J ) Experiments on Wake and Thrust Deduc 
tion, xto 

I usby (S G ), Experimenta on Ionisation in Dried Air 
179 

Lvoopodium Spores Prof John Zelony and L W 
McKeehan 12b 

Lyde (Prof L« W ) Man in Many Lands being an 
Introduction to the Study of Geographic Control 426 
Lydekker (R F R S ) the Gazelle of Selttan 201 a 
Wapiti and a Muntjac 547 
Lyon (Dr D E ) How to Keep Bees for Profit 519 
Lyon (Prof T Lyttleton) the Principles of Soil Manage 
ment 273 

Ivons (Capt H G) Climatic Influences in Egypt and 
the Sudan 147 

I yons (W J ) Distribution of Mean Annual Rainfall over 
the Counties of Dublin Wicklow, lUldare and Meath 
119 

MacAlister (J Y W) New Development in Library 
w^fk, 489 

McCletn (Frank) the Total Solar Ecttpse of May 8 1910 
249 the Total Solar Eclipse of May 9 1910 340 
McClung (Dr R K ) Conduction of Electricity through 
Gases and Radio-activity 334 
MfiConneU (R G) the Whitehorse Copper Belt Yukon 
Territory 361 

M David (J W ) Equilibrium in the Ternary System 
Water Potassium Carbonate Potassium Frhyl Di 
prapytmalonate 478 


VKVIII 


Inekx 


r JtmtiaPWg 



, "I 

Jmfy iQio J 


Index 


XXIX 


mental Method o) * Inveattgatlng certain Syatema of 
Stfaaa G H GuQiver 303 Sncuthionlan Mathematical 
fabiea Hyperbolic FunctKonf G F Becker and C E 
van Oratra^, 3 {6, Tafeln fUr numeriacbea Rechnen mit 
Maachineii» O Lohce, aib Mathematical Tablea 
R W M Gibbe and G £ Kichardt 338 binfUhrung 
in die Vektoranalyttti mit Anwendungen auf die mathe- 
madkhe Phyttk Prof Richard Oanc 384, die Vektor 
analyalt und ihre Anwendung in der theoretiichen Phyaifc 
Dr w V Ignatoweky 364 Vorleiungen zur EinfUhrung 
in die Mcchanik raumerf&llender Massen, Prof Alexander 
Brill 364 Funktloitentafeln mit hormcln \ind Kurven 
Prof Eu|^n Jahnke and hntz Emde 364 die Zentrifugal 
krafti Prof Friedrich Poeke 364 InterMlatlonirechnungi 
Prof T Thiele 364! tht Magic Square of Sixteen 
Cells a New and Completely General Formula Ernest 
Bergholt 368 Practical Curve Tracing with Chapters 
on Differentiation and Integration, R lioward Duncan 
433 Report on the Various Notations of Vector Analysis 
with a View to Unification, Profs C Burali Forti and 
R Marcolongo ^7 the Fourth Dimension Simply 
Eiqilained 457 Curve Tracing and Curve Analysis, 
A P Trotter 461 Mathematical Theory of Random 
Migration and Fpidemic Distribution and Inheritance of 
Complex Forms such as Stature on Mendel s Theory 
Dr J Brownlee Death of Prof Louis Raffy 49b 
Methodologiaches und Phitosophisches zur Elemental 
mathematik Dr G Mannoury, 518 , Death of Dr 
Julius Weingarten 530 

Mathews (K H ) Certain Sacred Stones used m Burial 
and other Rites by the Aborigines of Australia, 387 
Matittfe let Etats physiques de la, Pj'of Ch Idauram 366 
Matschie (Dr P ) New Species of Flying-fox from the 
Island of Pemba, 17 Mammalia Aves ReptUla 
Amphibia Pisces 43 1 

Matter Spirit and the Cosmos H Stanley Redgrove 68 
Mattingley (AH E ), Breeding-habits of Australian 
Cuckoos 3ba 

Maugham (R C F ) Zambetia a General Description of 
the Valley of the Zambezi River from lU Delta to the 
River Aroangwa with its History, Agriculture Flora 
Fauna, and Ethnography, 376 
Maurain (Prof Ch ), les r tats physiques dc la Matlire 366 
Mauretlc (Laurent) Discovery of a Burial Cave, probably 
Neolithic at MontouUers 514 
Maxwell Lefroy (H ) Indian Insect Life, a Manual of the 
Insects of the Plains (Tropical India), 481 
May (Herr) Maximum of Mira 1909 330 
Mayet (Lucten) Discovery of a Burial Cave probably 
Neolithic at Montouliors 314 
Mechanics Elementary Mechanics of Solids and Fluids 
Dr A Clement Jones and C H Blomfield Prof G H 
Bryan, F R S 341 Initiation & la Mdcanique Ch Ed 
Guillaume Prof G H Bryan F R S , 341 die 
Mechanik elne Einfuhrung mit eincm metaphysischcn 
Nochwort Dr Ludwig Tesnr Prof G H Bryan 
F R S , 341 Voricsungjm iiber technische Mechanik 
Prof Dr August FdppI Prof G H Bryan F R S 341 
Royal Socie^ of London Catalogue of Scientific Papers 
1800*1900 361 

Medicine Beit s Medical Research Scholarships awards 
16 the Scientific Reports of the Local Government 
Board Prof R T Hewlett as Bacteria of ^wer Air 
Dr Andrewes 33 Relative Efficacy of the various Anti 
meningococcus Sera Drs Gordon and Horder 33 
Mastitis In Cows Or Sav^e 33 Presence of Para 
typhoid Bocillt in Man Dr Savage az Toxic Products 
Of Streptococci Dr Sidney MarSn, 32 Occurrence of 
Carrier ' Cases in Enteric Fever Dr Theodore 
Thomson and Dr Ledingham 32 Prevalence and 
Sources of Tubercle Bacilli in Cows’ Milk Prof Dcl^ 
ne, sa , Effect of the Storage of Glycerinated Vaccine 
yroph at TemTOratures below Frc^ng Point Dr 
Btaxall and Mr Fremlin 33 International Expedition to 
the Peak of Tenerlffe for Investigating Effect of High 
Altitudes and Sunshine on Medical and Biological 
cesses 74 Australasian Medical Congress, 337 the L*ast 
Days qf Charles 11 , Dr Raymond Crawford 361 
Decomposition of Chlorofo^ In the Organism Maurice 
Nicloux, 389 Death and Obituary Notice of Dr Eliza 
8^ Blacken 435 


Mtiditerruncon Oceanographical Investigations in 
Atlantic and 413 

Medium of Celestial Space the, 336 
Meiscnhelmcr p’rof Johannes) Experimentelle Studicn tu 
Soma und GeschlcUits-Differenzieruag^ 335 
Melandra, Excavations at looihlU and, 325 
Meldola (Prof ), Specimen of tho Common Shark 
CucuUta umbraitca wjtli one of the Pollinia of O 
maculata attached 229 

Mellanby ^Prof A L ) Experimental Steam Engine, 319 
Mennell (F P ) the Miners Guide 309 an introduction to 
Petrology 305 

Mennorct (M ) Movements of a Liquid in a Tube, 390 
Menzits (A W C ) Method for Determining Boiling 
Points under Constant Condiitons 479 
Mercolh (Prof G ) Report on the Messina Eartliquakc 44 
Merconton (Paul) Stability of Magnetisation of Laki 
Pottery, 513 

Mercer (J ) Sturm I louvillt Series of Normal Functions m 
the Theory of lntef,ral 1 quatioos, 58 
Mercury a Brush for ( ulltcting George Winchester 461 
Mertzyng (Prof ) Indici 9 of Refraction of Liquids {or 
Llecprii- Waves of small Wave-length 500 
Merlin fA A C Eliot) Measurement of the Diameter of 
the Flagella of the Cholera Bacillus prepared by Loffler s 
Method 179 

Mt^rnll (G P ) Cornel 19100 79 a Stotiy MeittuHe, 167 
Messina Earthquake and its Predecessors the 3^3 
Messum (Commander Stuirt V S C ) Hydrographic Sur 
veying 483 * 

Metallurgy Annual Report of Institution of Mining and 
Metallurgy lot Brittleness of Mild Steel due to 
Nitrogen, C L Stromeyer 110 Chrome steel Magnets 
Prof W Broiyn 119 InHuencc of Changes of Internal 
Structure on the Pti)sicat Properties of Copper Hermann 
Gewceke, 139 Ninlh Report to the Alloys Research 
Committee of the Institution of Mechanical Engineers 
the Properties of some Alloys of Copper Aluminium, and 
Manganese Dr Walter Kosenham and F C A H 
Lantaberry, 140 New Principle of Depositing Metals U 
Schoop 399 the Iron and Steel Institute 333 Cutting 
Properties of Tool Steel Edward C Herbert, 335 
Uniform Nomrmlature of Iron and Steel Prof J O 
Arnold 336 K Of. cut 1n\c>tigations on Case-hardening 
Sydney A Grayson 33O Possibiiitv of Non axial Loading 
occurring in 1 p‘*t pieces held m the listing Machine on 
Spherical Seats CAM Smith 326 Origin of Lateritc 
J M Campbell 328 Native Iron Sinolting In Haute 
Guinde, J M Campbell 3 8 I ight Allots Dr Waller 
Rosenhain 461 Infectious DiscaM.9 of Metals Prof E 
Cohen 4(17 

Metalography (Printing from MetaU) Charles Harrap 33ft 
Metaphysics Are Seiondar> Qualities Independent of 
Perception’ Dr 1 Percy Nunn, 438 Dr F C S 
Schiller 538 

Metchnikoff (M ) rx|vnmenU in Typhoid Fever 149 
Meteorites a Stoin Meteorite G P Merrill 167 Meteorite 
at Bombay VV I Denning S33 
Meteorology Febru-try Weather 15 Proposed Imperial 
Meteorological Orgamsttion i8 \\pather Forecasts 43 
Weather for Week ending March 3 43 Moy 21 380 
Weather of S4Vi.n Weeks ending April 33 25O Weather 
during April 387 Rojal Meteorologlral Society 59 147 
*98, 418 513 Distribution of Thunderstorm Frcqmncy 
in Central and Northern Furope Dr F Alt 77 Galea 
recorded at Anemograph Stations in iqoq 73 a Sample 
of Spurious Correlation Alex B MacDowall 06 Dr 
Gilbert T Walker 07 Remarques fttiiUorologtques 
Crnezt BUn 107 Distribution of Mean Annual R'unfall 
over tho Counties of Dublin Wicklow Kildare and 
Meath W J Lyons 119, Death of Hans Christian 
Pnntz 137 Five Years* Temperature Observations 
(1902-6) made ot Belgrade P Vujevli 138 Climatic 
Influences In Eevpt and the Sudan Capt Ff G Lyons 
147 Weather for First Three Months of Present Year 
164 Wet bulb Mercurial Thermometer higher than Dry 
bulb Mercurial Thermometer R M Barrington 164 
Auroral Displays Wilfred C Parkinson 169 S I 
Elbome, 170 R M Deeky 319 Photographs of the 
Aurora Boroalls and a New Metliod of Measuring their* 
Altitude Carl StBrmer, 514 Attempts at Utilising 





In(U» 


xxxf 





AXXll 


Jndtx 


[/4r%t|i4 


M* Wax on Twig* and Leavet of ffotfodefiilfofi gfaacum 
pr D Hooper 346 Man as an Instrument of Research 
TG W Lamplugh F R S » 407 the figera in the 
rrovinctt of Ussuri 407 fhoughtleas Destruction of 
Wild Flowers* Surgeon Major Geo Henderson 4sS 
Protection of Wild Life throughout the United States 
436 International Congress for the Protection of Land 
*cape 345 (rossbtlii 3^, Allied Occurrence of Live 
Frogs Toads in Blocks of Stone or Coal 406 
Camera Adventures in the African Wilds being an 
Account of a Four Months Expedition in British East 
Africa for the purpose of securing Photc^raphs from 
Life of the Game A RadclylTe Dugmore Sir H H 
Johnston G C M G K C B 439 New South Wales 
Linnean Society 44Q Attitudes Assumed by the Mallard 
during the Period of Courtship H Wormald 466 
Extraction of Several Colours from Purple Iris Flowers 
E Heron Alien 466 Land-snails of the Skmth western 
States, Messrs Pilsbry and Ferris 471 Mode of Pro* 

f rettlon of a Marine Bivalve of the Genus Modiolana 
[ S Cotton New Type of Barnacle (Siomdtolepas 
praegMtator) Dr H A Pilsbry 471 Altruism in 
Animal Life J H Elgie 489 Protection of Plumage 
jBlrds 4 q 6 Estabiiahment of a Natural History Museum 
in Birminj^am 496 Pwdre Ser Prof T McKenny 
Hughes F K S 493 Agnes Fry 5a 1 Rowland A 
Earn the BMk of Nature*ttudy Prof GrenvUle 

A J Cole 535 

jNatural Science in Bengal ^73 

natural Selection the EggMsmuction of Selected Fowls 
I Dr Raymond Pearl ana Dr Frank M Surface 43 
^aturwlssenschaftlichet Unterrichtswerk fur huhere 
Mftdchenschulen Prof Dr K Smallan 6 
^aval Architecture Institution of Naval Architects ito 
Experiments on Wake and Thrust Deduction W J 
Luke 110 Measurenwnt of Shaft Horse^wer by 
Torsion-meters Prof B Hopkmson no Brittleness of 
Mild Steel due to Nitrogen C E Stromcyer no 
Application of the Marine Steapi Turbine and Mechanical 
Gearing to Merchant Ships Hon C A Pariions in 
Launch of H M S Colossus 331 the Wave making 
Resistance of Ships Dr T H Havelock 546 
>ravigation the Work of Lord Kelvin In l^egraphy and 
Navigation, Prof J A Ewing, C B , F R S at Institu 
tion of Electrical Engineers, 33 Time Signals by 
Wireless *1 elegraphy 378 

Nebuke Observations of Southern, Mr Innes 349 
Nelson (EM) the Visibility of the Tertianes of Coscfno* 
discus asteromphahts in a Balsam Mount, 179 Critical 
Microsocmy ia8 

Nelson (Edward M ) New ** Reoord " In Connection with 
the Possibilities of Microscopic Visloni 408 
Nelson (E W ) Cultivation of Diatoms as Food to be 
used in the Rearing of Various Types of Marine Larvas 


Nelson (N C ) Shell-mound at Elllt Landing 463 
Neresheimer {E ) Copepoda, Ostraooda Malacostreca 
431 

Nemst (Prof), Specific Heat of Ice, Water and Steam 
392 

Nero Physical Science in the Time of being a Transia 
tiofi of the * Qusestionas Katurales * ot Seneca J 
Clarke 305 

Neumann (Prof B ) Traltfi oomplet d Analyse chimique 
appliqu^e aux Essafs Industriels, 303 
Neutol^ Why Worry? Dr G L Walton 9a Self 
help tor Nervous Women, Dr J K Mitchell os a 
Text book of Nervous Diseases, Dr W Aldren 'IWner 
and T Grainger Stewart 337 
Neutral Doublets at Atmospheric Pressure A E Garrett 
and J J Lonsdale, 3t8 

New Guinea Pygmies Dr A. C Haddon, FRS 433, 
Dr A B Meyer 498 

New South Wales, Chest Developinent In Bo^ys fn, 395 
New South Wales Linnean Socie^ 449 
New South Wales the Royal Society of Prof A Liver 
fidge,fBS S02 

New i^mnd Mwhiku a History of the South Island of 
and the ftlands Adjacent and Lying to the South from 
1643 to 1835 Robert McNab 3 
New Zealand Srientific Actfvl^ Ih ts 


Newbery (B A ), the Seolytid Beetle Hypoikmumw 

OtuditUM 3<y 

Newson (Prof H B ) Death of, 40 
Newstcad (R), New Species of Coccidm from Bid Congo, 
4>4 

Newton (John), Well-preserved Upper Jaw of the Small 
Mammal Triconodon from the Lower Purbeck Beds, 379 
Niagara Falls, an Account of a Visit to the Power PJapt 
of the Ontario Power Co at, C W Jordui at the 
Institutioii of Mechanical Engineers, 173 
Nicholls (G E ) Occurrence pf a * Mesocostic Recess " 
in the Human Brain and its Relation to the Sub-com- 
missural Organ of Lower Vertebrates, with Special 
Reference to the Distnbution Reissner’s Fibre In the 
\ertebrate Series and Its Poe|m>le Function, 447 
Nlcloux (Maunce), Decompesitjon of Chloroform In tha 
Organism 389 • • 

NicoUrdot (Lapt ) Rare Earths and Incandescent Light* 
mg 43E 

Nipher (Prof F £ ) the One-fluid Theory of Electricity, 

504 

NitiH^en-fixing Bacteria and Non leguminous Plante, Prof 
W B Bottom]^, 06 

N^er (Th) Does water Sterilised by the UUra-vtolet 
Akyt contain Hydrogen Peroxide? 449 
Nogt^i (Dr Hidevo), Snake Venoms sn 
Ncromann (Dr Charles) the Intrinsic Brightness of the 
Sun, 39 the Intrinsic BrilUani^ of the Sun 333 
North of England Education Conference, Educatioo In 
England and Abroad Otto Slepmann at 334 
North London Natural History Society the, Louis B 


Hrout 144 

North Pole Commander Peary’s Expedition to the, ah3 
North Pole the Siege and Conquest of the (^rge Bryce, 
366 

Northumberland Education Committee Guide to Expert 
ments for 1909 313 
Nubian Archmology H R Hall 35 1 
Numerallsed Profiles for Classification and Recognition 
Sir Frands Galton FRS 137 
Nunn (Dr T Percy) Are Secondary Qualities Independent 
of Percrotion 53S 

Nutritive Value of Black Bread the 383 , Frank H Perry 
Coste 398 the Writer of the Article 398, 460, Frra 
Smith, ^ 


O^ectlve-prlsm Determinations of Radial Velocities Prof 
Pickering 331 Prof R W Wood, 331 
Observatones the Anuario of the Madrid Observa 
tory, 46, Some Scientific Centres XV the Mount 
Wilson Solar Observatory of the Carneme Institution 
of Washington Prof G fi Hale Prof H H Turner, 
FRS 97 the Cape Observatory, Mr Hough coi , 
the Royal Observatory, Greenwich <06 Kew and Esfc 
dale Muir Observatories and the Meteorological Office, 

O^lallnl (A ) la RadloattiviU, 3a 
Oceanogra^y Croisi^ Oceanographlque accomplle a 
bord TO la Bslgtca dans la Her du Grfinlaod 19M Due 
d Orleans Dr William S Bruce, 8 Death of Prof 
Alexander Agoniz For Mem R S 135 Obituary ?<otioe 
of, Prof John W Judd, C B F R S , the Oceano- 
graphical Museum at Monaco 164 191 OceanographicaJ 
inves^ations in the Atlantic and Mediterranean, 4it 
Ogllvie-drant (W R ) Notes on the Birds of Hainan S47 
Oil Linseed and other Seed Oib Prof W D Emus, 

oi^s (Wilhelm) sein Leben und seine Werke, Brief 
wechsel zwischen Gibers und Gauss, ait 
Oliver (Mr). Comet 1910a 79 

Olivier (Mr ), Hslley s Comet, 79 Measures of Double 
StarsT 330 

Omori (Prof ) Oscllfatlons observed in the Japanese Islandi 
of O^lma and Hachljo, 199 
Onnes (H Kamerlln^) Ma^wtie Prepartiet of Man 
ganeae, Vanadium and Chromium, it9 the Phosphor 
escence of Uranyi Salts at very Low Temperatures, 119; 
Sahirstion Intensity of Ifkgnetfsation at very Low 
Temperatures 119 

Oose and Irrigation, Rtv Hilderic Friend 4x7, 489 



*•. •9>eJ 


Index 


xxxui!l 


Ojppel (Prof Or Albert) VortriiCe luid Aufeitae Uber 
Eatwi^luny m o ch tnllt der Orguiiunen, Lber die 
tfQftAltuclM Anpaibtuiig <ler BlutgefiiMe 530 

T i t Modiflcfttion of Steroographic Proiectkui Dr 
W Evant 119 » Stereoscopic Optical llfunon Prof 
G Bally 148 McteorologUche Optlk, Prof J M 
Ptmt^Ti Section Iv , Felix M Exner, 517 
Orange (H W C I E ) Development 01 University fand 
Other) Education in Indiai 381 
Organisation of Industrial JteMorch the W R Whitney 

OiSnfttlon of CryBtMlt of ice in a Flux of Heat, the 
Prof H T Barnet *76 

Orionids, Observations of In 1909 Prof Dubiago 501 
^^ 5 * d ) Croisiirs Oceanographique acoomplie a 
bord w la Belgua dans la Mer du Grdnland 1905, 8 
Oroithology De^h of J F Ferry i< Egyptian Birds 
for the Most Part seen In the Nile Valley Charles 
Whymper, 66 Notes on the Birds of Hainan W R 
Ogilvie^Grant 147 Camps and Cruises of an Omitho- 
M Chapman 345 International Congresses 
on Ornithology and Tropical Agncutture 360 the 
Racket-makiiw ’ Habits of the Motmots C W 
Beebei 363 Habits of the Hoasin (Opisthocomus 
criitutus) C W Beebe, 262 the Nesting of the Rock 
Parrakeet (Seophema petrophtla) C Barrett 363 
Manner in which the Oyster-catcher Breaks the Shell 
of the Purple Whelk (Purpura lapUlus) J M Dewar 
363 Breeding habits of Australian Cuckoos A H E 
Mattinley 363 Approximate Number of the Black 
headed Gull (Larus ridihundus) which Resort to Lake 
Leman Dr F A Forel 363 Feeding habits of Ropks 
Walter E Collinge 363 Wheat-eating Propensity of 
Starlings Dr J F H Kelso 363 White Egret a 
^mmon Species in Our Islands in the Middle Ages 
E J Stubbs 363 Individual Birds which Nested last 
Year return to Nest In the same Place Dr C B Tice- 
h^, 31$ the Home-life of a Golden Pagle H B 
Macpherson 373 Bulletin of the Bntish Ornithologists 
Club 373 Catalogue of Canadian Birds John Macoun 
Md James Macoun 373 the Birds of the Leeward 
Islands Caribbean Sea, C B Cory 373 Birds of 
IlUnols and Wisconsin C B Cory, 373 
Orstrand (C E Van), Smithsonian Bfattiematical Tables, 
Hyperbolic Functions si6 
Ostf'olog) Death of E Gerrard 496 
Osthoff (Herr) Further Observations of Halleys Comet 

^ 1 ^ (L ) Practical Testing of Electrical Machines, 185 

Oxford, F D How 396 

Ozone some Recent Applications of 47 

Pace (Miss L.) Gametophytea of the Orchid Calopogon 
puUhtUus 18 

(S ) the Bibliography of the Biology of the European 
Seas 390 

Pachon (V) the Cardio-vascular Action of Green Coffee 
compared with that of Corretponding Dotes of Caffeine 

P^awbotany Fossil Plants from Newfoundland E A 
Newell Arber, 50 Relation between tte Fossil 
Osmundacem and the Zygopteridew, W T Gordon 59 
New Species of Physostoma from the Lower Carbon 
iferous of Pettycur (Fife), W T Gordon 59 Anatomy 
of CaUmostachys Binneyana, Schimper G HickUng, 59 
Palnogeograirfiy the Principles of Prof Bailey WllUs 114 
Pldssc^ktfy the Evolution of Man in the light of 
Recent Invcstigatloafl Prof W J Sollas SS^Young 
Horn of Cervuz megaeeros from Martin Mere loa 
Nature and Arrangement of the Bony Armour of the 
pinoeaur Stegosaurus Dr R S Lull 137 Upper 
Uas^ Rep^a D M S Watson, 148, ^ 

of ipB Limbs of the DIplodocuf G Tornier 166 , Proper 
Position and Pose of the Limbs of Dlplodocus and ol^ 
Sauropod Dinosaurs Dr W i Holland 381 Discovery 
in the Favum OUgocene of Remains of Primates Dr 
Vox Schlosser, 339 Paboontological Notes on the 
GangasEMpterls Beds of Khunmu Hem Chandra Das- 
Gup^ 330 Well-preserved Upper Jaw of the Smalt 
H a mm al Tricooodon fronr the Lower Purbeck Beds, 


John Newton, 379, Lower Tnasslc Cephalopoda, Pr^ 

C Diener 445 u^nian Faunas of the Northern Sh 
States h R Cowper Reed 445 Dermal Bones of Par 
mylodon from the Asphaltum Deposits of Rancho L 
Brea W J Sinclair, 505 Cretaceous Turtle, ArcheloA 
isehyros Dr G R WleUnd, 533 
Palmer (Andrew H ), the Temperature Conditions withm 
Clouds 396 

Palmer (Sir Walter Bart ) Death and Obituary Notice of 
337 

Panton (P N }, Influence of Bacterial Endotoxins on 
Phagocytosis 446 

PappenhLim (P ) Mammalia, Avet, Reptilia, Amphibia 
Pices 431 

Papua Across Colonel Kenneth Mackay, 31a 
Parasitology Artropodos Pardsitos, Prof Daniel Green 
way, 436 

Paris Academy of Sciences 39 69 119 149 180 209 339 
,» 99 i 329^359 389 418 448 479 5*3 547 
Panselle (M ) the Ethyl Ether of AUylcarbinol 300 
Parkhurst (Mr) Precautions Necessary In Photographic 
Photometry 140 

Parkinson Wilfred C Auror^’ Displays 169 
Parr (S W ) the Occluded \ xses in Coal 18 Changes 
Undergone by Stored Coal 3^8 
P^sont (Hon C A) Application of the Marine Steam 
Turbine and Mechanical Gearing to Merchant Ship#, 

til 

Pascal (P ) Measurement of the Magnetic Susceptibilitied 
of Solid Bodies 300 Accuracy jf the Methods of 
Measuring Magnetic Susceptibilities 479 
Patton (HD) the Montezuma District of Summit Country 
3*6 

Paulhan s (M ), Aeroplane Flight from London to Man 
Chester 386 

Payn (Howard) the Tail of Halley t Comet on May 18-19 

487 

Peatx>dy (C ) Certain Quests and Dotes 136 
Peaks Passes and Glaciers Narratives selected from 184 
Pearl (Dr Raymond) Egg-production of Selected Fowls, 
43 Applications of Correlation Methods to Poultry 
Problems 199 

Pearson (Prof Karl) Influence of Parental Alcoholism on 
the Physi^ and Ability of the Offspring 381 Dar 
winlsm Biometry and some Recent Biology 498 
Peary s (Commander) Expedition to the North I^le 383 
Feat Commercial its Uses and Possibilities P T Gissing 
Dr Hugh Ryan i8a 
Pechlile (Herr) Comet 19100 79 360 
Peet (T Eric) the Stone and Bronze Ages in Italy and 
Sicily 133 

Pellagra and its Causes Dr L W' Sambon 378 
Peltetan (Andrd) la Formation drs Ingdnicurs en France et 
ii Itlranger 538 

Penck (Dr ) Antarctic Expeditions 75 
Peniston (Mr ) Cytology of Yeast 317 
Pencas (M ) the Transit and Tail of HaUey*s Comet 503 
Observations on Halley s Comet made at the Observatory 
of Ebra Spain 513 
Periodic Law the A E Garrett 31 
Psn^afitf papuensii Prof A Sedgwick F R S 369 
Pemier (Dr Luigi) Vestigia di una Citta Ellenica Arcalca 
m Creta, 105 

Pernter (Prof J M ) Meteorologiiche Optik 517 
Perrot (Em ) the Cardio-vascular Action of Green Coffee 
compared with that of Corresponding Doses of Caffeine 

54 * 

Peny (Prof J) Telephone Circuits 118 
Perry t oste (Frank H ) the Nutntlve Value of Black 
Bread 398 

Persia West Map of Eastern Turkey in Asia Syria and 

pjs; (T) Fungus Diseases 138 the Mycetozoa 396 
Revl^ns of G^Ion Fungi 396 
Pethybridge (O H ) a Census Catalogue of Irish Fungi 

149 

Pwit (G ) Persistent Radio-activity of the Organism result 
ing from the Intravenous Injection of an Insoluble Salt 
of Radium i 30 . ^ ^ 

Petroleum Mining and Oil fleld Oevek^ment A. Beebes 
Thompson, 393 


>’KXXtV 


Index 


4ta 


jftvioff PfwumatotysUt Arthur R. Hunt, >49 , an Intro* 
Auction to Petrology F P MeoneU 365 
Amigrew P ) a Manual of Locomotive Englnaerlng* 67 
lUncfO-cbromaiophorefl die Geatalta- utwl Lageverknder ung 
4 er, Or Guatav Senn 4 

Pdannnkunde Leitfaden dar, fdr hhhore Lehraoetaltcn, 
Dr K# Smalian, 35 

PflUjter (Prof E F W ), Death of, 164 , Obituary Kotke 
0(1 Dr A D Walter F R.S , 314 
Rgt^fkultur die Cnutchung dw, Dr Ed Hahn, A. £ 
Crawley 67 

PlMmaco-therapeutlcc Chemistry and Dr C A Keane at 
Society of Chwcai Industry 508 
Pharmacy Death of Michael Cartelghe 406 
Phelpe (£ B ) the Diiinfectlon ot Sewage and Sewage 
Filter Effluents, with a Chapter on the Putresclblllty and 
Stability of Sewage Effluents, 411 
Philippi (Prof £ ) Death of 74 , Obituary Notice of 104 
Phillips (Mr ) Slender Seed-corn Ground-l^le, 318 
Phillips (R A ) Liueoptm acttttmni, the Summer Snow 


Phillips C S ) Galvanometer for Alternate-current 
Circuits, <47 

philology Standardisation of English In Technical Litrra 
/tore T A Rickard 448 
of Ml 


an, Sir OUw Ix^gc F R S 


^ilosophy Survival 

Logic of Mature a Synthesis of ThoughtT Arthur 
White Matter Spirit and the Cosmos H Stanley 
/ Redgrovr 68 in the Abat^’act M Allisfon 246 Progres- 
sive Creation a Reconciliation of Religion with Science 
Rev H £ Sampson 246 Progressive Redemotion Rev 
H E Sampson 246 Sdentific Idealism or Matter and 
Force, and their Relation to Life and Consciousness W 
Kingslond 246 the Principles of Pragmatism a Philo- 
sofdiical Inten>retation of Experience, H Heath Bawdon 
36^ Science and Religion In Cbntemporary Philosophy 
Prof Emile Boutroux 33a an English Philosophical 
Congress William Brown, 536 
Phonetka the Beginnings of Human Speech Dr C 
Tadber, co8 

Phqpo-kardiogranime, Prof 
MdCendrlck, F R $ 38 

Photoelectric Effect caused by Incident and Divergent 
Light a Difference in the, Otto Stuhlmann, jun , 311 
Dr R D Kkeman 339 

Photography Electrics Discharges over Photographic 
Plates, Prof Alfred W Porter 143 PhotogrMhlc Arts 
and Crafts Exhibition 197 Application of the Kinemato- 
to the Photography of Mlcro-organitma Dr 


lan Speech 
Otto Weiss, Prof John G 



graphs of the Planets Prof Percival Lowell at Royal 
lostltution 47a Exhibition of Society of Colour Photo- 
graphers 4^ Infra-red and Ultra violet Landscapes 
Prof R V 7 Wood 505 

Photometry Precautions necessary In Photographic Photo- 
metry Mr Parkhurst 140 a Photometric Paddle 

Wheel " Dr J R Mitne 329 

Physics the Meaning of Ionisation * A S 6 N R C 
36 W Deane Butcher 126 la Rodioattiviti A Battelli 
A. Occhiotmi S Chella 3a the Wonder Bo6k of 
Magnetism Dr R J Houston 34 the Wonder Book of 
Ll^t Dr E ) Houston ^ the Formation of Largs 
Drops of Liquid, C^os R Darling 37, the Davy 
Faraday Laborato^, Edwin Edaer 40 Re«^terroinatIon 
of the Melting Points of the Metals from Zinc to 
Palladium Mews Day and Sosman sr Colours of Sea 
and Sky Right Hon lord Ravleia^ O M F R S at 
Royal Institution, 48 the Lim m William Thomson 
Bofxm Kelvin of Largs SIlvoous P^ Thompson Prof A 
Gray F R S 6t t the Colour of Water Sir F Ray 
LankM^ KCB.FRS 68, Prof HT Barnes, 188 
Prof W N Hartley F R S 487 Death of Prof K J 
Angstrffpi 74 Obituary Notice of Prof Arthur Schuster, 
P R S , 13a Death of Dr A E Dolbear 73 Tides in 
the Crust Charles LaUemand 78 Extinction of 

Soumf ip a VIscods Atmosphere hy Small Obstacles of 
CyUndrieal and Spherical Form C J T Sewell 87 
k Vita dl Midiele Fanday, Andrea Naccarl qq Method 
of Testing Screws, J A Anderson 107 Breaks in Glass 


Amaratua Dr L GabeUl. tor, the Natkaal JPhjttkal 
Laboratory In 1909, 109 the Teaching of Pbyik^ Prof 
K, E Gutbe 113 , Phyidcal So^y, 118 141^ »39, 331^ 
477 f 847 » n New Reflectometer Ch V 4 ty 119, loMMOved 
Form of Mouth Bkw-pipe 139, Coherers Dr W H 
Eocies, 146 Eketromodve Force of Cells with a Single 
Salt and Two Solvents, Princfpai Laurie, i4fL New Focm 
of Respitory Respiratory Caloniuetcr fqy Physiological 
Purposes, Drs £ P Cathgut, J Gray, and A* Buck, 
148 , Scattering of Rapidly Mtwing Electrified Particles by 
Matter Sir J J Thomson, 1^, the Infl mmabUUy of 
Gas-mixturejb Dr H F Coward, 148 , Court de 
Physique Etude des Symdtrles, Prof H Bouaate, Dr 
A £ H Tutton F R S . 151 a Low tunperature 
Cooling Bath, 11 Stoltxen&rg z68, Thermodyoamk 
KevenJbili^ as applied (0 Dlffrakion of Light thrwgh a 
Gialing Dr M Laue 168 Experiments on looUatlon 
In Dried Air, S G Lusby 170, a New ExpeHmental 
Method of Investigating Certain Systems of Stress, G H 
Gulliver 203 Systematic Error Limiting the Precision 
of the Cavendish Experiment V Crdmieu, 209 Tablet 
and Diagrams of the Thermal Properties of Saturated 
and Superiieated Steam L S Marks and H N DavU 


H E Uimperls sis, Lehrbuch der praktischen Physlk, 
F Kohlrausch ai6, Vlicoua Flow In Metals £ N da 
C Andrade 237 , Variation of Gravity R A. Lehfqldt, 
S40 Incidence of Light upon a Transparent Sphere of 
Dimensions comperable with a Wave-kuogA Lord Ray 
lelgh ate Total Ionisation produced In Different Gases 
^ the Kathode Rays Dr R« D Kkenuui $69 the 
Orientation of Crystals of Ice In a Flux of Heat Prof 
H T Barnet 276 Precision of Apparatus serving to 
Study the Vibration of Buildings B Galitsina aqo 
Movements of a Liquid in a Tube M Menneret, aop 
Physical Science in the Time of Nero being a Transla- 
tion of the Quaestionea Naturales of Seneca, J 
Clarke 305 a Difference in the Photoelectric Effect 
caused by Incident and Divergent Light Otto Stuhlmann 
Jun 3SI Dr R D Kkeman 339 Fluorescent Absor|»- 
tlon Prof R W Wood 31s Application of Interference 
Method of Measuring Small Differences of Wave-length 
to the Problems of Solar Physics MM Bulsson and 
Fabry 319 Weighing and Measuring W J Dobbs,. 
338 Steam Tables Prof Robert H Smith 339 the 
Revirwrr 339 the Magnetic Balance of MM Curie and 
C Chenf VI 8U C Cheneveau 339 A C Jolky 339 
ks Luis physiques <k la Matiere, Prof Cb MaursJn 
366 an Improved Wright Dilatometer A V C Fenby 
370 Certain Thermal Properties of Steam H N Davis 
3^ Technical Series of Physical Apparatus, ^2 Dimen- 
sions of the Matenal Ekments projected by the Kathodes 
in Vacuum Tubes M Houllevfeuo 389 Saturation 
Pressure of Water Vapour at Temperatures between o® C 
and 50® C Drs Schee] and House 409 Saturation 
Pressure of Water Vapour at Tempenstures between 
200® C to 376® C Jm* Holbom and Baumaiun, 409'’ 
Absorption of Gases by Charcoal Ida F Momfrgy, 418 
Interference of Two Beams superposad in the Inverse 
Sense along on Optical Circuit of Large Dimensions, G 
Sognac 419 Absorption of Energy by the Passage d an 
Alternating Current through a Gas at Atmospherk 
Pressure A Chasm 419 new Model Balance lor the 
Determinatloa of Magnetic Fields Pierre Sbve, 419, 
Fortschritto der Chemk Physlk und physlkallschen 
Cbernk, 425 Death of Di* G F BoHter, 434 Obkaory 
Nodes of 464 Photo-eleetriti Fatigue Dr UUmann, 
438 Direction of Motion on Electron efeeted frooi on 
Amm by Ultraviolet Light Dr JfL D Kloemon 446 
Mobflitlss of the Ions pitkbiced in Air py Uhre-vmkt 
Light A U Hughes 448, Flow of Water in Our^ 
Pl^ J Eustlce 447 a Brush for CoUaedng Mercury 
GMge Winchester 461 High BUdricht Restehrlty of 
Alloys not dpe to Thermo-eketrk Foron set up at the 
Points of Cootoet of the Constituents of the AUojnh K. P 
Brodks 467 Effect of Small Traces of Moisture on tbs 
Velocides of Ipfw genera ted kf Rdn^on Rays I9 Ak, 
R. T Lmttey 477 Variation wHh Temperature of the 
Vkooiitiea of the Gaeee of the Argon Group, Dr A O 
Ranldne 477 Radiation Jn a GpMoue EepiosSoo, Prof 
B Hopkliison 477 UminncM of^ Weston cil u a 
Standm of Eketfomotive Force, S W J Smith, 47I, 




Indtx 


xxx^ 


fijriiaaiies ol IfolocuUtr Diffiuion Sir Jom^ Larmor* 
JffBf Mftbod lor Uetefflilfiing BoiUng PoloU under Con 
fttont CoAdltlont, Prol Al^ Smith nnd A W C 
Mentlw 479, Accuracy ol the Methods ol Measuring 
IftMtlc Suscepdbinties P Pascal 470 a First Book 
of Physics, Dr L Lownds 485 an Elementary Text 
book of Physics^ Dr R W Stewart 4^ Matnculation 


MagiraUsm and Electricity Dr R 


Jude and J 


Satterfy sSc Condensation of Vapour as Induced by 
Nuclei sou Ions Prof Carl Bams 499 Indices ol Re- 
fraction of Liquids for Electric Waves of Small Wave- 
length, Prof Merezyng coo Conversion of the Energy 
of Carbon Into El^rical Energy by Solution in Iron 
Prof Paul R H »1 504 Past and Present Status of the 
^her Prof A G Webster 504 the iCther Drift Prof 
Augustus Trowbridge 5M Brake for the Balsncr In the 
Form of s Plumb-line G Lippfnann 513 the Descent 
of a Sphere In a Viscous Liquid A B Basset F R S 
Ml. Ulsperblon of Light by Potassium Vapour Prof 
P V B^an <j 6, Mutual Action of Two Kathodes in 
the Magnstic Field M Gouy <47 Galvanometer for 
Alternate-current Clrcniits Dr W 1 * Sumpner and 
W C S Phillips 547 Positive Electrification due to 
Heating Aluminium Phosphate A £ Garrett ^7 
Ponnatlofi of Kathodic Deposits L Houllrvigue, 348 
Physiology Vision and Colour Vision Dr F W Edridge 
Green 7 Prise offered by Royal Academy of Bologna 
x6 PfKmo-knrdiograRime Prof Otto Weins Prof John 
G McKendrick FKS 38 Colour Blindness H M 
36 Prof Prank Allen 69. Action of Nicotine and other 
f^idlne Baaes upon Muscle and on the Antagonism of 
^ncotlne by Curarine V H Veley and A D Walter 
^ Supplementary Function of the Foot In the Yellow 
Race M Lannrlongue 89 Certain Reactions of Albine 
Hair Igerna B J SoUat 96 Geo P MudgSi 188 
Chamicai Regulation of the Procetses of the Body Prof 
W H HowHl 116 Death of Prof E F W Pfluger 
164 Obituary Notice of Or A D Waller, F R S 314 
Action of the Radiation from Radium Bromide upon the 
Skkk of the Ear of the Rabbit Dr J O Wakelin 
Barrett S38 Tone Perception in Gammann pulex Prof 
F J Cme afiq Influence of Defective Physique and 
Unfavourable Home Environment on the Intelligence of 
School Children David Heron 388 Chest Development 
in Boys In New South Wales 395 Chromophil Tissues 
and the Adrenal Medulla Prof Swale Vincent 398 
Physiological Effects produced by an Alternating Magnetic 
Field Sitvanus P Thoinpson aqq Certain Protoplasmic 
Enclosurat of the Normal Hepatk: Cell of the Rabbit L 
Launoy 330 Umwelt und inncnwelt der Ttere Dr J 
von UexKllll l^f F W Gamble F R S 331 
Physiology of the Special Seniea, M Greenwood 39^ 
the Building and Cere of the Body Columbus N Millard 
396 Rcsplratron Calorimeters for Studying the Respira 
tory Exchange and Energy Transformations of Man 
F G Benedict and T M Carpenter 4x1 , Oomrrence of 
*a Mcsocoallc Recess' in the Human Brain and its 
Relation to the Sub-commlasural Organ of Lower Verte- 
brates With Special Reference to the Distribution of 
Reiswier s Fibre in the Virtebrate Series and Its Possible 
Function Prof A Dendy and G E Nlcholls 447 
Elnfdhmng in die Physiologle der ElnxeUigea (Protosocn) 
Dr S von Prowaxek 484 Recognition of the Individual 
by Hmmolytlc Methods Dr C Todd and R G White 
CIS Receptors and Afferents of the Third Fourth and 
Sixth Cranial Nerves, F M Toaer and Prof C S 
Sherrington 51a Vortrago und Aufsatse fiber Entwickel 
ungsmc 9 ianik der Organismen Clier die gestaltliche 
Anpassufig der Blutgefisse Prof Dr Albert C^pel 530 
Results m Rertiov^ of the Hypophysis Cerebri Drs 
Crowe Cushing and Homans 531 Blood Volume of 
Mammals ss D^rmined by Expmments upon Rabbits 
Qaineaupigs and Mice and iu Relatiotiihip to the Body 
Weight and to the Surface Area Dr Geor^ Dreyer and 
W Ray 546 Elimination of Nitrogenous Waste in the 
Act of Renal Seeretion the Subject having been D epr i v e d 
of Food, A* Cbauveau and M Contejean, 547 the 
Cardlo-vascolar Action of Green Coffee compami with 
tbit Of Corresp on ding Doset of Caffeine V Pachon and 
Em. Femt 448 ; Plant* Physloloi^, ^ Gestalts und { 
Mqgelterdiidening der Tfiansen-wromatophoren Dr 


Gustav Senn 4 Phyiiologischa Pfiansenanatomle, Pij 
G Haberlandt 186 Cryoscopic Datermlnations of t 
Osmotic Pressure of some Plant Organs W R 1 
Atkins, 349 Origin of Osmotic BffactSf 111 , the Functio 
of Hormones in Stimulating Ensyme Change in Relatioi 
to Narcosis and tha Phenomena of Degenerative and 
Regenerative Change in Living Structures Prof H L 
Armstrong and E Frankland AnnstroeW, 446 Eiqien 
mental Researches on Vegetable Assimilation and Rtspira 
tion D Thoday 511 

Pickering (Prof ), Object! ve^rism Determinations of Radial 
Velocities, 2^1 

Pickering (Prof E C ) Standard System of Photographic 
Stellar Magnitudes 506 

Pickering (Spencer U F R S ) Eleventh Report of the 
Woburn Experimental Fruit Farm, 13 Chemical Re 
latlonshjpi of the Copper Fungicides 13 
Pidoux s Comet igioh 30 79 

Pilsbry (Dr H A ) New Type of Barnacle (Slomatotephas 
proiguMtator) 471 Lana-snails of the South western 
States, 471 

Pirani M v ) Meniurements of the Temperatures of 
the Metallic FUamenti of Incandescent Electric Lamps 
500 

Pitcher (F ) Victorian Vegetation in the Melbourne Botanic 
Gardens 318 

'Piutti (Prof A ) Helium in Air and Minerals, 17a 
Planets Accelerated Velocity of Jupiter’s Red HoUowJ 
Scriven Bolton 70 the Lacings between Jupiter a Belts^ 
Prof Ix>wcll 401 Ephemeris for Eros 1910 ProfI 
Wendell loq Ob«< rvatiuns of Satellites Prof Altkenl 
140 Occultatlon of Mars April 13 169 Occultation of^ 
Mars by thi Moon on April 13 Dr W Krebs, 383 
Mar-: during the Recent Opposition W E Rolston 440 
the New Canals on Mars M Jonckhrore 468 Saturn a 
Sateliltes and Rings Prof Barnard 301 (tie Formation 
of Saturn's Ring System Prof Lowoll, 391 Transit of 
Halley s Comet ncross Venus and the Earth in May, 
Prof Kr Birkeland 317 Observations of Halley s Comet 
and \ enus E T Mullens 339 the Spectra of the Major 
Planets Dr V M Shphei 333 Parallax of the 
Planetary Nebula C C 4373 Dr Bohlin 330 Lowdl 
Obsenotor> Photographs of the Planets Pi of Pcrclval 
Lowell at Royal Institution 47a 
Planisphere of the Farth a 168 

Plant Physiology die Cc states- und Lageveranderung der 
Pffansen-chroniatophoren Dr Gustav Smn 4 Physio- 
loglsche Pflan/enanatomie Prof G Haberlandt 186 
Cryoscopic Determination of the Osmotic Pressure of 
some Plont Organs W R G Atkins 359 Origin of 
Osmotic Effects Hi the Function of Hormones In 
Stimulating Enzymic Change m Relation to Narcosis and 
the Phenomena of Oegeneraino and Regenerative Change 
in Living Stiucluns Prof H E Armstrong and F 
Frankland Vmstrong 446 I- Tperimental Rrsearches on 
Vegetable \ssimiIatlon and Respiration O Thoday 51 1 
Plants Alterations of the Dev» lopment and Forms of as a 
Result of Environment Croonlan Lecture at Royal 
Society Prof G Klebs 414 

Plowright (Dr C B ) Death of 254 Obituary Notice of 
287 

Plummer (J I ) Oiigm of Typhoons 408 
Pluvinel (Comte de la Bnume) Comet igioa, 79 
Pneumatolysis Arthur R Hunt 349 
Pocock (R I ) Scent glands of T>err and Antelopes 431 
the Cutaneous Scenl glands of Ruminanis, 447 
Pohl (Dr Robert) s Nafionai System of Tecfinfcal Fdurn 
t\on Address nt Association of Teachers In Technu \T 
Institutions 206 

Polnrar^ fH ) Time signals Intended for Ships 479 
Popoff (M ) Malfry s Comet 430 

Population the Recent Crowth of In Western Europe Sir 
J A Baines at Rmal Statistical Society 193 
Porter (Prof Vlfrod W ) Electrical Discharges n\ei Photo 
graphic Plates tia 

Poske (Prof Fnedrit h) die Zentrlfugalkraft 364 
Post (Prof J ) Tralte eomplet d’AnnIw chimlque 
appHqu^ nux P ssai*» Industrlels 393 
Postemnk (S ) l*u>meri«a(ion of Oleic Acid bv th Displace- 
ment of the fkiuble ! inkage 480 
Potamian (Brother) M ikcrs of Etectneitv 124 



xaixvi 


lntU» 


Ultrv Indufthy of I9 (m E Brown, 167 
/•ttltry Induftry in Mlgium, R^rt on the, Edward 
/Brown 275 

ractice and Knowled^ Dr John Aitken F R S , 70 
’rauiuncioe Bobamcnali C F MiUapauffh, 3^ 

Prager (K ) ObaervatKma of Wlnnecke > Comet i909d 534 
Pragmatism the Principles of a Philosophical Interpreta 
tion of experience H Heath Bawdon 363 
Precursors of Mi^netic Storms Rev J tfe Moldrey 248 


Moldrey 248 


Price (Dr) the Relation between the technical School and 
the UniversUy 508 

Pring (J \ \ Meteorological Observations during tlie 
Passage of Uic Larth through the Tail of Halley s Cornett 

Prtngle(H ) the Total Nitrogen Metabolism of Rats bearing 
Malignant New Growths, a8 the Distribution of Nitro- 
genous Substances in Tumour and Somatic Tissues 28 
Printing from Metals Metalography Charles Harrap 336 
Prints (Hans Christian) Death of 137 
Prior (Ur G T ) New Arsenate and Phosphate of Lime 
and Strontla from the Indian Manganese Deposits 513 
Protocoa Lehrbuch der Frotocoenkunde Dr F Dofleln, 
Prof E A Minchm i British Fresh water Rhizopoda 
and HeJIosoa James Cash and John Hopkinson, 392 
Einftthrung in die Physiologic der Einxclllgen (Protozocn) 

- Dr S von Prowasek, 484 

rotosoology Irall Award received by Prof £ A 

Minchin 136 Protozoology Prof Gary N Galkins C 
Clifford r^obell 519 

rout (Louis B ), the North L.ondon Natural History 
Society 144 

Prowazek (Dr S von) Einfuhning in die Physiologie der 




I Psychology Instinct and Intelligence Dr C S Myers 
536 Prof Llovd Morgan 536 H Wildon Carr 536 
Prof G F Stout 537 AV^iham McDougall 537 
Problem of Attention Prof G Dawes Hicks 538 the 
Faculty Doctrine W H Winch 538 Observations 
made on Individuals as to their Preferences for Colours 
E Bullough 538 

Pullar (Laurence) Bathymetrical Survey of the Scottish 
Fresh water Lochs 522 

Pwdre Ser Prof V McKenmr Hughes F R S 493 

Agnes Fry 521 Rowland A Earp 521 

Pygmies New Guinea Dr A C Haddon, F R S 433 
Dr A B Meyer, 498 


ualitative Analysis Systematic Dr R M Caven 94 
udnisset (M ) Comet 1910a 79 


Rabes (Dr Q ) Leitfnden der Biologio' fUr die Oberktassen 
htthercr LehransUiten 458 

Race a Geologic Forecast of the Future Opportunities of 
Our Prof T C Chamberlin at American Association 
for Advancement of Science 50 
Radial Velocities Objective^rism Determinations of Prof 
Pickering 231, Prof R W Wood, 231 
Radial Velocity Determinations the Accuracy of, Prof 
Frost 439 

* Radian the Term 10 Trigonometry Dr Thos Muir 
CMG FRS 156 459 Jamea Thomson 217 460 
RadK^aphy la RadioattlvIU A Battelli A Occniahnl 
S Cheila, 32 Long period Determination of the Rate of 
Production of Helium from Radium, Sir James Dewar 
38 a Radium Fxperiment F Harrison Glcw 71 
Persistent Radio-activity of the Organism resulting from 
the Intravenous Injection of an Insoluble Salt of Radium 
H DominicI G Petit and A Jaboin» lao , Effects of the 
$ and y Rays of Radium on the Conductivity of Solid 
Dielectrics T Bialobieski 330, Action of the Radiation 
from Radium Bromide upon the Skin of the Ear of the 
Ral^lt Dt J O Wakelin Barratt, ai8, Radium J P 
Lord, 42|, ElectrlBcatlon of the Air by the Carbon 
Monoxide Flame and by the Radium Rays Maurice de 
Brogne|, M Quantitative Measurements of the Radium 
EmaniXloQ W Duane and A Laborde 449 the Recoil 
of Rodiudl B from Radium A Dr W Mi^wer and S 
Russ, 4160} Ionisation of Various Cases by the fi Rays of 
Actildumt Dr R- D Kteeman 88 Production of 


Kathode Particles by Homogeneous Rbntgen Radiations, 
JL T Beatt} 148 Secondary ^ Rays from M^glUc 
Salts J L Gtasson 179 , the ToUl lonlsadoo produced 
in Dilterent Gases by the Kathode Rays, Dr K D 
Klceman, 269 Formation of the Kathode Raysj Louis 
Dunoyer 399 Conduction of Electricity through Gases 
and I^dio-activlty, Dr R K McClung, 334 , Magnetic 
Deflection of g Rays, Otto von Boeyer and Dr Otto 
Hahn 369 Influence of Comets on the Terrestrial 
Atmosphere according to the Kathodlc Theory, H 
Deslandres 418 Dissymmetry tn the Emission of 
Kathode Particles excited by HomoKeneous Rbntgen 
Radiation, R T Beatty 448 Transmission of g Rays, 
J A Crowther 4^ Distribution of Velocity in the 
d Rays from a Radtopoctlve ^bstance, J A Gray, 476 
Decrease of Velocity of* the Particles on passing 
through Matter W Wilson 476 Rate of Emission of a 
Partides from Uranium and its Products J N Brown 
476 Accumulation of Helium in Geological Time Hon 
K j Strutt 476 Effect of Small Traces of Moisture on 
the Velocities of Ions generated by Rbntgen Rays in 
Air R T Lattcy 477 Albert Medal m the Royal 
Society of Arts awarded to Madame Curie 529 

Radium a Radium Experiment F Harrison Glew 71 
Radium J P Lord, 425 the Recoil of Radium B from 
Radium A Dr W Makower and S Russ 460 se^jilso 
Radiography 

Raffy (Prof Louis) Death of 406 

Rainfall, Ontre of Gravity of Annual, J Cook, 125 248 
312 Andrew Watt 188, 349 

Ramhaut (Dr ) the Transit and Fail of Halley s Comet 50a 

Ranc (Albert) Dlastatlc Hydrolysis of soma Derivatives of 
Lactose 419 

Rankme (Dr A O ) Variation with Temperature of the 
Viscosities of the C asos of the Argon Group 477 

Hansom (B H ) Tnniold Cestodes of North American 
Birds 166 

Rastall (R H ) Dedolomitisation in the Marble of Port 
Shepstone (Natal) 478 

Rathbone (R LI B ) Simple Jewellery a Practical Hand 
book dealing with Certain Elementary Methods of 
Design and Construction Written for the use of Crafts 
men Designers Students and Teachers 187 

Ray (W ) Blood Volume of Mammals as C^ermined bv 
Experiments upon Rabbits Guinea-pigs and Mice and 
iU Relationship to the Body Weight and to the Surface 
Area 546 

Rayleigh (Right Hon Lord O M FRS) Colours of Sea 
and Sky Discourse at Royal Institution 48 Incidence 
of I lent upon a Transpartnt Sphere of Dimensions 


Rayleigh (Right Hon Lord O M FRS) Colours of Sea 
and Sky Discourse at Royal Institution 48 Incidence 
of I ignt upon a Transp^nt Sphere of Dimensions 
Comparable with a Wave length 269 
Reale Istituto Lombardo Prize Awards 136 
Recklinghausen (Max dc) Sterilisation of Larga Quantities 
of Water by the Ultra violet Rays 239 
Redemption Progressive Rev H E Sanmton 246 
Redgrove (H Stanley) Matter Spirit and the Cosmos ^ 
Red! (Francesco) Experlibentt on the Generation of Insects, 

Ree<f {F R Cowper) Devonian Faunas of the Northern 
Shan SUtes 445 

Reed (W G |un ) South American Rainfall Types 533 
Reeve (H C^, H^lcy a Comet, 534 
Refrigeration Premier Congr^ international du Frold, 
Paris Octobre 5-13 1908 Francis Ffyndman 538 
Relchenow (A ) Mammalia Aves Keptllla, Amphibia 
Pices 43t 

Reid (Clement and F M ) Lignite of Bovey Tracey 512 
Reindeer ** from the Lortbet Grotto the Dr Henry O 
Forbes 125 

Reisner (Dr George A ) the Medum Mummy 136 
Rcitter(E) Colec^era 421 

Rdigion Science and, in Contemporary Philosophy, Prof 
Emile Boutroux 33s 
Renaudot (G ) HalleyV Comet, 109 
Rendle (Dr A B ) Flora of Gazaland 478 
Research the Organisation of Industrial Rasearch, W R 
Whitn^, 46 the Research Defence Society, Sir David 
Bruce 443 

Resisting Medium the PrbUsm of the Selig Brodetd^, 
RM^ration Calorimeters for Studying the Respiratory Ex 



Jmfy afti igicj 


Indtx 


XXXV 11 




phomn br Gustav Senn^ a 
N«w Alftebra, & BarnaM and Jf M Child 
oll^ Auabrai Dr S C Dav {{son 4 


chimiM and Energy Transformations of Man F G 
Bebwct and T M Carpentor 411 
Rbubch ( 1 ^)> History and Proce^ngs of the Norsk 
Geologiek fWening 339 

Rtviaws AND Our Bookshelf 

l«hrbuch der Protosoenkunde Dr h Dodein Prof E A 
Minchin 1 

Hunhlku a History of the South Island of New Zealand 
and the Islands adjacentaund lying to the South from 
16^ to i$35 Robert McNab 3 
Food Inspection and Analysis Albert h Leach 3 
Die Gestalts-und Lageverttndening der Pflanzen-Chromato 

A 

Col „ . , 

Les Trembiementi de Terre 1 Abbd Moreux Prof J Milne 
F R S I 5 

The Methods of Textile Chemistry being the Syllabus of 
a Locture Course adapted for use in Textile Lal^ratortes, 
Dr F Dannerth 4 

Naturwissenschaftliches IJ ntemchtswerk flir hdhere Mdd 
chenschulen, Prof Dr K Smalian 6 
** CroliiAre Oceanographique accomplle a bord dc la Betgtca 
dans la Mer du C ronlund 1005 Due d Orleans Dr 
william S Bruce 8 

Eleventh Report of the \\oburn Experimental bruit Farm 
by the D^ke of Bedford KG b R S Spencer U 
Pickering F R S 13 

Survival of Man a Stwiy in Lnrecognised Human Faculty 
Sir Ohver Lodge b R S 31 
Elements of Agriculture Prof G F Warren 31 
La RadkmttivitA A Battelll A Occhiahni S t hella 32 
Astronomical Curiosities Facts and ballades J Mlard 
Gore 33 

Curiosities of the Sky Garrett P Serviss 3^ 

The Wonder Book of Magnetism Dr F J Houston 34 
1 he Wonder Book of Light Dr E J Houston 34 
The Periodic Law A F Garrett 34 
Leit faden der Pflansenkunde fur hdhere Lehranstaltcn 
Dr K Smalian 35 

Die Rienen Afrikas nach dem Stande Unsertr heutigen 
Kenntnisse Dr H Fnese 35 
Logic of Nature, a Synthesis of Thought Arthur Silva 
Wiite 3j 

Phono-Kanuogramme von Prof Otto Weiss Prof John t 
McKendnek F R S 38 

The Life of William rhomson Baron Kelvin of Largs 
Silvanui P Thompwn Prof A Gray b R S fax 
blectficity H M nobart Prof Glsbert Kapp 65 
Egyptian Birds for the Most Part Seen in the Nile Valley 
Charles Whymper 66 

Die Entstehung der Pflug Kultur Dr Ed Hahn A E 
Crawley, ^ 

A Manual of Ixiooinotive Engineering W F Pettigrew 

Matter Spirit and the Cosmos H Stanley Redgrovc 68 
The Embryo-sac and Fmbryo of Ortain Penreacta h L 
Stephens fta 

The Anatomy of Saxegothaea conipfcaa, Lindl W Stiles 
8a 

Notes on the Anatomy of Dtoon tduU Lindl F W South 
R. H Compton 8a 

On a Cone of Calamostachys Bmntyana Carruthers at 
tached to a I^afy Shoot H Hamshaw I homo 8a 
The Morphotogy and Anatomy of Uiricularia briuhtata 
Oliver R. H Compton 83 

On an Abnormal Gynteceum In Sinehyt Sylvattca Linn 
A W Bartlett 8a 

An Investigation Into the Mechanism of Production of 
Blackwater, Dr J O Wakelin Barratt and Dr War 
rlngton Yorke, Dr H W Armit 83 
Music its Laws and Evolution Prof Jutes Combarieu 
Pi^ J<dia G M’Kendrlck FRS 91 
Why Worry? Dr G ll Walton 9a 
Sciwielf for Nervous Women Familiar Talks of Economy 
In Nervous Expenditure Dr J K Mitchell 93 
5 f*®ardjes on Fungi Prof A H Reginald Bulter 93 
Wttfielpllie der Orchideen ihre Kmtur und ihr Leben 
der Pllanse, Dr Hans,. BurgefT 9s 


Fungi and How to Know Ihem an Introduction to bi 
Mycology E Swanton ga 
Elementary Chemistry Holhs Godfrey 94 
Systematic Qualitativt ilysis Dr K M Ca\en 04 
La Vita di Mlthele baraday Narrata da Andrea Nacun 

95 

Botanlsch Mlkroskopischcr Praktikum fUr Anfanger I rof 
Martin Mobius 14 

TraitA de GAograplnu physicpie Chmat, Hydrogr iphu 
Relief du Sol buig^ogruphie Prof Emmanuel de Mdr 
tonne lai 

Thf* Stone and Bronze \gt s in Italy and Sicily T Inc 
Peet xas 

Vegetationsbilder Der nordliche Schwarswald, Otlo 
biuiht Vegt taiiunsbitd r aus Dalmatien L AdamoviC 
Charakterpflanzen des jbessinischen Hochlan^s Fe!i\ 
Rosen Pflanzenformationen aus Oit Bolivia Th Hr 
zog \ egetationsbild r aus Danisch Westgronland M 
Rikli 133 

Magnetische Kirtographie In historlsch-krltlscher Darstel 
lung r Hellmann Dr C Chree FRS, 123 
Makers of Electricity Brother PotanUan, Prof James ] 
Walsh 124 I 

Syllabus of the I^cssonti on Marine Biology for Fishermln 
given at the Marine Labontory Plel Harrow in Furnefts 
by the Lancashire and Western Sea Fisheries Joint Conp 
mittee 125 . 

I he Sun a Habit ible Bi>d\ like the Farth Sree Benoyj 
bhushan Riiha Dass 

Aerial Navigation of lo-dny C C Turner Prof G 
Brvan and b H Harpir 133 
Flight VeltKity Arnold Simiuelaon Prof G H Bryan and) 
E H Harper 132 

1 he Conquest of the Air Prof A I aurence Rotch Prof 
G 11 Bryan and F 11 Harper 133 
Aerodynantik F W Lnnehester Prof G H Bryan and 
E H Harper 132 

Ninth Report to the Alloys Research Committee of the 
institution of Mechanitul bngineers Dr Waller Rosen 
ham Mr F C A H Lantsbury on the Properties 
of Some Alloys of Copper Aluminium and Manganese 
140 

Court de Physique Prof H Bouasse Dr A E H Tut 
ton b R S 151 

Diamonds Sir William Crookes FRS 152 
A Treatise on the Diffirtntial Geometry of Curves and 
Surfaces Prof L P Fi>ienhart 152 
Food Inspection Hugh \ Maeewen 153 
Catalogue of the Hemiptera (Heteroptera) >Mth Biological 
and Anatomical Referent f's Lists of Food plants and 
Parasites otc G W^ Kirktldy 1S4 
British Wild Flowers in their Natural Colours and Form 
Rev Prof G 1 lenstow 1 ^4 
Flowers of the Field Rev C \ Johns 154 
Dynamo Laboratory Manual for Colleges and Technical 
Schools W S Franklin W Esty S E Seyfert C E 
Clcwetl 155 

Mona s Records of the Earth s Changes Joseph I ewin 

Ancient Anghng Authors W J Turrell 14S 
Explorntions In Turkestan Expedition of 1904 Prehistoric 
Civilisations of Anau L W King, 157 
Report of the Public Health Committee of the London 
County Council Submitting the Report of the Medical 
Officer of Health of the CoHnty for the \ear 1908 170 
Bulletins of the Sugar-iilanters Associations Hawaii 17a 
Vortrilge iiber botanische Stammcsgeschlchte gehalten an 
der Reichsumversitkt zu Leiden Dr J P Lotsy 18 1 
Commercial Peat its Uses and PosslblUtles F T l issing 
Dr Hugh Ryan 182 

The Hygiene of School T ife Dr Ralph H Crowtev 183 
Narrative Geography Readers G 
A Systematic Geography of Europe G W Webb 184 
Narratives Selected from Peaks Passes and Glaciers 184 
Cambridge Cxwnty Geographies Cheshire T A Coward 

An^fementary Practical Geography for Middle Forms F 

A School Economic Atia* Dr J G l^rthol^ew 
Elechotechnici Dr John Henderacn Prof Glebert KapP 

«»S 


xxxvm 


InfUsf 






Index 


xxxu^ 




Atluc^of Ve|{eUtioni 338 

Actuikttt^ bci«nUfique» Mv de Naniouty 338 

MvtiMinatlcAl Tabtet, K* W M Gibbs and G £ Richard# 

wiigblnc and Measuring W J Dobb« 338 
Thr Lut Days of Charwa II > Dr Raymond Crawford 
361 

Royal Society of LoxKkm Catalogue of Scientific Papers 
I8QCK1900 361 

Shell Fl«i Induatnes Prof J L Kellogg 36a 
tibct die Geechichte der ritfWeU von Ceylon F Sarosin 
363 

The Principles of Pragmatism a Philosophical Interprcta 
tion of Experience H Heath Bawden 363 
EinfUhrung In die V cktoronalysis mlt Anwendungen auf 
die mammatische Physllf Prof Richard Gans 364 
Die VelctbranalyiU und ihre Anwcndung m der theoreUsc^en 


Fhysik Dr W V Ignatowsky 3£i 
■ ■ “ ' in dh 


Vorl^ungen xur FinfUhrung 


ie Mechanlk raumer 


fUllendiu Maisen^ Prof Alexander Bnll 364 
Funktionentafeln mit Formeln und Kurven Prof Eugen 
Jahnke and triU Emdc 364 
Die Zentrifugalkraft Prof Friedrich Poske 364 
Interpolations rechnung Prof T N Thiele 364 
An Introduction to Petrology F P Menneli 36c 
Map of Eastern Turkey in \siat Syria and West Persia* 

365 

The Anatomy of the Common Squid LoUgo Pealn L W 
Williams 366 

The Siege and Conquest of the North Pole George Bryce 

, 365. 

Let CtaU physiques de la Matl^ Prof Ch Maurain 366 
Aids to Microscopic Diagnosis (Bacterial and Parasitic 
Diseases) Captain E Blake Knox Prof R T Hewlett 
367 

Lift Lurk on Southern Roads Tickner Edwordcs 367 
Praenunnae Bahamensis C 1 Mtlispaugb, 367 
The Hofiie*life of a Golden Eagle H B Maepherson* 
373 

Bulletin of the British Ornithologists Club 373 
Catalogue of Canadian Birds John Macoun and James 
M Macoun 373 

The Birds of the Leeward Islands Caribbean Sen C B 
Cory 373 

Birds of Illinois and Wisconsin C B Corj 373 
Zambezia a General Description of the Valley of the 
Zambezi Rivtr from its l>elta to the River Aroangwa 
with its History Agriculture Flora Fauna and Lthno- 
fir^hy R C F Maugham, Sir H H Johnston, 
G C M G K C B 376 

The Mammals of Somililand R L Drake Brockman Sir 
H H Johnston G C M G K C B 391 
British Freshwater Rhixnpoda and Heliozoa James Cash 
and John Hopkinson 393 

Traits complot d’Analyse chimique appUqu6e aux Essais 
Induatriels Prof J Post and Prof B Neumann 393 
Petroleum Mining and Oilfield Development A Beeby 
Thompson 393 

Minor Tactics of the ChaDc Stream and Kindred Studies 
GEM Skues 394 

Studies from the Z^Ioglcal Department University of 
Birmingham 194 

Physlologv of the Special Senses M Greenwood 395 
Reminiscences of a Strenuous Life, Prof Edward Hull 
F R S 30s 

Catalogue of Bronzes drc. in Field Museum of Natural 
Hist^, Reproduced from Originals in the National 
Museum of Naples Prof F B Tarbell, 396 
The Building and Care of the Body, Columbus N Mil 
lard 106 

The English Lakes A G Bradley, 396 
Canterbury, Canon Danks 396 
Oxford F D How 3^ 

The Cochin Tribes and Castes L K Anantha Krishna 

Cakmmeters for Studying the Respiratory Ex 
^mange and Energy Transformations of Man, F G 
Benedict and T M Carpenter 411 
The DtaiofeoBon of Sewage and Sewage Filter effluents, 
Wj^th a Chapter on the PutrescibiHty and Stability of 
Bewaga Bffljmts, E B Phelps, Edward Ardem, 4x1 


The ideology of the London District H B Woodwir 
h R S 4«3 

A d^urther Contribution bo a Comparative Study of ti, 
Dominant Phancrogsmic and Higher Lryptogatnu 
Flora of Aquatic Habit iti Scottish Lakes George Mebt 

415 

Dir SUbswassrrfauna Deutschlands, elne Exkursions 
fauna Mammalia A\es Reptilla, Amphibia Ptces 
P Matsthic A Keichenow G former P Pappcnheim 
Coieoptera £ Rei ttcr T nchoptera, G U miw Col 
lembola Nturoplcra Hymt«noptera Rhynchota R and 
H tieymons and Th Kuhlgotz EpKemerida Plecop- 
tcra LopidopWn h r Kla p&lek and K Grhnberg 
OdonntQ F Rib PhyllopcKla L Kcilhack Copepoda 
Ostracoda Malacoi»rraca C van Douwe E Neres- 
heimer V \6\ra and 1 Keilfaack Araneae Acarma 
and lardigrada h Dahl h Koenlke and A Brauer 
Parasitische PlattwUrmcr Irematodes M LUho, Mol 
iuBca Nemertini Bryozoa Turbellana Trlciadida 
Spongillido) Hydrozoa J fhiek R Hartmcyer L vor 
Grafi L Bdhmig W Weltner and A Brauer 4x1 
Crete the loreninner of Greece, C H Hawes and Her 
riet Boyd Hawes A22 

Practical Curve Tracing with Chapters on DUTerentfa 
tion and Integration R Howard Duncan 433 \ 

Introduction to Experimental Inorganic Chemistry, H 
Blitz 434 

The Health of the Nations 434 

Fortschntte dcr ChemiM Pnysik und physlkaliscbei 
Chemie 435 

Radium J P Lord 433 

Artropodos Pardsitos Prof Daniel Greenway, 436 
Der Kampf um Kernfragen der Entwicklungs und Verer 
bungstenre Oscar llertwig 436 
Man in Many Lands being an Introduction to the Study 
of Geographic Control Prof L W I yde 4x6 
Questions on Herbertson s Senior Geography F M Kirk 
436 

Experimental Crcography G C Dingwall 436 
Cambridge County C eographlcs, Cornwall, S Banng 
Gould 436 

Highways and Byways in Buckinghamshire Clexneni 
Shorter 436 

Camera Adventures in the African Wilds being an Account 
of a Four Months Fxpedition in British Fait Africs 
for the Purpose of S*H-uring Photographs from Life ol 
the Game A RadclylTe Duginore Sir H H Johnston 
G C M G K C B 439 
Die Winde in Deutschland 433 
I Vcnli in Italia Dott Filipiw Credia 433 
Uai Anthtz der Erdn Prof h Suess Prof J W Gre- 
gory P R S 4^1 T 

Namens und Sachregister fur Samtiichc Bande Dr L 
Waagen Prof J W Gregory FRS 451 
The Face of the Farth Prof J W Gregory 451 
The Gates of India Colonel Sir Thomas Holdich 
K C M G 453 

Allgemeinc Biologii Oscar Uertwig 455 
Allen B Commercial Organic Analysis 456 
Handbuch der Mimatoiogi Prof Julius Hann 457 
The Fourth Dimension ^implv Explained 4^7 
Diagram showing the C hssification of the Elements 
Periodic Arrangement 437 , 

Leitfaden der Biologit fur die Oberklass en hoherer 
Lehranstolten Dr O Ribts and Prof E Lbwenhardt 

Farr and McMurray s C eographies Prof Ralph S Tarr 
and Prof Frank M McMurrav 458 « n 1, 

The Annual of the British School at Athens H R Hall 

A&t 

Explorazione nei monte del Karakwam ® ^ 

Amedeo di Snvojn duca degli Abnizzl Lieut -Colonel 
H H Godwin Auiten F R S ^ , .u * 

Indian Insect Life a Manual of m inseert of Haint 
jTropIcal India) H Maxwell l/sfroy and F M How 

H^rogrophic Surveying Commander Stuart V S C 

LlmSIdOH^^ Othor S««d Olh Prof W D Enm» ^ 
An Account of the Alcyonnriwjt Collected br Ae RwnI 
Indian Marino Survey Ship Inwt$gtttor In the Infian 


IneUx 


^cean Prof J Arthur Tbomaon, J J Simpaon, and 
^ W D Henderson 483 

mfiUirung in die Physiologie der Einaellegen (Protozoen) 
iUt S von Prowazek ^4 

kn Easy and Concise Guide to the Starry Heavenii ar 
ranged u a Companion to the Umbrella Star Map and 
/ Revolving Star Uome lor Instruction in Astronomy 
D McEwan 485 

A First Hook of ih>slcft Dr L Lownds 485 
An j^emenfory Text book of Ph}sicb Dr R \V Stewartf 

4^5 

Matriculation Magnetism and Electricity Dr R H Jude 
and J Satterly 485 

Studien itber dn. l^timmung des weiblichen Geschlechtes 
Prof 4 (.hllle Russo 486 

Report on the Mines and Mineral Resources of Natal 
(other than Coal) Dr F H Hatch 486 
Modelling from Nature Lilian Carter, ^ 

The lime of the binging of Birds ^ 

J<nirne)s through Korea Prof B KotA 490 
In thelorrid Sudan H Lincoln fangye bir H H John 
>ton KCMG KCB 491 
An^ their Structure Development and Behaviour Prof 
^ M Wheeler Right lion Lord Avebury 1 * R S 

* Ms 

Hindbuch dcr Blorhemischcn Arboit<tmothoden Prof Emil 
Kbdcrhalden Prof Benjamin Moore 516 
Vjfeteorologische Optik Prof J M Perntcr Section IV 
/Felix M Exner 517 

Methodologisches und Philosophlsches zur Ekmentar 
' Mathematiki Dr G Mannourv 518 
l^rotozodlogy Prof Gary N Galkins C Clifford Dobell 
/ 5*9 

[How to Keep Bees for Profit Dr D E Ljon F W L 
I Sladen 519 

'Ektropumut Oder die physikahsche Theone des Lebens 
Felix Auerbach <ao 

A Text book of Physical Chemistry Dr Arthur VV Ewell ' 
^20 

VortrUge und ^ufsatze Uber Entwickolungsmethinik der 
Orgamsmen Uber die gestaltllche Anpassung der Blutge- , 
ffisse Prof Dr Albert Oppcl ^20 , 

Bathymetrical Survey of the Scottish Fresh water Lochi ! 
Sir John Murray KCB F R S and Lawrence Pullar, 
Prof 1 G Bonney F R b ^22 
A Transformed Colony Sierra Leone ns it was and as it 
U its Progress Peoples Native Customs and Unde- 
veloped Wealth T J Alldridge 533 
The Book of Nature Stud> Prof Grenville A J Cole 

535 

Vorschule dcr Geok>gie, Prof J Walther Prof t renville 
A J Cole 525 

Die Vulkanischen Gewalten der Frde und ihre Er&chcinun 
gen Dr H Haas Dr Grenville A J Cole 52 s 
Premier Congr^ international du 1 roid Pans Oitobre , 
5-13 1908 Francis Hyndman 539 


Revis (Cecil) Stability of the Physiological Properties of 
Conform Organisms 166 

Rhbopoda and Heliozoa, British Fresh water James Cash 
and John Hopkmson 393 

Rlcco (Prof A ) Eruption of Mount Etna 135 Sun-spots 
and Faculs m 1909 169 the Recent Eruption of Mount 


Etna 399 

Richards (G E ) Mathematical Tables 338 , 

Richards (Prof H M ) Response to Chemical Stimulation 
115 

Richardson (Hugh) Anomalous Reading of the Hygro- 
meter 349 

Rickard (T A ) Standardisation of English in Technical 
Literature, 448 

Rikh (M ), Vegclationibilder aus Dfinisch Westgronland 

RIsfp) OAonata 431 

Ristenpail (Dr ) Comet jqion aoi Halleys Comet 359 

Ritchie (J L Hydroids of the Mergul Archipelago col 
lected ^ jv J Simpson and Dr R N Rudmose Brown 
447 pyoroids of Christmas Island collected by Or 
C W Andrews, F R S , 447 ^ 

.Roberts (N F ) the Britii^ Camp at Wallington, 398 


E ) Mathematical Tables 


Robertson (Dr A W D ) (i) Craniological Obaemtions 
on the lengths Breadths aro Heists of 200 Australian 
Aboriginal Crania (a) BionfttrlcaT'IVtUdy of the Rela* 
tive Degree of Purity of Race of the Tasmanian, Austra^ 
Uan and Papuan (3) the Place In Nature of tha Tas* 
manlan Aboriginal as Deduced from a Study of tht 
Cranium, 479 

Robinson (Dr Franklin Clement), Death of 43A 
Rochaux (M ) Does Water Sterilised by the ultrarviolet 
Rays contain Hydrogen Peroxide;* 449 
Rodet (A ) the Serotherapy of Typhoid Fever, lao 
Roger Jourdain (P } Oxidatiuiy of Aluminium Amalgam, 
5*3 

Rolfe (R A) Purple 1 lowered CjtUuf Hybrid, 498 
Rolls (C S ) Fhght of, from Dover to bangatta and 
Back 434 

Rolflton (VV £) Obsef;\atipnii* of Halleys Comet, 386, 
Mars during the Recent Ojmosition, 440 
Ronuin Fort nt Manchester the 335 
Rose (H A ) Modes of Establishing Fictitious Kinship now 
Current in the Punjab 76 
Rose (Prof W ) Death of, 405 

Rosen (F elix) \ cgetationsbilder, Chorakterpflanzen dee 
abessiiiischcn Ho<mlands, 133 

Rosenblatt (M ) Icmperaturc at which the Plant Tyro* 
suiases lose their Diastatic Activity, 330 
Rosenhaln (Dr \\ alter) Ninth Report to the Alloys 
Research Committee of the Institution of Mechanical 
Engineers the Properties of some Alloys of Copper 
Aluminium and Manganese 140 Light Alloys, 461 
Ross (Prof Ronald) Case of Sleeping blckncss Studied 
Prease Lnumeraiive Methods 513 
Rosset (Th ), New bound recording Instrument, 479 
Rotch (Prof A Lawrence) the Conquest of the Air or the 
Advent of Aerial Navigation 13a 
Rousselet (C F ) Collection of Kotifera made by the Third 
Tanganyika Expedition 1904-5 447 
Rowland (Rev J ) Anomalous Reading of Hygrometer, 521 
Royal Anthropolo^cal Inatitute 39 88 3^ 547 
Rojal Commission on Canals Report of the 73 
Royal Dublin Society, 119, 179 349 448 Universities and 
Technical Training Prof A Semer 539 
Royal Institution Colours of Sea and bky Right Hon 
l^rd Rayleigh O M F R S at 48 Magnetic btormi, 
Dr C Chree 351 Lowell Observatory I^tographs of 
the Planets Prof Percival Lowell 473 
Royal Irish Academy Dublin 149 513 
Royal Meteorological Society 59 147, 398, 418, 513 
Royal Microscopical Society <9 179 338 477 
Royal Observatory Greenwich the 506 
Royal Scottish Arboricultural Society, Transactions of the, 

144 

Royal Societ} a8 58 87 337 269 398 418 446 476 511 
545 Royal Society of London Catalogue of &lenufic 
Papers 1800-1900 361 Royal Society s Address of Con 
dolcnce and Fiomage to his Maicity King George V 
404 the King and the Royal Society, 464 Croonian 
Lecture at Alterations of the Development and Forms of 
Plants as a Result of Environment, Prof G Klebs 414 
Royal Society of Arts Cantor Lectures at Aeronautics, 
C C Turner 304 Industrial England in the Middle of 
the Eighteenth Century Sir Henry Truman Wood 364 
Aldred Lecture at Halley and his Comet, Prof H H 
Turner F R S 387 Albert Medal of the awarded to 
Madame Curi^ ^39 

Royal Societv Edinburgh 148 339 478 

Roval Society of Now South Wales the, Prof A. 

LIversIdge F K S 503 
Royal SodTety of Sciences Gdttlngen 150 
Royal Society of South Africa Cape Town 339 
Royal Statistical Society the Recent Growth of Population 
in Western Europe Sir J A Baines at, 193 
Rubber, Substitutes for C Slmmonds, 71 
Rudge (Prof ) Halley s Comet 534 
Rud^ (W A Douglas) the T^t of Halley s Comet on 


May 4^ 

Ruediger (E H J Filtration of Immune Sera, 357 
Rule (A ) the Mitchelstown Caves Coun^ Tipperary, 

Russ (S ) the Recoil of Radium B from Radium A ^ 
Russell (Arthur) Occurrence of Zeolites in Cornwall and 
Devon, 119 Occurrence of ^Plienakite in Cornwall, 51a 


Filtration of Immune Sera, 357 


ULSSTilV 

I in Cornwall on 



index 


xh 


KumU (Dr J ) ^ Fertilising Influence of SunUght 

^ )| Anti-typhoid Vaccination 31*7 
Rum^ (Dr^H Halleys Comet 290 Origin of 

Bbyi^ W the Red Stars 50O 

Rusao (Profa A^ule). Studien Uber die Bestimmung des 
wttftUclmjGeachlcchtes. M 

Rttttifjliell ft de) the Light of Bg^t from Recently Dis- 
B^ynastlc ana Earlv Christian Records 247 
Ryan (Dn Hugh) Commerciai Peat iti Uses and 

i^etiaUes F t Giaslng 182 
Ryvet (Mf^i Halley • Comet 259 


Sabatier (^ul) Mechanism of the Dehydration of Alcohols 
by the Atalytic Action of Various Metallic Oxides 180 
Method #f Direct Preporatfoi^of the Thiols by Catalysis 
Starting yrith the Alcohols 389 Formation of the Thiols 
and thsld' Decomposition 513 

Sagnac (OJ Interfcrenco of iwo Beams Superposed In the 
Inverse Sense along an Optical Circuit of Large Dimen 
slont, 410 

Salisbury JTRolIm D ) Geology Shorter Course 274 a 
College Text book of Geology 274 
Sambop (Dr L. W ) Pc Ilagra and its Causes, 378 
Sampaoft (Rev H h ) Progressive Creation a Reconcitia 
tion of Rebgion with Science 246 Progressive Redemp> 
tlon, 346 

Siimuelaan (Arnold) Flight Velocity 13a 
Sangfter (R B ) Rotatory Character of some Terrestrial 
Mognetic Disturbances at C recnwich and on their 
Dlumai Distribution a^ 

Sanitation the Disinfection of Scisage and Sewage 1 liter 
EBkients with a Chapter on the Putrescibihty and 
Stability of Sewage Cnlut.nts F B Phelps Edward 
Ardem 411 

Sankey (Captain H Riall) Steel Testing 406 
Sapir (B ) Language of the Yana Tribe of Indians 165 
Sarasm (F ) Ulw die Ocschichte dcr Tierwelt von Ceylon 
363 

Sara (prof George Ossian) Linnem Gold Medal awarded 
to 196 

Satellbts Observations of Prof Aitkcn 140 
Sattarly (J ) Matriculation Magnetism and Electricity 485 
Saturn Saturn s Satellites and Rings Prof Barnard aoi 
the Formation of Saturn s Ring System Prof Lowell 
291 

Sriunders (Edward h R S ) Death of 17 
Savage (Dr ) Mastitis in Cows 2a Presence of Para 
typhoid Bacilli in Man aa 

Savitch (M D ) the Solar Eclipse of 191a April 17 108 
Saxton (W T ) Anatomy of the Genera Widdnngtonia 
Endl and Caltibus Vent 29 tho Ovule of the 
Bruniacen 240 

Seal (Ci ) Sterlllaation of Water by the Ultra violet Rays 80 
Schalltr (Dr W T ) Chemical and Physical Properties of 
Klelnitc Montroydite, Terllnguaite, Eglestonite Calomel 
and Native Mercury 200 

Scheel (Dr ) Saturation Pressure of Water Vapour at 
Temperatures between o* C nnd so® C 409 
Schiller (Dr PCS) Are Secondary Qualities Inde 
pendent of Per^tlon? 538 

Schlosser (Dr Max) Discovery in the Fayum Oligocene of 
Remains of Primates 239 

Scholcs (J W ) Further Observations of Halley s Comet 


School Life the Hygiene of Dr Ralph H Crowley 183 
Schooling (William) Proposed Scientific Assessment of 
Income-tax 382 

Schoolmaster s Y^ar book and Directory the 1910 217 
Schoop (U ) New Principle of Depositing Metals 299 
Schuster (Prof Arthur F R S ) Death and Obituary 
Notice of Prof K J Angstrfim 132 the International 
Aseocfatlon of Academies 370 
Science Sdentifle Activity in New Zealand sa Forth 
coming Books of Science 34 78 the British Science 
^nd 99 349 , Classics and lienee In Education A E 
Crawley ifix Scientific Work of the Sml^ionian Instl 
fwtkw, Dr Charles D Wa(cott 176 ^entlfic Know 
Jjto amf Industrial Develbpment Principal E H 
Grifflthe, P R S 303 the Carnegie Institution of 


Washington 232 Actuality scientifiques Max 
Nansouty 338 Science and Religion In Contemponu 
Philosophy Prof r mile Boutroux 332 the Rest. arc) 
Defence Society Sir David Bruce 443 
Scientific Centres Some xv the Mount Wilson Solar 
Observatory of the Carnegie Institution of Washington 
Prof G L Hale Prof iT H Xurner F R S 97 
Scobk (W A ) Tests of Brittle Materials under Combined 
btress 359 

Scotland me Pr^' d Scottish National Antarctic 1 xpedi 
tion of J911 loi West of Scotland Agricultural Colbg( 
Ke^irts on Lxpirimcnu 31-^ a further Contribution to 
a Comparative Study of the Dominant Phanerogamic and 
Higher Cryptogamic Flora of Aquatic Habit in Scottish 
Lakes George West 415 Bathymetrical Survey of tlic 
Scottish Fresh watt r l^hs Sir John Murriy KCB 
F k S and Laurence PuUar Prof 1 G Bonne \ 

F R S 52a 

Scott (Captain) Union Jack presented to by Qui n 
Alexandra 530 

Scott (Sir J G ) Some Questions of Indian Ethnology, 531 
Sea and Sky Colours of Right Hon Lord Ra) kigh O M 
P R S at Royal Institution 48 
Sedgwick (Prof A 1 R S ) Pertpaius papuensts 3O9 
Seismology lea Ircmblements de Icrre I Abbd Moreux 
Prof j Milne F R S 4 the Barograph considered ai 
a Recording Seismoscopc M do Montesaus de BaHore, 
30 Report on the Messina Earthquake Prof G 
Mcrcall) 44 thr Missina Earthquake and its Prede 
cessors 353 Earthquakes Recorded at Shlde 77 le 
Tremblcmcnts de I orre Dr G Lisenmenger 187 
Oscillations olvtervefl in the Japanese Islands of O-Shimn 
and Hochijo Prof Omon 199 Proposed National 
Bureau of Seismologv in America 227 Records of thr 
Great Earthquake of January 32 Prince Calitxin 229 
Scismological Service in Chile 319 Frequency of Local 
Lorthqu^cs in Relation with Atmospheric Pressur in 
Manila 1902-^ 347 

Seistan the ( azcllcs of R I vdekker t R S aoi 
Selektionutheone die August Welannann, 335 
Self fertilisation and Loss of Vigour A B Bruce 7 
Self help for Nervous Women Ur J K Mitchell 92 
Sen (AC) Ihe Fight for the Cows in the Kigvcda 
450 

Scntlerens (J B ) the Catnl}5i<i of the Aromatic Acldb 12c 
Seneca Physical Science in the Time of Nero bein^ s 
Translation of the Quacstionr;, Naturales of J 
Clarke 305 

Senior (Prof A ) Univcrsiti s and lechnical 1 raining 
I pcture at Royal Dublin Society ^39 
Senn (Dr Gustav) die Gestalt< und Lageverdnderung der 
Pflansen-chromatophoren 4 

Senior (Dr) Specific Htat of Water of Crystallisation 792 
Serotherapy the Stroihernpy of T>phoid Fever A RoUd 
M Lagriffoul 120 Filtration of Immune Sera E H 
Ruedlger 257 Physiological Properties of Extracts of 
the Koch Bacillus Condensed and Rendered Sensitive H 
Vallde nnd L Guinnrd 330 Influence of Bacterial Cndo 
toxins on Phagocytosis I S Dudgeon, P N Panton 
and H A F Wilson 44b 

Senwk (J O ) Nitride'S and Oxides Extracted from 
Aluminium Heated in Air 480 
Serviss (Garrett P ) Curiosities of the Sky 33 
Sesta (Prof Attiho) Halkv s Comet 348 
Sive (Pierre) New Model Balance for the Detemunation of 
Magnetic Fields 419 

Sewage the Disinfection of and Sewage Filter Effluents 
with a Chapter on the Putrescibility and Stability of 
Sewage Effluents F B Phelps Edward Ardern 411 
Sewell (C J 1 ) T xtlnction of Sound in a Viscous Atmo 
where by Small Obstacles of Cylindrical nnd Spherical 
lM)rm 87 

Sexton (F P ) Specific Heat of W^ater of Crystallisation 
292 Corr 400 „ „ 

Seyfert (S F ) Dynamo laboratory Manual for Colleges 
and Technical Sc lools 15^ 

Shacklet&n (Sir F-rnest) National Geographic Society « 
GoM Medal presented to 135 

Sharp (Dr D ) New Species of Arboreal Beetle of the 
Genus Corfccana 471 



ItuUx 


xlii 




i^p (t K ), Hydrodynaroicftl bqufttiom representing the ( 
^ Oe^al Circulation of the Atiiio«phere» 44 
'Shaw (Knox) Comet 1910a and Uallejre Comet 169, 
Obtervatioot d Halley s Comat 409 the Iranelt aM 
lail of Halley e Comet 501 

Shaw (Ui W N I h R S > the hrec Atmosphere in the 
Region of the British Islesv aao 
ShefhLld Meeting of the British Association, 196 401 
^cil hah Industries^ Prof J L. Kellogg 369 
Shepherd (Col C h } Ear bones of Fisnes, 76 
Sheridan (Harold) the Kabdba 381 
Sherrington (Proi C S , P R.S J, Koch s Discovery of the 
Method of Plate-culture of Micro-org^isms 458, Re- 
ceptors and Afferents of the third Fourth, and Sixth 
Cianial Nerves, 51s 

Shorter (Clement) Highways and Byways in Buckingham 
shire 426 

Sidebottom (H ) Report <m the Recent Foraminifora from 
the Bay of Palermo 

Siepmann (Otto) Education m Fngland and Abioad Paper 
at North of England Education Conference, 234 
Sierra Leone as it was and as it is its Progress Peoples 
Native Customs and Undeveloped Wealth a Irans- 
) formed Colony T J Alldridge, 523 
Eilberswcig (C ), Methyl Methoxybcnxoylacetates 89 
bmunonds (C ) Substitutes for Rubber 71 
%iu)on (U Presened of \ irulent Uermt in the Atmosphere 
of Hospital Words* S99 

Simpson (Cr C ) Eorth-oir Electric Currents 147 
Simpeon y J ) a Revision of the Juncellid Group of the 
Cxorgoncllldx. 149 an Account of the AlLyoiianuns Col 
lect^ by tm Royal Indian Maruie Suivcy Ship 
invetitgaior \n the Indian Ocean 483 
Sinclair ^ 1 ), Dermal Bones of Poramylodon from the 
Asphaltuin Deposits of Rancho la Btea 505 
Singing of Birds the 1 ime of 480 
Skucs (OEM) Minor lactics of tlic Chalk Stream and 
Kindred Studies 39a 

Sky the Brightness or the Gavin Bums 439 
Sky Curiositieb of the Garrett P Serviss 33 
Siaden (h W L ) How to Keep Beet for Prolit Dr D E 
LyOo 519 

Slater (Ida L) Notes on Geology of the District around 
Llansawel (Carmarthenshire) 269 
Sleeping Sickness Bencht uber die Tatigkeit dcr xur 
erforschung der Schlafkrankheit im Jahre 1906^ nach 
Ostafrlka entsandten Kommission Dr R Koch Prof 
Dr M Beck and Prof Or h Klelne 2^9 , Bibliogi aphy 
of Irypanosomiaiu 279 Sleeping Sit^nesa Bureau 
Bulletin No 13 279 Report on the Measures adopted 
for the Suppression of Slewing Sickness in Uganda Sir 
Hesketh Hell O C M G , Crocodiles and Sleeping 
Sickness Prof E A Mincnin 458 the Writer of the 
Article, 459 

Slime Concentration, the Elements of W McDermott, 328 
Slipher (Dr V M ) the Spectra of the Major PlaneU 
232 Obsu vations of Hallev b Comet 386 
SkKUin (Or ) the Sun-spots of September 25 1909 4b 
Halley's Comet, 349 

Smnlian (Prof Dr K ) Naturwlssenschaftlichf i» Unter 
nchtswerk ftir hohero Madchenschulen 6 Leltfadcn 
der Pflan/enkunde fur hohere Lehranstaltcn 35 
Small (J W ) Cocoa nut Palm at Jaffna Ceylon with 
Branrtiob arising near the Base of the Plant 408 
Smart (Di ) Halley s Comet 223 Observations of 

Haltcy^s Comet 322 

Smith (Prof Alox ) Method for Determining Boiling 
Points under Constant Conditions 479 
Smith (C A M ) Possibility of Non-axial Loading 
Occurring in Test pieces held In the Testing Machine on 
Spherical Seats 326 

Smith (Fred ) the Nutritive Value of Black Bread 460 
Smith (CeoffiQy) Studies in the Experimental Analysis of 
Sex, 105 

Smith (Prof G Elliot) Evolution of the Practice of 
Mummification In Egypt, 407 
Smith (Dr G F H ) Phacollte from near Belfast cil 
Cryttalline Form of Nitrogen Sulphide 513 Now 
Arsenate and Phosphate of iJme and Strontla from the 
Indian Manganese Deposits 513 
Smith (H M) Results accomplished bv the Fisheries 


CommlMioa in Re-stockiim the DepletodWatwry al M 
United States with Food-fishes, Looaters w>y«tai{S9 m 
S mith (Prof Michie), Comet 19100 108 jpftQhss^trtaftt 

of Halley s Comet, 384 
Smith (Prof Robert H ) Steam Tablet, 139^ 

Smith (S W J ) Limitations of the Cell es x 

Standiuti of LhKtromotlve Force, 478 ^ 

Smithsonian Institution Scientific Work m ths^ Pr 
Charles D WakxHt, 176 V 

Smithsonian Mathematical Tables, Hyperbolnt Functions, 
G h Becker and C E Van Orstrand sidh 
Snake Vtnoiiu Dr Hideyo Noguchi 213 * 

Snodgrass (J M ) Fuel Tests with House heallog Boilers, 
18 Tests on a Water tube Boiler having tWo lypet of 
lile-roof hurnaces 45 

Soci^td d Encouragement, pour 1 Industrie NxtioiuUct 
Award of Prues and Medals 13b 
Socu ty of Chemical Industry Chmnistiy and PharroaCo- 
iherapeutics Dr C A Keane at 508 
Soil M«magement the Principles of Profs T Littleton 
Lyon and E O hippin 272 
Soil Stonlisation FertiUslng Effect of, Dr Bernard Dyer 
96 

Sola (J Comas) Comet 1910a 19 the Flattening of lo 
first satellite of Jupiter 380 1 urther Observations of 

Halley s Comet 470 Halley s Comet, 479 534 
Solar Attivit) jhi 

Solar Activity ana 1 urrcstnal Megnt tu Disturbances, Dr 
L A Bauer, ^05 

Solar C«on^tant the Dr QoraQrnski 409 
Solar Eclip^ Solar Eclipse of IQI2 April 17 M D 
Savltch 108 the lotal Solar Frlipse ol May 8 1910 
Frank McClcan 2^0 the Total Solar LcLipbe May 9 
1910 Di W J S Lockyoi 314 1 rank K McClean 

Dr William J S Lockycr 340 Mr Driffield 383 Di 
William J S l^kycr, 494 

Solar S>slcin the Velocity of the in Spate Prof Stroo 
bant 291 

SoHas (Igerna B J ) Certain Rnactlons of Albino Hair 
96 

Sollas (1 rof \\ J ) Evolution of Man in the Light of 
Recent Investigations 88 

Soma und Cr<ahlrihts Diffrienzierung ExperlmentelG 
Studicn sur Prof Johmnes Mptsenheimer 3« 

Somalil uid the Mammals of R £ Drake-urockman, 
Sir H H Johnston G C M G K C B 301 
Sosman (Mr ) Redetermination of th» Meltmg Points of 
the Metals from Zinc to Palladium 4>; 

Soured Milk its Nature Preparation and Uses Prof 
R r Hewlett 159 

South (F W ) Notes on the Anatomy of Dtoonedul^ Undl 

8a 

Spaldjng (V M ) Distribution and Movements of Desert 
Plants 250 

Spectroscopy Death and Obituary Notice of Sir William 
Huggins KCB OM,FRS 343 
Spectrum Analysis the Spectrum of Bacterial Luminosity, 
Dr R W Forsyth 7 the Sterilisation of I iquids by 
Radiations of very short Wave 4 ength M BlUon 

Daguerre 30 Displacement of Lines at the Sun’f 
I imb W S Adams 46 Measurements of the Absolute 
Indices of Refraction in Stained Glass L N G Flkm, 
38 Phosphorescence of Uranyl Salts at very low Tern 
perntures Henri and Jean Becquerel and H Kojner- 
llngh Onnes 119 Spectrum of the Comet 19100 H 
Deslandres and P Idrac iiq the Spectrum of Comet 
1910a MM Deslandres and Idrar the Spectra of 

the Major Planets Dr V M Sllpher 23a Zeeman 
Effect ol the Yellow Mercury Line A H 

Nagaoka 276 the Spectra of Comets Prof Fowler 
349 the Calcium Bands at A 6382 and X 6389, Prof 
Barnes 383 Certain Conditions of Appearance of the 
Band Spectrum attributed to Cyano^ A de Gramont 
and M Drccq, 389 the Spectroscopic Binary g Auiigm, 
R H Baker, 439 Absorption Spectra of Sohitlotit, 
Prof H C Jones 505 Absorption Spectra of Su^hur 
Vapour at Different Temperatures and Pressures and 
their Relation to the Molecular Complexity of this Elo* 
meiit J Ivon Graham. <46 Prolongation of the Band 
Spectra of Carbon Gases in tb? Extreme Red and Infrt- 
Red F Crose, 548 




Index 


xliii 


. BOW (li. I 

pporigui Corr 
^Dr (Hi 


ing» of Human Dr C TaUbcr, 508 
Metric Meaeuret 296 
llJlceoaa and Calcareoiu Skeleton R Kirk 


LoUgo Peoiii L W 
P P Ferguseon 


.don a Sample of Alex B MacDowall 
T Walker* 97 
Aaktomy of the Common 

Stab^tya^ Efficiency of Kites the* 

W H Dines F R S , jio 
Staler <Hf)i Grading Aximyses and thoir Application 

Sdio^esgoaahichto Vortrage libcr botanischc gehaiten an 
der ReicttumvcrBitiit xu Leidtn Dr J P Lotsy 181 
SbBOton (Mkor) the Jerboa^ iqy 

^teletoa m £ ) Contributions to the History and 
Ethnologwof North Eastern India* 330 
Stafs Proft Ooberck s Doubte-«tar Observations 109 
ObservatUils of Southern Double Stars Mr Innes 109 
Measures Cd Double Stars Mr Olivier 320 Stars with 
Variable Radial Velocities Messrs Campbell Albrecht 
and Wri^ft 140 Dr Curtis 140 Periodic Errors in 
Right Aabnsion of Standard Star Catalogues Dr 
Downing*, J69 the System of s Horcitlis Mr Harper 
201 Star Colours Prof Louis Hell 291 Maximum of 
Mira 1909 Herr May 320 Herr Landwrhr 320 
Stars with Variablp R^ial Velocities O J Let. 383 
Origin of Binary Stars Prof H N Rui»8ell 409 tho 
Spectroscopic Binary 0 Aurlgse R 11 Baker 430 
StatUtidl the Peripdic law A E ( arrott 34 
NuavgraUbed Profiles for Classiiirntion and Recognition 
Sir Francis Calton h RS 127 thn Census of iqif 
1 6s tho Recent Urowth of Population in Western 
Europe Sir J A Baines at Ro)al Statistical Society 
T93 Death of Sir Robert Giffen K C B F R S xqb 
Obitua^ Notice of 254 

Steam Tablea and Diagrams of the Thermal Properties 
of Saturated and Siiuerheatcd Steam L S Marks and 
H N Davis H r Wunpens a 12 Steam Tablet 
Prof Robert H Smith 3^9 the JRevicwer 339 


Stebbing (E P ) Indian lioring Beetle* 44 the I Ife 
history of Cfiermej himaiayeiuM on the Spruce (Pirea 
MoHnoa) and Silver Fir (AMei B ebbiana) of the N W 
HunaSaya 147 

Steinmann (Prof G ) Theory of the I xtreme Polygenetic 
OHg^o of the Mammalia 471 
StelUr Velocities the Objective-pnsm Determination of 
Prof R W Wood, 468 

StepheaB (E L ) the Embryo^sac and Embryo of Certain 
Pffmceic 8a 

Stowo^ (Dr R W ) an Elementary Text book of 

Physics 485 

Stewart (S A ) Death and Obituary Notice of 330 
Stewart Cr -Grarnger) a Text-book of Nervous Diseases 

St?^ (W }, the Anatomy of Suxegolhata contpieua Undl 
8a« 

St^raa (Dr Knut) I.»es Groups de Civilisation en Scan 
doavie a 1 Epoque des S^ltures k Galerle 228 
Sto^s Skin the Yellow Colour in the Dr ffenry O 
rarbet 217 

Stookley (C W ) Rhinoceroses living for Long Periods in 
SomalUand without Water 198 
StofckUn (M), Accidental Presence of Suiphocyanidcs in 
MlUc and their Origin 4^ 

ttMtaenberg (H ) a liw Temperature Cooling Bath 168 
Stone and Bronie Age* In Italy and Sicily the T Eric 
Poet, taa 

Stdrmer (Carl) Photographs of the Aurora Borealis and 
A New Method of Measuring their Altitude, 514 
^out (Prof G F ) Instinct and Intelligence 537 
Slrest a New Experimental Method of Investigating Ccr 
hdn Systema of* G H GuUiver* 203 
Srcttneyar (C E ) Brittleness of MiW Steel due to Nitro- 
gao, Xto 

»trwg (Pabkh>Martinea) Colloidal Nature of the Chromo 
^ladyfttliAurlc Adds* 360 

Jwpmnt (Pfol) Comet 1910a* 260 the Velocity of thp 
'LS^r S^fxkm In Space 291 

(Hon R. J ) AccumulatKin of Helium in Geological , 
Tltoe* 47d 


Stubbs (E J j White Fgrtt a Common Species in ou 
Islands in the Middle \gL8 203 
Stubbs (F J ) Mechanism by which Aquatic Birds ar 
enabled to Maintain llunisolves at Different Levels m 
the Water, 534 

Stuhlmann (Otto jun ) a DilTtrcnce in the PliotocleciriL 
Effect caused by Inculeni and Divergent Light 311 
Stuinpf (Prof ) btumpf Ciii dir utiunal Flow Steniii Fngm 
500 

Styles used in India Iron 1 11 Burk til 331 
Sudan in the lornd 11 1 ini-oln langye Sir 11 11 
Johnston K C M ( K C H 491 
5 uess (Prof E ) Das Antlitz dei 1 ide 451 
Sugar industry ui N't wan th 17a 
Summers (Miss I s M ) \ntipailiariun(i from the Indian 
Ocean 179 

Sumpner (Ur W I ) < 'AlvanoniPtor for Alternate-current 
Circuits 547 

Sun DispUcement of Lino at the Suns limb W s 
Adams 46 the Sun n Habitable Bod} like the Larth 
Sree Benoybhui»han Rah% D iss^ 125 the Intrinsic Bril 
Haney of the Sun Dr Nordmann 232 Coming iotal 
Lclipscs of the Sun Dr Pio Emanuelh 468 t e also 
Solar Eclipses i 

Sunlight the Fertilising Influcnte of Dr I J Russ* II 6 

249 48Q Dr John Aitkc n t k S 37 L I kteher 15O 

J W'lltor Leather 277 ^ 

Sun spots a NaUtd-evt ‘sun spot Group J 11 FIgie 20 

the Sun spots of StplLinber 2^ 1909 Dr Slocum 40 

Sun spots and Facul'c in 190*1 Prof Ricto 169 
Surface (Dr Frank M ) I production of S«*! -cted Fowls 
43 Applications of Cot relation Method to loultry 
Problems 199 

Surgtry Dratn of Prof W Rose 405 Death of Sir 
Francis Seypiour Hadcii 43-* 

Surveying Death of J BN H* nnessey F R £ 379 

Obituary Notice of 43*; H>drograpliic Surveying Com 
mandcr Stuart V S C Mes urn 482 I rccise l^eselling 
earned out with thi \m* ni.'in BiiuKular Level 53a 
Survival of Man Sir Oliver l^ge IRS 31 
Sussex Fast Lducatioii t omnuitee Fxptrimonts on 
Meadow Hay 313 

Suvswas^icrfauna D utschWnds die 431 
Sutherland (Mr ) on the Constitution of Water 292 
Swam (Prof G F) Engineering 'i'? a Profession 114 
Swanton (I \V ) Fungi ami How to Know Them an 
Introduction to Fuld Mycolog) 92 
Swinton (A A C ) Physiological FlTccts of an Alternating 
Magnetic Field on tlic Hum n Body 289 
Sykes (Miss M tj ) Anatomy of H-elnitschw mira 5 i/« 298 
Sjkora (Prof ) Halley s Comet 40 

SjTia and West Persia Map of I n stern Turkey in Asia 365 
Sxilard (B ) Action at a Distan * on the Coherer produced 
b> Metallic Contacts 548 


Taboury (F ) Syntheses Fiftcied >Mth Benzyl Cyanide 89 
Synthesis of Aromatic Nitriles 389 
Talbot (P A ) the 1 Kol of Southern Nigeria 547 
rangye (H Lincoln) in the Torrid Sudan 491 
lantalum Native Dr W von Jonn 3<>8 
Tarbell (Prof F B) Catalogue of Bronzes Ac in Field 
Museum of Natural Historv R< produced from Originals 
In the National Museum of Naples 396 
Tarr (Prof Ralph S ) Tarr and McMurrav 9 Geographies 

Taiil^r (Dr C ) the Beginnings of Human Speech 308 
Tavlor (H Birchard) Hydraulic Reaction Turbine in 

America 231 . . . ^ * 

Taylor (R L) Action of Carbon Dioxide and of Air on 
Bleaching Powdir ind Similar Substances 339 
Tchougaeff (T ) Some Cholertenn Derivatives 440 
Technical Education i Nitional System of Dr Robert 
Pohl at Association of Toothers in Technical Institutions 
206 

Teehnlol Educodon tho Ordanisatlon of Dr R T ClxiM 
brook F R S at Association of Icchnlcal Institution* 83 
Technical Institutions \SHwtalion of Tcachm In 5^ 
Telegraphy the Work of Lord Kelvin in Te^legratmy and 
NiVigatlon Prof J A Fwlng ( B F R S at Initftu 



xUv 


Index 




^ don of Electrical Fnglneeri ai Recent Developmeott in 
lelegraphy and lelcphony James Forrest Lecture at 
Institution of Civil Enflineera. Eir John Gavey C B 
54a Wireless lelegra^y Radiation from Directive 
Adnals in Wireless iclcgra^y Dr W H bcclcs 107 
Attempt at Utilising Wireless Telegrams for Weather 
Forecasts soo Direct Transmission of Ihiblic Messages 
betwfon Clilden and Glace Bay 950 Wireless lele 
graphy and Wireless Iclephon^ Prof A E Kennelly 
^4 Handbook for Wireless Telegraph Operators 274 
Tune bignals byi 378 lime Signals Intended for Shit^ 

H Poincard 479 

lelcphony Demonstration of Telephone Currents in Loaded 
and Unloaded Lines B S Cohen 339 Wireless lele 
graphv and Wireless Telephony Prof A E Kennelly 
274 vVircless Telephones and How Tliey Work Dr J 
Lrskine Murray 374 a New Telephone Relay and lU 
Applications S 0 Brown at Institution of Electrical 
Engineers 333 Recent Developments in lelegraphy and 
lelephony Janus horrest Lecture at Institution of 
Civil Engineers Sir John Oavey C H 533 
1 clephotography Modern Captain Owen Wheekr^ 337 
temperature Conditions within CloudS| the Andrew H 
Palmer 396 E Gold |88 

Temperatures LlTect of Varying upon the Colour and 
Growth of Tui Prof A Campbell Geddes 189 
Temple (Sir R ) Some Questions of Indian Ethnology 531 
Tesor (Dr Ludwig) die Mcehemik eine Cinfuhrung mit 
einem metaphysischen Naehwort 241 
Textiles the Methods of Textile Chemistry being the 
hyllabus of a Lecture Course adapted for Use in the 
J extile 1 uboratories Dr h Danncrth 5 
IhanKs thi Basin of the 315 

TherajHuties Attempt to Fxtend the t utan^^us Reaction 
to Leprosy F Calderon and V G Heiser 257 the 
\dministration of AntostheHcs 395 Immunity and 

specific I herapy Dr W d h ste Emery Prof R 1 
HewK It 306 Anti typhoid Vaccination Major F 

Russell 317 Aids to Microscopic Diagnosis (Bacterial 
ind Parasitic Diseases) Capt E Bl^o Knox Prof 
R T Hewlett 307 Unveiling of a Bust of Pasteur 
434 Curative Ircatment of Anthrax by Pyocyanase L 
Fortintau 4x9 

I hide (J ) Mollusca Nermertini Bryozoa lurbellaria 
Irieladida bpongtllidae Hydrozoa 421 
Thiele (Prof 1 N ) Interpolations! cchnung 364 
Tliiaelton Dyer (Sir T K C M G F R S ) the 

Mutation iheory Hugo de Vrtes 30a 
Thoday (D ) ExpenniciUat Researches on Vegetable 
Assimilation and Respiration 5x1 
Thomas (H IJamshaw) on a Cone of ( aJamostachys 
Btnneyana Carruthers Sa 

Thomas fN W ) Native Decorative Art in Nigeria 436 
Thomas (O ) Lemuroid Pottos 137 
Thomas (Philippo) Death of 17 

Thompson (A Beeb)) PetroUum Mining and Oilfield 
Development 393 

Ihompson (H S ) Flon of Mont Cenis 358 
Ihompson (Dr J Ashburton) tho htiology of Leprosy 17a 
i hompson (Prof Silvanus P ) the I ife of William Thom 
son Baron Kelvin of Largs 61 Physiological Effect of 
an Alternating Magnetic Field 238 Physiological Fffects 
produced by an Alternating Magnetic Field 299 
Thomson (!) ) Case of Sleeping Sickness Studied bv 
Precise Fnumeratlve Methods 513 
Thomson (James) the lerm * Radian * in Trigonometry, 
3 17 46s 

ThoinsmixProf J Arthur) an Account of the Alcyonariona 
collected by the Royal Indian Marine Survey Ship 
InvetUgator m the Indian Ocean ^3 
Thomson (Sir J J ) Scattering of Rapidly Moving Elec 
trifled Particles by Matter 148 
Thornton (Dr The^ore) Occurrence of Carrier * Cases 
In Fnteric Fever 3a 

Thorbum (Archibald), Longmans Wall Pictures Flowers 
Butterfiies and Moths, 187 

Thor^i^CJ F ) Product of the Methylatlon of Diacetoapo- 
campEwic ^ter of M G Kotpppa 330 
Thurston (Mr ) Origin and Distribution of the Cross bow 
in India aa8 


Ticehurst (Dr C B ) Individual Birds w^tch l^egM Last^ 
Year Return to Nest in Same Place, 31c 
Tidal Observations in the English Chanae|L)SQ 4 S«a 

130 ^ 

Tierc Umwelt und Innenwelt <kr Dr JL von VaxfcUU, 
prof h W Gamble, F R S 331 ^ 

1 issot (M ) Properties of Coherers 3^ 
lixier (Captain) Orography of Frei^ Indo-C^na, so6 
I odd (Ur C) Recognition of the Individual W Hiailps^lytte 
Methods 51a ^ 

1 odd (Dr J L ) Action of ( 5 rgunic Arsenic Cjppipounds as 
1 rypanocidcH 357 

Toothill and Melandra Excavations at, 335 
lopography and Hydrography of the Inland Drainage Area 
of the Sudan and Sahara pr Marquardaenia30 
Tornier (O ) Proper Posetof tho Limbs of th 4 Uiplodocuti 
lOO Mammalia Aves Reptilia Amphibia 431 

loxicoiogy Snake Venoms Dr Hideyo Noglichl 2x3 
lozer (F M ) Receptors and Afferents Of the Ihird, 
Fourth and Sixth Cranial Nerves 51a 
Tozzer (Dr ) Maya Codices 288 

I rabert (Prof W ) Cause of the \ ertical Movements lo 
the Atmosphere 347 Connection between the lempera 
ture Conditions of the Atmosphere and the Pressure at 
the Surface of the Earth ^67 

Irees and Shrubs of the British Isles Native and Acclima 
tised C S Co^r and W P WcstUl 2^ '• 

I I emblements de Terre it's 1 Abbd Moreux Prof J Milne 
FKS 5 

Iremblemcnts de Terre le, Dr G Fisenmenger, 187 
I ngonometry the lerm Radian tn Dr Ihos Muir, 
C M G FKS 156 X59 James Thomson a 17, 460 
Inpp (W B ) Hnlley s Comet 290 

Tropual Agriculture and Colonial Development Inter 
national Congress on 444 

li’Otter ( A P ) Curve 1 racing and Curve Analysis, 401 
Iroup (K S) Lytpitrocafpus tuberculatus 138 
Irowbrid^ (Prof Augustus) Past and Preaent Status of 
the iEther 505 

Irvpanosomes Action of the I It ra violet Rays on H 
Hordier and R Horand 210 

1 schcrniavski (A) Measurimint of Very High Potentials 
by Means of 'in Eleitrometer under Pressure 339 
Tscherny (Herr) Comet 19100 260 
lubcrculo^H Cdueational Campaign against 465 
Turkestan Explorations in j xpedition of 1904 Prehistoric 
CiulisutmnM of Anau J W King 157 
lurkiymAsiu Map «f la lern S\nu and West Persia 

365 

iurner (C C ) Aerial Navigation of To-day 132 Aero- 
nautics Cantor Lecturer at Royal Society of Arts 304 
Turner (Prof H H F R S ) Some Scientific Centres 
XV the Mount Wilson Solar Observatory of the Carnegie 
Institution of Washington Prof G L Hale, 97- Holley 
and hi 8 Comet Aldred Lecture at Society of Arts 387 
turner (K F ) the Fossorlal Wasps of Australia a8 
lurrell (V\ J ) Ancient Angling Authors 155 
Putt (Mr ) Caterpillar Washing its Face 437 
Tutton (Dr A L H F R S ) Cours do Physioue Etude 
des SymiSfrios Prof H Bouasse i*(( Crystalline Struc 
ture and Chemical Constitution 371 


Ubach (M ) Further Observations of Halley s Comet, 470 
Uexkfill (Dr J von) Umwelt und Innenwelt der Tkre 331 
Ullmann (DM Photo-electric Fatigue 438 
Ulmer (G ) Trichoptera 431 

Umwelt und Innenwelt der Tlere, Dr J von Uexkdil 
Prof h W Gamble FRS 331 
Underground Tc^fxxgraphy in Iretod, 14 
UniietT states the Fuel guestion in the 21 
University and Educational Intelligence 37 57 86 X17, 
145 17« 2C» 237 a68 a97 3*0 358, 388. 4»7 445 475 

UnlmStL the King and the 520 

Universities and Technical Training Prof A Senior at 
Royal Dublin Society, 539 

Urbain (Ed ), Sterilisation of Water by the Ultra^olet 
Rs>s 89 


Index 


xlv 


Jtb$&n Maigjj^eto-ehemlcal Anal^rsU of the Rare karths, 

^ 3 L(ms ). Gbvem*explo<raclon in Ireland it>6 

^Dr N V ) HaMbuch der Regionalen Geologic 
ajo 


l^allde (H ) l^/«iologlcal Properties of Extracts of the 
Kodi BaciUw Condensed and Rendered Sensitive 330 
V'aUot jGabra) Sterilisation of I^arge Quantities of Water 
by means m the Uhra violet Rsyi 300 
V'ariiJ^ Velodties, Smrs with Messrs CampbeU 

Albrecht, «k 1 Wright 140 Dr CurUs 140 

(Cr P ) State of Magnetisation of the Iron i 
Boundary Fence, on the REdge between Black bail Pass ; 
and the Tob of the Pillar FeU in the Lake District 329 
Vatifl^an (AIJ the Carboniferous Succession m Gower 
(Giamorganahire) 1^6 

Vavon (G } Addition of Hydrogen to Essence of Turpen 
tine 130 Rotatory Power of Pinene H3rdrochloride 449 
Vdvra (V ) Copepoda Ostracoda Malacostraca 4s i 

V egetationsbllder dor ndrdliche SchwarzwaUl Otlo 1 eucht 
Vegetatloosbilder aus Dalmatien L Adainovid Charak 
terpflanxen des abessinischen Hochlands Iclix Rosen 
Pllanzenfonaatloncn aus Ost Bolivia 111 Herzog 
Vegetationsbildcr aua DUnisch Westgrdnland M Rtkll 

133 

Vekturanalysla die und ihrc Anwendung in der tlu^reti 
schen Physik Dr W v Ignatowbky 364 
Vek tor analysis Linfuhrung in die mit Anwendungen auf 
die mathematischc Physilc Prof Richard Oans 364 
Vclty (V H ) Action of Nicotine and other Pyndme Bases 
upon Muscle and on the Antagonism of Nicotine by 
Curarino 87 

\ clocity of the Solar System in Space the. Prof Stroobant 
391 

Venoms Snake Dr llidcyo Noguchi 313 
Venus Observations of Halley s Comet and h T Mullens 
339 

Vercelli (Dr Francesco) Application of the Hydrodyimmical 
Theory of Seiches to the Lake of Garda, 168 
Verneau (Dr R ) Skulls Discovered by M Mansuy m th 
Cave at Pho-Binh Gia 197 

\ ignon (Ldo) Diffusive Power of Certain Artificial Colour 
ing Matters 90 Phenomena of Electric iranspori in 
Solutions of Certain Colouring Materials 339 
Viguier (P L I a Bromocrotonic Aldehyde 449 
Vila (A ) Analysis of Protoplasmic Materials 548 
Villard (P ) Existence of Two Explosive Potentials 418 
Vincent (Dr R ) Ethics of Food 319 
Vincent (Prof Swale) Chromophil Tissues and the Adrenal 
Me^lla^ 398 

Vinet (E ) Use of I end Arsenate in Vino Culture 149 

V {olJa (J ) Fight against Hail in the Bcaujoluis 339 
Viscous Liquid the Descent of a Sphere in a A B Basset 

Fft-S 5 ai 

Vision and Colour Vision Dr F W Edridge-Green 7 
Viticulture Use of Lfad Arsenate In Vine Culture L 
Moreau and F Vmet lu 

Voice, Development of the Energy of the M Marage 360 
VoUenet (E ) Dt lection of Hexamethylenetetramine In 
Musts and Wines 209 Formation of Acrolein in the 
Disease causing Bitterness in Wines 514 
Volcanoes Eruption of Mount Etna 135 165 Signor 

Riced J3S Recent Fruption of Etna 196 Prof A 
R l ecd, 399 Volcano of Matavanu In Savali Dr Tempest 
Aadeim 269 

Vdlmar (V) Some Trialkvlacetonaphthones and their 
Decomposition by Sodium Amide 360 
Votton (A) Havelocks Relation between Double Refroc 
don aM the Index of Refraction 309 
Vowmaen (A C ) the Reaction of Nascent Hydrogen in 
the Dry State 39 

Vredeafaorg (E W ) Chondfodonta horn a New Species of 
Foeelt uimellibranch from the Hippurite-bearlng Beds of 
Srfstaa, 330 

Vrlat (Piw H de) Production of Horticultural Varieties 
att the Mutation Theory 303 
Vuftvid (P ), Five Years' Temperature Observations 
(ipoa-g) ihade at Belgrade 13S 


swale) Chromophil Tissues and the Adrenal 


Vulkanlschen (jewalten der Lrdo und ihre Erscheinungei 
die Dr H Haas Prof UrcnvIUe A J Cole 535 

Waagen (Dr L ) Numcn und bachregliter fur Samtliche 
Buiidc 45 1 

VVager (Mr I Cytology of Ytast 317 
VVanI (A ) Methyl McthuxybcnzoylaceCatcs 89 
Walcott (Dr Cliarks I) ) Scientific Work of tiio Smith 
soman Institution 17b 
Walden (Prof ^ U Water an Electrolyte? 391 
W'\lkcr (Dr Dilbtrt 1 ) -x Sample of Spurious Comdatiun 
97 

I W oiler (Dr AD IRS) Action of Nicotine and othir 
, Pjndino upon Muscle and on the Antagonism of 

! Nicotine by Curarint 87 Death and Obituary Notice of 

Prof F r W Pfiuter 314 
Walsh (Prof James J ) Mnkcih of Electricity 134 
Walthor (Prol J ) Vorw huh clcr Gcologie 535 
Wahon (I)r i L) Why Worry? 93 
Wurr (J W ) 1 lectnc Ignition of Inlcrnal-comburtio 

F ngicics 330 

Warren (I rof G 1 ) Fluiiuils of AgncCilture 31 
Warron (S Flazzledinc) ( hnrcoal Burning in Eppm^ 
Forest 398 

Washington the Curn gie Institution of 333 
Water thu CfOlour 0/ Sir F Ray Lankestcr K C B 
FKS 68 I rof II 1 Barnes 188 Prof W N 
Hartley IRS 487 

Water the Constitution of Discussion at Faradav Societx 
391 

Wat< rnian fT f ) Run'll uf tlu Diegueno 317 
W ukms I itchfnrd (Dr Wilfred) 1 ight Pi(,nienUitloii and 
New growth bcin^ an I si^ny on thu C tnesis of Concer 
394 

Wutscin (D M S ) UptHr Liassic Reptllia 148 
Watson (Rtv J B S ) Formation of Chiructer 187 
Walt (Andrew) Centre of t ravity of Annual Rainfall i88 
349 

W«bb (O W) a S)stcmotK Geography of Furope 184 
Webb (Wilfred Mark) the Mahods of Bird Fanciers 7 ^ 

Webster (Prof A ( ) last and 1 resent Status of th 
I thrr 504 

Webskr (J M) Mite (Pcdtculotd s ventneosug Newport) 
499 

Webster (Mr) ihc Lesser ( lovtr leaf Wetvil 318 
A\cij,hjiig and Measuring W J Dobbs 338 
Weinberg (Boris) on the Preservation of Hailstones and 
the Investigation of their M icrcwtructurc 427 
Welnj;.nrtcn (Dr Julius) Death of S30 
Weismann (August) da Selcklionstheonc 335 
\\ * is«! (Prof Otto) Phono kardi j,rainmc 38 
Wtjss (Pierre) Magiietk I rt parties of Mangamse 
Vanadium and Chromium ti> th Saturation Intensity 
of Mogm tisnticin at Very low Icmperatures 119 
Wcitner (W ) Mollusi 1 Nem* rtmi Bryozoa 1 urbellana 
Iricladida Spongillida- Hydrozoa 431 
Windcll (Prof) rphomeris for Pros 1910 109 
Wenner (F ) Vibration Calvanomcter 35S 
Wi rtheimcr (l^of J ) la Formation des Ing^nieurv en 
France cl e I Finn r Andr<i T * lletan 538 
West (Ceorge) a rurlhtr ( ontribulion to a Comparative 
Study of the Dominant I hancrogamic and High r 
Cryptogamic Flora of Aquatic Habit in Scottfsh Lakis 
4<5 

Westell (W P ) Trees nnd Shrubs of the British lalcb 
Native and Acclimatised 243 
W'htfiler (Captain Owen) Modtrn Telephotography 337 
Wheeler (W F ) Changes undi rgonc by Stored Coal 348 
Wheeler (Prof W M ) Ants their Structure Dr vi lop 
ment and Behaviour 51s 

Whetham (W C D FKS) Fugenics and Lncmploi 
ment 137 

Whitaker (L ) the Transit and Tall of Halley s (*omet 302 
White (Arthur Silva) I^glc of Nature a Synthesis of 
Thought 35 

White (R G ) Recognition of the Individual by Hnemolvtic 
Methods 51a 

White (Sir WiUi*xm) Marine Steam Turbines 438 
Whitfield (Prof R P ) Death of 355 


xlvt 


Index 


i 




/UtM| (W R ) tbe Orgamiation of Induttrial Research 

f^^mper (Charley Egyptian Birds for the Most Part 
aean in the Nile Valley 66 
wieferich (Dr A ) the Lquation ^ s iS 
tyjflUnd (Df OR) Cretaceous 1 uitle Archelon uchyrot 

Lecture at Manchester Literary and Philoeophical 
Society, Recent Additions to Ideas K^arding the Internal 
Structure of the rtrch bu* 1 homes ll Holland 
KCIE FRb >9a 

wilder (Prof H H ) History of the Human Body ha 
WUey (Dr H W ) Ethics m hood 319 
Williams (C Grcville F R S j Death of 530 
Williams (H ti } Hammer linllt in Overhand Sloping and 
Raising 338 

W lUiams (L W ) the Anatomy of the Common Squid 
LoUgo pMokt M 

Williamson (h. D ) North American Dragon flies of the 
Genus Macronia 334 

Villis (Prof Bailei ) the Pi inciples of 1 alseogeographv 


Workman (Fanny Bullock), the Hispar ^hr'irilift ttih* 
taries and Mountains sss ^ 

Workman (WilUam Hunter) the Hiapar 
Features of Its Structure asa ^ ^ \ 

WormaM (H ) Attitudes assumed by thf |la}hW daring 
the Perm of Courtship 466 
Woronichir (N N ) Rhodophycen Collecb|d In t||a Bfaok 

Dr G L Walton, 98 
WorbseU (W M ) Halley s Comet, 5^ 

Wragge (C L ) Discovery at Bay of islands ■ % Sagles ol 
Engraved Rocks 436 # ^ 

Wright (Dr ) Comet soioa 79 Halley ■ Copet 3ft 
Wright (Dr L P ) Death of 40 , Obituap Notioa of, 

73 , 

Wnght (Prof J Edmund)^ Death of, xp3 
Wright (Mr ) Stars with variable R^al Wdecitiea, ift 
Wroezynski (A) Chemicdi Action of High fijNMirea, dip 
Wurxelpilxe dcr Orchideen Die Ihre KiJEbr tmd shr 
1 eben in dcr Pflanze Dr Hans Burgefl, p 


iVilmore (A) Carboniferous I imebtone South of the 
Craven 1 ault (Orassington-Hclliheld District) 329 
Wilson (H \ F) Influence of Buctenal Lnootoxins 01 
Phagocytosis 446 

Wilson (J ) Impoitance of Scientific and fcthnicil Educa 
tion to Industrial Progress 508 
Wilson (Prof J ) Sepdratc Inher tance of Quantity dnd 
Quality m Cows M Ik 148 

Wuson (N J) PractRil iestmg of Llectrical Machines 
185 

Wilson (W ) Det rease of \ tlor ty of the d P irt ties on 
Passing tnrough Matter 47( 

Wimperis (H h ) fables and Diagtams of the Ihermal 
Properties of Saturated and Superheated Stem L S 
Marks and 11 N Davis aia 
Wimh (\\ II) th F jcult Df trine 538 
Winchester (Geor^ ) a Brush for Collecting Mercury 
461 

Winer (Leo) the Term Rom or Romani applcd to the 
r Gypsy Race 43b 

Wihnec^e S Comet 190911 Observat ons of R Prater 534 
Winstddt f£ O ) Forms and Ceremon es 4a 

Wireless relegraphy K'ldlation from Directive Aerials in 
Wireless lelegn4>h^ Dr W 11 Eccleb 107 Attempt 
at Utilising wireless Telegrams for Weather Forecaits 
300 Dirfct Jransmstion of Public Mes«*iges between 
Chfden and Glace Bay 356 Wireless lelci,raphy and 
Wireless Iclephony Prof A h Kennelly 374 lime 
Signals by Wireless lekgraphy 378 lime Signals 11 
tended for Sh p<. H Poincar6 4^^ 

Wirelen Teltphon> Wireless lolephones and How They 
Work Dr J Fmkine Murray 274 Wireless lolegraphy 
and W reless 1 cl^ony Prof A E Kennelly a*'4 
Wisfoiis 1 Bird or 111 no s and C B Cory 373 
Wobuin Experimental Fruit harm Eleveith Report of the 
Duke of Bedford KG F R S and Spenc<r U Picker 
in| F R S » 13 

Wolf (Dr ) Daniel s Comet 19093 109 Observations of 
Comets 331 Halley 3 Comet 439 Further Observations 
of Malky’s Comet 470 

Wolff (J ) Action < f the Alkehne Dibasic Phosphates on 
lyrosinase 30 

Women the Welfare of 434 

Wood (D Orson) I iberanon of Helium from M neralb 
by the Action of Heat 398 
Wood (H E) Halleys Comet S34 
Wood (S|r Henry Irueman) Industrial England in the 
Middle of the Eighteenth Century Lecture at Royal 
Sor ety of Arts 3&|. 

Wood (Ptof R W ) Objective posm Determinations of 
Radial Vokidties 331 Fluorescent Absoi^ion 313 the 
Olnective pnsm Determination of Stellar velocities 468 
Infra Hhd and Ultra Violet Landscapes 305 
Woodward (H B F R «» ) thp Geologv of the London 
District 413 

WoodwMh (Prof R $ ) Racial Differences in Mental 
TraiU II J 

Woolley (t leonard) Arelka 151 


lellow Cxilour in the Stoats Skin, the, 0f Henry O 
Forbes 317 

\cllow Mercury I me X 5770 2^eeman EffecV4( the, ProL 
H Ndgaoka 376 

Yorkc (l>f Wami^ton) an Investigatipn into 
Mechanism of Production of Blackwater ^a v tr , 83 
\ oung (G A ) Canada Department of Minea, a Dwrip- 
ti\c Sketch of the (^lo^ and Economic Mloer^ m 
Canada a6i 

\oung (W J ) the Alcohohc Ferment of Yeaitoiuce, aS 


Zambuia a General Description of the Valley of die 
Zambezi River from its Delta to the River Arogimwa 
with Its History Agriculture Flora Fauna and Rmtio 
graphy K C F Maui,ham Sir H H J^uwton, 
trCMG KCB 37b 

Zeeman Effect of the Yellow Mercury Line X 4770 Prof 
H Nagaoka 37b 

Zehndcr (Di I ) the Nature of Comets lalls 169 
Zeleny (Pi of John) Lycopodium Spores 136 
Zenhdrt (Dr ) Occurrence of Gditre in 1 ish 317 
Zentnfugalkraft D e Prof Friedrich Poskc 
ZenuwsuKoI Voordtafht 1 over den Bouwvan het can 
trale een Voorbere d ng tot de Khnick der Zenumdak 
t n Door Pr f J W Langelaan 308 
Zoology Lehrbuch dei Protoaoenkunw Dr F DoAain 
Prof F A M nch n I Noturwiisonschaftf ches Unte 
richtswerk fir hohire Modchenschulen, Prof Df t 
Smahan 6 New Spoties of Fly ng Fox from the Island 
of Pemba Dr P Matschie 17 New Bat from Java 
Dr F A Jentink 17 the Afncan Fruit bats m the 
r p morphorub C roup Knud Anderaon 17 Zodotfcal 
Society a8 88 147 20Q 327 159 447 547 tlte 

sorial Wasps of Australia R E Turner, aS Oertaui 
Subcutaneous 1 at bodies in loads of the Genus Bi^ 
C L Boulenger 29 Dr H J Hansen and the Coptn 
hagen Mubeum of Zoology Dr W f Calmaa and 
others 36 Dr H J Hansen 136 a Rare Crustaoean 
M D H 11 3 Drying and Placentation of the Nine 
band d Armad 11 11 H Lane 43 Death of Dr Otto 

Hermes 102 Lvolution of Intelli^ce, Prof C Judaim 
Herrick 114 the Genus Haplozoon Dr Dogwl, t66 
\ward of Linneai C^ld Me^ to Prof Ge(»g Osteii 
bars 196 Young Tapir skull from Tucuman, Dr 
Ameghino 198 the Cazelles of Seistan R Lydmnr, 
FRb 201 lendency to Melanism among the An 
fauna of Ahska Dr J Gnnnell 338 Sable AnftMops 
from the Sh mba Hills Mr Heller 339 Papers oa 
American Invertebrates New Cephalopoda 6 kmii 
H awaiian Islands S S Beny 334 Coslenteratas Iman 
Labrador and Newfoundland H B Billow lu NMtb 
American Dragon flies of the Genus Maeromia E B 
Williamson 334 Death of Prof E J L Van EMnedoh, 
386 Obituary Notice of 344 a Sponge with a StBceoiu 
and Calrarrous Skeleton R Kirkpatrick 338 l)b« 
die Geachichte der Tlerwett von Caylon Sarasia 365 1 


IntUx 




Xlvii 



447 Hydroids of Chrutmai litand ooUacted by Di 
C W Andrews F R S J Ritchie 447 Obterva* 
on the Anatomy and General Biolo|Qr of aome Men 
of the Larfter Cetacea D G LiUlr 447 2 Sooloi 
Society of Philadelphia Report 466 Report of Zoolof 
Gardens at Glxa Cairo 466 an Account of the Ale 
arlaps collected by the Royal Indian Marine Su 
Ship in the Indian Ocean Prof 

Arthur Thomson J J Simpson and Dr W D 1 
derton 483 Scent-Glands of Deer and Antelopes 
Pooock 53> the Cutaneous Scent^lands of Rumina 
R I Pocock Mechanism by which Aquatic R 
are enabled to Maintain Themselves at Different 
in the Water F J Stubbs ^3^ a Wapiti and a Munt] 

R Lydekker ^47 

Zorn (L ) Action of Thionvl Chlonde on Mixed Orgai 
magnesium Compounds 360 

Fuckerkandl (Prof FmiH D ith of 406 




A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


To iho iohd ground 

Of Nature irusU the mtnd which bmlds for aye — ^WoRDSMOftTi? 


THURSDAY MARCH 3 1910 


Ai{/$NCyCLOPAZDlC TREATISE ON THE 
PROTOZOA 

det Pfotozoenkunde Zweltc Aaflage der 
^IMtozoen als Paraslten und Krankheitserrcgcr 
r Doflein Pp 9 14, 825 figures (Jena 

Fischer, 1909 ) Price 24 marks (unbound) 

'* I study of the Protozoa has made very grcit 
A progress dunng the last t^^ent> years so great 
that even those who devote themsohes to this branch 
of knowledge have the utmost difhculty in keeping 
pace with its rapid advance This state of things is 
due chiefly to the great practical importance of the 
Protozoa for medical veterinary and agricultural 
science, but also because the primitive fonns of life 
give the clue to many biological problems of funda 
mental importance Hence the number of those who 
occupy themselves with researches u|)on Protozoa has 
very much increased both amongst professed zoolo- 
gists and also amongst those to whom zwlogicil 
questions are a secondary consideration all such 
workers however whatever their aims will welcome 
the publication of Prof Doflein s treatise This work 
is ostensibly the second edition of his well known 
manual on the Protozoa ns parasites and causes of 
disease a most useful book in its time though now 
left behind by the flowing tide of research , its parent- 
age, however is scarcely recognisable, since the 
second edition appears with new title changed form 
and greatly enlarged scope The treatment of para 
sites and disease though not neglected takes a 
secondary place and the work has become nn ex 
hnuBtive general treatise on the Protozoa 
It if difficult within the limits of space imposed 
upon a reviewer, to give an adequate account of the 
wealth of facts, Ideas and illustrations contained in 
the 900 or so pages of this book The work is 
divided into two halves the first containing a general 
account of the natural history of the Protozoa the 
second a more detailed systematic description of the 
grOhps of Protozoa and of the special problems con 
>aected wlih them 
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The general part begins with a short introduction 
giving the definition and distinctive characters of the 
Protozoa and is then subdivided under the headuigs 
morphology physiology reproduction biology (or 
bionomics) system and technique The Protozoa are 
regarded as unicellular organisms occupying a middle 
position between the Bacteria and thnr allies below 
and the Metazoa above As regards the structure of 
protoplasm the author is a strong adherent of the 
alveolar theory of Butschli The nucleus of Protozoa 
is described in detail both as ri gards constitution and 
morphology and special sections arc devoted to 
chromidia centrosomes and blepharoplasls we miss 
however any discussion of the binuclcar hypothesis of 
the cell put forward by Hartmann and Prowazek in 
relation to the theory of the centrosome The term 

blcpharoplast is applied l>y the author to the 
kinetonurleus of trypanosomes as is usual in Gcr 
many wc must confess to a feeling of surprise how 
ever that the author doubts the nuclear nature of this 
body 

Ihe section on physiology is subdivided under the 
headings Stoffwechsel and Kraflwechsel Tlie 
section on reproduction deals with fission fertilisation 
form and development the Protozoa as unicellular 
organisms and theonticil problems of sex and repro- 
duction Under the fifth of these headings the author 
discusses the hypothesis of nuclear dualism (more cor 
rectly dualism of the chromatin substance) of the 
protozoan organism put forward by Schaudinn and 
Goldschmidt according to this view, every protozoon 
IS be regarded as containing two nuclei (or rather two 
kinds of chromatin) a StofTwechselkem of vegela 
tivp somatochrnmatin and a Geschlechlskem of 
generative idiochromatm The author considers (and 
wc fully agne) that there arc not two distinct kinds 
of nuclear substunce but th-it one and the Mine sub 
stance is responsibk both for functional activity and 
for heredity in the protozoan body he quotes 
Hertwig s opinion in support of his own to the rfftct 
that somatochromatin is idiochromatm of which the 
activities are awakened and idiochromatm is sornato- 
chromatin in which the nclivitv is dormant but can 
be renewed under suitable conditions He considers 

B 
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further that many substances, which have been mis- 
takSft for chromatin on account of thehr affinity for 
atsfais are in reality reserve materials predpitatlon 
products and the like and that this confusion of 
chromatin with other substances has often ted to the 
erroneous distinction of two kinds of chromatin 

In discussinir the theoretical aspects of reproduction 
*^and fertilisation, the audior states and reviews In a 
very clear and interesting manner the various theories 
that have been put forward cspeaally those of 
Welsmann, Butschli Hertwig, and Schaudinn and 
ends by sketching in brief outline a theory of his own 
I Iving cells are regarded as consisting principally of 
two groups of vitally-active substances, the one, more 
Auidi responsible for motor phenomena, the other, 
more viscid regulating metallic celt functions In 
cell-reproduction bv fission these substances are never 
distributed with mathematical equality amongst the 
descendants hence continued division brings about 
accumulations of different properties In certain indi 
\ {duals, with as a consequence impaired vital 
^tivity and reproductive power Individuals are pro- 
duced some of which become richer in reserve material 
»{ emate) others in motile substance (male) Since 
these two kinds of individuals contain aggregations of 
substances which have intense mutual chemical re- 
lictions they exert an attraction one towards the 
other, the two individuals tend to unite as gametes 
and by their union cell-equilibrium is restored and 
vital powers renewed Hence fertilisation is regarded 
aa a necessity for the life-c>cle due primarily to the 
imperfections of cell-division and to the consequent 
loss of equilibrium in the cell-constituents a view 
which unites and extends the theories of Schaudinn 
ind Hertwig resjiectively 

The section dealing with the bionomics of the Pro- 
tozoa 18 divided into the following subsections — 
occurrence and distribution, habit and mode of life, 
idaptation of the methods of nutrition adaptations 
of the reproductive processes and means of dispersal, 
mffucncc of the medium light and la^s, temperature 
and climate Lnder the heading System the 
various ciabbifications that have been put forward are 
•discussed The Piotoroa are classified into two main 
divisions first the Plasmodroma including the Rhizo^ 
»poda Mastigophora and Sporozoa, and, secondly the 
Ciiiophora including the Clliata and Suctoria Ihc 
J 5 piroch<£tos irc regarded as leading from the or 
ganisms of bacteria! nature to Mastigophora and 
hence for the first time we believe in a treatise on 
Protozoa the Mastigophora arc dealt with before the 
Rhuopoda 

The section on technique is a brief summary of 
methods of cultivating inveatigating and preserving 
Protocoa 

The special part of the work is a detailed descrip- 
tloo, in systematic order of the structure and hfe- 
hisCOrics of the orders, families, and more important 
genera and species of Protozoa Intercalated amongst 
the systematic descriptions are sections dealing with 
the parasibc and pathogenic importance of certain 
frroups, ^l^amcl} the Spirochetes Flogellates 
Amoebas, and lelosporidia In these sections the 
diceases produced bv the Protozoa In question and 
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their pathology and edob^, are di 
figures and descriptions of m blood-aOt 
brates which arc responsible for tbeir 4 
From all this wealth of material we must ba 
to note a few points oonceming debated 
The theory of an alternation of sexual 
sexual generations in trypanosomes, oomparoMa 
alternating cycles of H«mospondia, is regard^ at 
purely hypotheUcal and in peed of proof TTie a|ra^ 
considers that It will protebly be necessary 
future to place the genus Trypanosoma in the fcnWjr 
Cercomonadidee in ciobe proxunity to HerpetogUMw 
and Crithidia on the other hand, rrypanopUpfng fS 
placed in a separate faifilly Bodonidn SctuUQRBlia^ 
statements with regard to the oclatKinsbip of Trypano^* 
soma to Hsmoproteub and Leucoc3rtozoon are sCt forth 
in detail togedicr with the cnticisms and ofajections 
of Nov) MacNeal, and others judgment ts suipwided 
until more exact information shall have been obtained 


but Hartmann s union of Hdemospondia and Trypano- 
somes into one group the Hinuclcata is not accepted 
The genus Hamoproteus (Halteridium) is dealt with 
In an appendix to the Hacmosporldia together with 
Babesia Endotrypnnum and l^ishmania, it will be 
a surprise to must protozoologists to meet with Lei^ 
mania in this company and we are decidedly of 
opinion that Us proper position it In the neighboui 
hood of Herpetomonan 

In the class Rhizopoda the forms with lobose paeu- 
dopodia and a shell are placed with the nionothala- 
mous Foramimfera so that thU order can no kmgvr 
be defined by the retlculosc nature of its pseudopo^ 
The Protomyxidea including the genera Vampyrella 
Fscudospora Chlainydotnyxa, and Labynnthula ate 
placed as an appendix of uncertain position at the 
end of the Rhi/opoda 

The Telosporidm ate subdivided into Oregarinidtt 
and Coccidiomorpha the becond of these divisions In- 
cludes the Coccidia and the Hsemosporidla, which are 
divided into Plasmodidae and Hsemogregarinidae 
We regret to see the familiar generic name Cocddium 
replac^ by Etnierla , this is one of those many cases 
where in our opinion rebellion against the law of 
priority in nomenclature is not only lawful but impera'^ 
live 

The feeling aroused by even a cursory scrutiny of 
this book IS one of dismay at the vast extent to which 
the subject has grown, astonishment at the erudition 
of the author and gratitude to him for his pains- 
taking diligence in putting together such a store of 
important facts and so useful a guide to the mtHcas 
cies of the subject It would not be difficult perhaps, 
to point out parts of the book here and ^ere in 
which certain subjects or groups have not been so 
well treated as others, the Hsemogregarines for 
instance, are not dealt with very adequately But a 
treatise of this size on which the carping critic woldd 
be perforce silent, could hardly have been written by 
a human being tsc even by several.# It fs sekkm that 
so great a work is completed by one%an at the prCv 
sent time A striking feature of the book It the 
number of beautiful illustratkms, and espedid^ of 
previously unpubbshed figures, aonie tba author 
and some b> other investigators f In pardcular wo 
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Attention to many figures reproduced from 
Mpia left* bt^lnd b\ the late Dr Fritx Schaudion, 
'wUeb^ wUi be of the greatest interest to all proto* 
wdhgitts, 

&l 6mcludon U'e have no hesitation in recommend- 
1^ Ihiif work to all those who wish to possess an 
and exhaustive treatise on the Protozoa 
E A Minchin 

T«jir SARLV HISTORY Oh NEW ZEALAND 
A Hiitofy of the South Island of New Zea 
pfnd and the IsUmds adjacent and lytng to the 
South from ib4a to 1835 By Robert McNab Pp 
av+499, with plates and chartb (Wellington 
N^Z WhUcotnbeiand Tombs, Ltd , 1909.) 

T hose who personalty acquainted with that 

prosperous and very up-to-date portion of His 
Majesty's Empire nou known as the Dominion of Now 
Kealaad will find it difficult to reabse that so recently 
Sts the j'ear 1835 the Customs House authorities in 
I«ondon decided that whale oil imported from that 
country was liable to a dutv of a6^ 12s per tun on the 
ground that it did not come from a British possession 
So many stirring events however had already taken 
place in New Zealand at this dale that it has required 
eleven >cars of research to enable Mr McNab to 
recover from the forgotten past the materials for a 
hUtory of the southern portion of the Dominion from 
the time of its discovery by lasman in 1643 up to the 
5 ear mentioned The task has been an arduous one 
Involving the close study of rare works in English 
Spanish, French, and Russian, and the examtnabon 
of countless official documents and files of local news- 
p ipcrs Information has been brought together from 
c\cry quarter of the globe, and not the least interest 
ing of the author's discoveries is that of a series of 
manuscript logs of early voyages which he found in 
the library of the Essex Institute at Salem Massa 
chusetts 

llie classical explorations of Tasman Cook and 
\ ancouver are already familiar to students of history 
but the details of Bellingshausen s visit have hitherto 
been almost unknown to English readers He com 
manded a Russian expedition which reached New Zea 
land in 1820 The narrative of the voyage, published 
ia Russian is now very rare An abridged translation 
•was published in German in X904 and Mr McNab 
has included in the present volume an English trans- 
lation of the portions relating to New Zealand the 
most interesting of which is a graphic account of the 
sea-elephant fisher) which then flourished In Mac 
guarie Island 

In the early part of the nineteenth century New 
Zealand and the adjacent islands were a kind of 
no-man 'sdand, and a happy hunting ground for 
sealers and whalers from Australia and America The 
rseords of these earlv trading expedidons culled 
largdy from the shipping reports and correspondence 
ooluiniis of the Sydney newspapers, contain mudi of 
^thirilUng adventure^ The men must have been made 
of stem stuff who would consent to be left behmd in 
entail sealing gangs on an almost unknown coast, 
exposed to the attacks of t^e cannibal Maoris— attacks 
ufbkdt weiw sometimes very successful-^and with 
^105, VQL 83}* 


•cantjr supplies nhlic thdr ship continued he/ 
explorations to call for them and their sealskins at 
some future date often many months later S>(lnev 
formed the headquarters of most of these expeditionb 
It was then a convict settlement and we are to^ that 
Governor Phillip actuallv asked the English atitbori 
ties tor bpecial powers to deport condemned men to 
New Zealand to be handed over as food for the 
natives 1 

The compilation of this work has cvidentl) been a 
labour of love but the author has noi^ the less 
earned our gratitude by the manner m wtmh he has 
fulfilled his tabk Ethnologists and naturalists will 
both find a good deal to interest them In the book but 
it IB as a piece of historical research that It must be 
judged and we expect that the writer of historical 
romance as welt as the more serious student of his- 
tory wilt profit largely by it In years to come 

A D 

CHEMICAL CONTROT OF FOODSlUhhS 
Food In^pcctwn and Analysts For the use of Puhltc 
Analysts Health Officers Santtary Chemists and 
Food keonomtsts By Albert £ Leach Pp xviii + 
954 +vl plates Second edition revised and enlarged 
(New \ork John Wiley and Sons Tendon Chap- 
man and Hall Ltd , 1909 ) Price 31J 6d net 

T HIb work, the first billon of which was reviewed 
tn these columns some four years ago (Natlrb 
November 17 1904 p 57) is favourably known in 
this country as a very useful aid in the analysis of food 
stuffs For the Information of readers interested In 
this subject and hitherto unacquainted with the volume 
we mny mention that it aims at giving in a compass 
of about a thousand pages a short description of the 
origin and composition of all the chief foods condi 
menu and arcohohe beverages , together with a sclec 
tion of the most approved methods for their chemiuil 
and physical examination 

General laboratory equipment is dealt with and 
there are sections devoted to special apparatus such 
as the microscope, camera tintometer, rcfractomcter 
and polarimeter Numerous tables of analytical con 
slants are provided as well as many illustrations of 
microscopical structure in fact, the idea appears to 
be to make the book so far as possible self sufficient for 
all ordinary work The convenience of this is obvious, 
the essential information enabling routine samples to 
bo disposed of is collected in one volume instead of 
being scattered over haIf-«i-doren hor assistance in 
dealing with special cises where fuller details are 
necessary, a long list ot references is appended to each 
chapter 

The new matter m the second edition runs to some 
167 pages A notable extension is made in the chapter 
devoted to cereals Here wo remark the inclusion of 
such matters as the use of pancreatin for starch 
converting purposes alternatively to malt extract a 
table (Krober's) for determining pentoses and pentos- 
ans from the amount of phloroglucido , 1 scheme for 
complete nsh-analysis arnl sections dealing with the 
bleaching and examination of flour These last in 
addition to the usual methods for determining the 
proportions of gluten gUadin and other proximate 
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t0iuitltciait8 of flouTi bkdiide dwcriptf^mf of bokifirff- 1 
iQftSi absorption and doug^k^teits, the two best* 
known means of reoQgidsuigf bleached flouTi namdy, 
extraction of the ocdouring matters with light petn^ 
eum, and the detectioa of nitrites in the sample* 

An extensioti wUch will be found very us^i is a 
separate chapter upon the examination of flavouring- 
extracts and thdr substitutes Processes are given for 
the detorrnination of vaniIUn» coumarin, benziddehyde, 
lemon oil, wintergreen oil, and other essential oils 
occurring in extracts and essences » and notes upon 
adulterants and imitations are also included* 

It will be readily understood that with so large a 
Held ih cover a single volume does not, even with a 
titousand pages, sifffice for any exhaustive sousdon 
of the various toj^cs The really difflcult cases of 
adulterathm, the doubtful *^border 4 ine*' problems, 
remain always dependent for their solution upon the 
experience, skill, and wider knowledge possessed by 
tile analyst Beyond this general observation, how 
ever then Is httle but praise to bestow upon the book 
Apart fram one or two misprints, the only questionable 
maittcr noticed is the I>efm*ii table on pp S 95 * 7 » 
where the values of lactose appear rsther doubtful, 
and one may daim a fittla grumble at the pounds 
avoirdupois, the bode is not, in the literal sense, likely 
to be a vade tneemtu It will lie on the labwatory 
taMe, but it will be worth its place there C S 

TJIE MOVEMENT<i OF CflROMATOPHORES 
IN PLANTS 

Die GetialU uiwl Lagneritnitrung der Pflanuen 
Chromatophoren By Dr Gustav Senn Pp xv 
■f■397 (Leipzig W Engclmann, 1908 ) Price 20 
ma^ 

C HROMATOPHORES in plants were for long r^^ 
garded as merely temporarily differentiated 
fragments of the cytoplasm and, even within the pre- 
sent decade were viewed as cell-organs the physiologi 
cal behaviour of which is largely or mainlv determined 
fay the general protoplasm , but more recent Invcstiga 
tions have increasingly led botanuts to regard chroma 
tophores not only as morphological individual»— so to 
speak— 'Within the celt but also as physiological organ 
isma in the energid The climax of this view is the 
suggestion that diromatophores are in phylogeny 
nothing more than descendants of parasitic green 
organisms which entered into symbiosis with cells not 
possessing chlorophyll Though this extreme hypo- 
thesis is not favoured by Dr Senn Ute evidence which 
he supplies causes him to conclude that ehromatophores 
have larger powers of active contractility end more 
varied irritabibtv than has hitherto been believed He 
concludes that their change of shape and movements 
in the cell are exclusively or mainly the result of 
their own special activity, and that they are not 
passively distorted or transported by the cytoplasm 
(thoughjte naturally admits their passive caHage 
by rotamg protoplam and the like) 

Thdfbo^ begins srith the consideration of the 
diang^f ahape of the individual diksoplast, a phen- 
omeium generally neglected by botanical teariiers 
tftough easily visible in such familiar laboratory types 
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as Funaria and Vaudherip. Or MUt 
fhanges of shs^ in n number of lypfOr 

tiw iMtftopIpTed in caaring tinm by QslividQvripM 

and chemical and other agencies. Hip gatMemH^ 
duskia is riiat dungp of Aape of the dlHraitanlMy|fa 
is occasioned by ' ^ase,” not direetife stoiiii<i|m 
The main mass of the book -dedb, faowiner, ii||l 
changes in positien of dw chromatophoree In tlib<|il 
Eight different patterns of dtitribotion lAth 
—^strophe, apostrephe, systrophe {reunil IM 
nucleus), perlstn^ihe (smHomffy reond dm 
antiatro^e (on dm wail fpptag dm light), dlaslqlilM 
((m the wan faring die light and on dmtopfWsedM^ 
parastcophe (in riiadod parte of dm ceU), and eedtdtpei 
strophe (at the focus of the rays Of IlgM eotertB|i|tlM 
cell) Tile conclusion far drawn tibstrinungeol pafejetj 
of the efaromatapheess in the odl b the vaadit ot 
tfxqde tactic [taxis] stfamtlus," Jo whbh dst 
diremion of die stlmulos (for instance light) doentpol 
as such determine the resrit, hot only does so (n- 
diiecdy by faivolving a differenee in inte^ty Aecooi 
ing to Dr Senn the distrfbudon of die Chr oma tepberei 
in the cell m not the result of a aiiB^ sdmdbn 
emanadng from the general proto^aam or raUassrl 
by differtHDoes in turgidly, but Is the oonaequenoar ol 
aevnral types of irritability (phototaxb chmotaada, 
tharmotaxb osmotaxu) posaesaed by the ohrpmato- 
pheres, which thus react in die same manner as free 
xooqiores or PtxMccoa 

An appendix treats of tha refraedve index of the 
plant 0^ 

In a brief notice it is impossibte to do justice to the 
wealth of detail in the bock, wbbh except in tho 
case of the special investigator, b one to be consulted 
rather than read through ; inde^ the present revisww 
confesses that he has not read the whole of the 376 
pages of text 

Apert from containing the results of prolonged re- 
search and numerous observations thb critical book 
derives value from the thorough manner In which 
the audior considers and doss justice to the work ^of 
hb predecessors, also from the repeated eummsnee of 
the oonclusKMis arrived at conoenting die various 
problems Investigated and from the li^ biUlogmphy 
and exerilent index The book, in fact, is one diat 
should at least be in the Ubraiy of evety botankar 
Institute 

MODERN ALGEBRA 

(i) A Afsw Algebra By S Barnard and J H Cldid 
Parb i* 4 v with answers Pp x-t-SSh Price 4s 
Part IV, with snswrers Pp x-ffjot-xitiQ Price 
u pd (London Macmillan and Co., Ltd , I9a9.)f 
(a) MUge Algebra By Or S C Davisson 
ix-f 191 (New York The Macmillan Co , London 
Macmillan and Co , Ltd , 1909 ) Price p 6 di, 
(OT^EW branches of ebmentaiy mkdiematlcs hevt 
escaped the hand of die refinriiMr dqMag the 
hst ten years. That iUs b a haalthy symptom, ip 
unquesdonabb for at least It pointo to a revbal ^ 
bterest, widdi cannot but Infuse 'kerii Ufa jpto'w 
subject that die monotony of time may nndw nrtf 
and perfuoctorv What meaaure df bvour b fo W 
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MBMlIf «> MA M dtttagw aunt npoetwrily d»* 
tin vlwv ^ Id i»kta at dte pucpoM of a 
MjipMowlieMt thdoiag ^ ^ odaoatkwnl tyirtem. It 
to form « combbtstion of whot U uMfoI 
f»f9 nimt h iatitoM^} and ttfir lem U it « timple 
to datannioa bow far it ii Judidoua to diacuu 

S wt oirly atage the fundamental ideaa which under* 
aacii of maAiwnatiot But at the praaeat 

wt hmiae* that ia a dangeroua tendaocy 
db* pfaa Orer aB co mid ar a t l opa of mathematical pbllo- 
i jtrr*^ ta Wo dlfllBak or unintemting We therefore 
ea S d ia Bw the pment volume, which u a real attempt 
^bultd up an elementary course of algebra on the 
IhMbuneotal concepts of ntdnber and the operations 
iSo which it la subjeot <• 

tha book 18 «y vided into four parts , the first deals 
wiflt i>otitiye numbers the second with zero and 
fMgative numbers, the third with irrationale, and the 
that with the mors advanced applications, such as 
aitnultaneous quadratics, proportion, progressions, and 
tfia variation of simple functions Each new idea 
chat occurs Is cxptamed at considerable length in the 
text with odmiraUe clearness, and is usually illus- 
trated by graphical examples In practice no doubt, 
this will os the substance of an oral treatment, 

far few pi^ls will be sufficiently mature to be able 
to read and assimilate it unaided There are abundant 
examples, a useful number of test papers and an 
index which UhmiM prove of great practical value 
We hope that this book will be widely used for its 
principles are sound, and it introduces the student to 
X number of ideas that are both stimulating and 
tnstruedre 

(a) This volume Is intended to be used for a revikion 
eourse Stress is therefore laid on such features of 
the subject as are apt to be dealt with rather cursonly 
or even omitted during the first reading At the same 
time, however, the plan of the book is not designed 
to meet the wants of the professional mathcmaucian 
but to suit those who need a reasonably complete 
knowledge of the elementary principles of alg^ra 
The remainder theorem and the principle of undeter 
mined eoefiicients ere placed in an early chapter, the 
section on linear equations contains also the funda- 
mental properties relating to the roots of equations 
of any degree , and the theory of simultaneous equa 
tkms if expanded to include an elementary account 
of the use of determinants By such means as these, 
the author has provided a course which is admirably 
adapted for a second reading The treatment is fresh 
and vigorous the explanations are clearly put, and 
great care has been taken to ensure that the student 
really understands the nature of the vanous operations 
whlA he Is called upon to perform 

OUR BOOK SHELF 

Lt* Trmklenmtt d* Ttrre By TAbbd Moreux 
vil>f378. (Paris Henri Jouve xqop) Pnoc 
4 Afoiies. 

OmJixw II, 1909, towns In south-eastern France and 
mm in tho district of Provence, were 
hjr im earthquake. The places which 
Miked lllOs^ kere Sakxi, Laittbesc, Salnt-Cannat, 
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Rogim, and Le Puw^Saiate-Rdparadea 
spealdng, ^ damage done to structitrea waa ek^ 
mated at 16 000 000 francs, which means somedUng 
more than half a million staling From a monetary 
point ol view this Is a large sum, and it no doubt repr e - 
•enti the efiecta of an unusually large eartfiquaksa, 
a similar rock adjustment taken place beneatti 
a isige dty this sum would have been greatly magn 
nlfieds The damage at San Frandsco has been 
mated at 70,000 oool sterling Naturally, the diiastcf 
excited the imagination ana survivors have ^Mcnlated 
on the cause of earthquakes One outcome of the 
thoughts which were so rudely created is the book br 
the Mbd Moreux 

The author has read much about earthquakes At 
dte Outset, although he tells us that his ^mtings are 
not addressed to specialists, he hat taken pains to 
popularise speculations about which spccjalists have 
but slight knowledge He gives us a series of pic- 
tures of the ruins, tells us about the heartrending 
cnes of the people the arnval of the doctors the 
erection of huts and the generosity of the Pem 
Next we read about possible premonitory signs We 
are told that before the earthquake people suffered 
from vertigo, clocks sUuck wrongly, whiUt pigeons 
flew about rather than going to rest One interest 
mg picture which is not unlil^ the Gultinan diamond 
is tnat of our pyramidal earth the fourth corner of 
which was found by Sir Ernest Shackleton 
Reference is made to recent investigations relating 
to seismology from which we learn that our world 
has a rigidity double that of steel Volcanic and 
seismic effects are not directly connected but earth« 
ouakes are in part the result of tectonic adjustments 
iliey hold a relationship to the wobbling ot the pole 
fluctuations in barometric pressure the change of 
seasons, lunar and solar attractions and to internal 
convection currents Earthquakes explain ceitaln 
perturbations of magnetic needles and earth currents 
whIUt they ore closely assoaated with solar radiation 
The penodicity of earthquakes and their prediction 
are subjects which are not overlooked whilst many 
pages are devoted to construction in earthquake coun 
tries and to the mitigation of disasters The reUu 
Uonship of presbure to temperature as we descend in 
the earth and the fact that bodies may during 
crystallisation or when they pass from the fluid to 
the solid state suddenly expand are phenomena which 
the Abbd discusses at considerable length In fact 
we are told that the shock accompan\ing such expan- 
hions may be the principal cause of nisUiy earthquakes 
It is an interesting little book and will furnish 
many with subjects for speculation which have never 
cfosm their minds before J Milne. 

The Mithod^ of Textile Chemistry being the SWlobia 
of a Lecture Course adapted for use sn Textile 
Ijiboratones Bv Dr b Dannerth Pp viii + 164 
(New York John Wiley and Sons London Chap- 
man and H UI Ltd 1908 ) Price 8 j 6d net 

If the author had emplo\od the title Some Methods 
of Textile C hemistry in place of the one he has 
chosen he would have erred on the nght side But 
to attempt to deal with the whole subject of textile 
chemistry — one of the most difficult and Involved 
branches of analytical chemistry-— m 120 small octavo 
pages of large t\pe ton scarcely result in anything 
of real value even if the work u done as well as it is 
possible to do It But when, as in the present case 
the informauon is badly arranged containing much 
that is superfluous if not useless while omitting many 
matters of fundamental iniportaace and is not without 
a literal sprinkling of mistakes and inaccuracies, tb» 
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iitevitable rei^ult is a dismal failure It Is not quite 
clw for uhat cUm of reader the work ii really 
Intended for In the preface we read that it m 
tended to be a aouroe of information and ready refer- 
ence for the textile chemist,^ while on the title-pape 
U would appear from the continuation of the main 
title, being the syllabus of a lecture course adapted 
for use in textile laboratories, that it might be in 
tended for some other purpose, possibly for teaching 
In either case it has missed its maik 
These knowledge in % nutshell publications on 
technical chemistry, of which there appears to have 
been an increasing supplv of late years, may be just 
the sort of thing that please pec^ who like that 
sort of thing but although there are a few exceptions it 
is doubtful whether ihev do much good, while on the 
other hand they may do distinct harm through 
creating, under pretentious titles a totally misleodtng 
irnpresmn of the subject as it presents itself in actual 
practice 

ffaturwiss^nschafthches l^ntemchtswerk fdr hohere 
MadchenscHuUn By Prof Dr K Sm^tan Auf 
Orund der Bestinunungen vom 19 December 1008 
liber die Ncuordnung der hoheren Madcbenschul 
wesens in Preuszen bcarbcitet von K Bemau II 
rUl Lehrstoh der VI Klasse Pp 80 Prois i 80 
marks III Teil LehrstoffderV Kla^ise Pp 127 
Preis a 25 marks (Leipzig G Freytag, Vienna 
F Tempsky, 1909-10 ) 

In the early part of last year a notice appeared in 
NATUkS of Dr Smaiian’s Leitfaden der Tierkunde 
fur hohere Lehranstalten a work comprising a 
zoological text-book in separate fasciculi intenuec^ for 
the use of the various classes in German high schools 
The fasciculi now before us form part of another 
work designed on somewhat similar lines for the use 
of girls* schools but including botany as well as 
roolofin^ The general commendation bestowed on the 
Leitfaden may be extended to the present text book 
with the addition that we have little fault to find with 
the coloured plates of animats while those of plants 
nre excellent examples of German colour pnnting and 
w(»rthy of all praise Each of the two tasciculi now 
before us is dwided into a botanical and a zoological 
portion , and it may be presumed that the same bolds 
good for the other portion of the series The zoo- 
logical section of the second fasciculus is devoted to 
vertebrates and that of the third to arthropods A 
number of well-known species of mammals are how 
ever described in the first fasciculus 
The general plan of the work is similar to that of 
the Leitfaden ’ the various orders being treated in 
8}^teinatic order and a certaui number of typical 
species being selected for romparatlvely full notice 
while other groups are treated more briefly In the 
case of the s^ies selected ms types, leading features 
in the external form and structure and noticeable 
traits in the matter of habits are touched upon , and 
throughout the work technicalities are/* so far as 
possible avoided The only sdentlfic names intro- 
duced are those of species dralnal and family groups 
being referred to by vernacular designations In the 
msdn the species represented in the illustrations seem 
tb be ccarectlv named but in 6ne of the coloured 

g ates the monkey designated C€fCoptth€cu 9 saboBut 
clemrly C atthio^j or one of the allied forms, as it 
hat the mehnet white brow-band of the latter which 
is abs«it in the former So far as we can see, the 
book appears admirably suited for its purpose, 
aldiough it by no means follbws that it would be 
e^u^^^ll adapted to the needs of English 
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LJfTTMS TO THE EDJTOft. 

f 7 Jb« Editor doo$ not hoU hinurlf rosponM^W idf dSMjjb 
oxpmttd by kU ccfttspondonu NobhoreonkoumdimM 
to estam, or to corrsspoad with tbs tontsrs s/> reMM 
manutoripu tntondod for this or ony oihor o/NaMm 
No noHco it ioktn of mnonpnont tommnnkoHqitt] ^ 

The Mesniag of “ lealsatleo " ^ 

In asklag for prtdilon of langusge (p 487), Prof Airyil^ 
strong shows how much he his fallen behind hie tlisHb 
If he had kept abreast of th^reeent developiaAots Of tbb 
principles of science he would know that to be pTsdse 
means running the risk of being wrong, which Is to be 
avoided at all costs Prof AnnStrong evidently beloagi 
to an antiquated school which believed tiiat ocietittfle dls^ 
coveries are made by forming defimte Ideas of things, svso 
though these cannot be seen and handled That Is 
standpoint which is abandoned and we have entered Ok d 
new era Science now alms purelsi^t obtslnmg an 
tion which, without committing Itsen'to sny definite vlrkSf 
gives the required rslatlonibip betWM the tsyila 
impressions taking pises In that particular dimension bf 
a many-dtmensional complex, which we identify with tins 
1 am sorry if In this statement I have committed mysof 
*0 the existence of a brain — It was iiqwe due to a wouk 
concession to the prejudices of my yout^ and wouM have 
been impossible in a tiiorough going adherer to die new- 
falth 

But to come to the point If Prof Armstrong WHf 
bring the theory of entropy to bear on the ^nciple of 
least resistance to a cheap appearance of sagacity he will 
discover not what Arrhenius meant by U>n!sation-^at lit 
unimportant — but what he ou^t to have meant and wouhf 
have meant if he were a chemical physicist such as we 
make them now A. S 


The Psrtilislof Inflaence of Sunlight 

The letter on the above subject by Mr and Mrs Howard 
in Natuef for February 17 raises a question of much 
Kltntific interest and of considerable importance In tropicaf 
agriculture In some of the tcxt 4 x)okb it is stated that 
the hot sunshine of tropical or subtropical climates must 
injure the productiveness of the soil since it kills bacteria 
On the other hand experiments on the partial stenhsation 
of soil by other means— such as heat or volatile antheptica 
— shows that the killing of bacteria (as distinct from spores) 
leads to an increased and not a diimnished productive- 
ness Iho apparent discrepancy is now cleared away and 
we have Mr and Mrs Howard *8 authoritative statement 
that strong sunlight has beyond question a beneficial ofiect 
on productiveness 

Ihere is a close resemblance between the effects thwt 
describe and those that have been obtained with partlalfr 
sterilised soils bv myself m conjunction with Dr Darbl 
•hire and with Dr Hutchinson in all cases the effect 
is that of a dressing of nitrogenous manure Dr Hutchin- 
son and 1 have traced this to an increased rate of de- 
composition of organic matter after partial sterilisation 
and have shown that the increased octivitv is dus to the 
destruction of some agent probably large organisms which 
had previously Interfered with bacterial devetopmenti The 
question is Could sunlight partially stenllse a soil and 
kill the large destructive and combing organisms that 
we suppose limit productiveness? 

There are at least three factors Involved sunshine dries 
the soil heats it to a certain temperature and may have 
-1 direct chemical action fatxl to the cell We are at pre- 
sent studying the effect of dryness and of temperatussf 
lower than too* (at which we have previously worked) 
hut the direct effect of sunritine is not easily Investigated 
here Some prelimlnar) experfanenta 1 made at Wyi 
during the summer of 1906 Indicated that soli expoead til 
bright sunshine for a period of ten davt sub^dbotN 
absorbed oxygen more rap^ly shoved a higlwr rats 
of bacterial activity, than another kept sblridSd from 
the lij^t The effect was comparable with that prodocad 
by volatile antiseptics and so far as the aneiimaat fatt 
it shows that sunUght could, equally xrith tbeee, ramm 
tile factor llmltiiig productiveness m ordinary solb I 
have several times attempted to extend tile^expsrlmantf btit 
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(fiv unlortuiuta In timbig It, *nd hwm minted tht 
tpeUt ol ttrong nuntnliML 

We oonM not hope to etteck the problem to tucceetfully 
bem H in India, and It would be interetting to have tome 
Mfien work on dm rahiect The etperimentt of BCr and 
Jtrt. Howard In conjunction with Mr Leake on the 
^terdWeg Influeoes of eunli^" may be etpected to 
tf iipow a gmt deal of Bght on a very important c^lem 

£* J RuataUri 

Riothamatod Baperimcnt Station, Harpenden. 

Itke tpeotram of Bactttial Lmnlnotlty 
la the courie of atmie experlmenta on the phomhor- 
eaetoce of minerals, etpedally with regard to the eminion 
of uhtraHviolet radiation it Vat suggested to me by Prof 
Strutt that it would be of lotearst to examine the spectrum 
of 0 ie from luminous bacteria Through the kind- 
iKaa of Sir James jPe^ar Prof Strutt was enabled to 
foTnlsh me with a cUsh containing bacteria produced from 
fiib which when viewed in a ds^ened room were aeen 
to glow with a greenish blue light bright enough to enable 
erne to read a watch The dish was ^aced In front of the 
•Ut of a quarts spectrograph of rather crude design, con 
structed with lenses of sh^ focal length so as to utilise 
the light available to the fullest extent A apectal rapid 
photographic plate was first exposed to the radiation fr^ 
the boct^a for forty-six hours and then to the light from 
a cadmixun spark for one second 
The plate when developed exhibited strong evidence that 
the spectrum of the light emitted bv the bactena consisted 
of a continuous spectrum extending from wave length 
5000 (the lower limit of the sensitiveness of the plate) to 
wave-length 3500 tenth-metres together with a well 
marked bright bond of wave length 4000 approximately 
Practically fine some result has been obtained from bacteria 
produced from meat The greater portion of the radiation 
is absorbed by a film of nltroso-dlmethylanlllne 
Mr J E Barnard, in bit article on luminous bactena 
(NATvaa April to i^) states that the light emitted by 
these organisms is confimd to a small portion of the visible 
spectrum and never extends into the ultra violet or infra 
rod Hie photographs 1 have obtained indicate that In 
soma cases these bacteria emit ultraviolet radiation and 
1 hope with another spectroscope now In course of con 
stniction to obtain more definite information 

R W Forsyth 

Royal College of Science South Kensington S W 
March i 

Self fertiliaatlon and Loaa of Vigour 
SoMB of your readers will remember that In the Introduc- 
tion to Cross and Self fertilisation of Plants,’ Darwin 
inserts a report by Sir Francis Colton on seven tables of 
measurements relating to the relative heights of the offspring 
of cross and self fertilised plants It Is a very remark 
able coincidence, * says Gaiton * that In the seven kinds 
of plants the ratio between the heights of the crossed and 
the self fertilised ranges In five cases within very narrow 
Uadts In Ua mays it It 100 to 84, and In the others It 
ranges between 100 to 70 and too to 86 ’ 

If Table A of Darwin’s book be referred to it will be 
found that these ratios recur In many more than five cases 
I write to great diffidence as I am a mere 

amateur in suCh matters— that the persistence of these ratios 
Is capable of simple explanatkm on the basis of the Men 
detlan theory of heredity 

The ^tributloA or * array " of a Mendelian family 
crossed at random is given by the expansion of (3D+R)” 
where fi«tfae number of pairs of characters involved and 
tbs powers of D and R respeetivsly repre se nt the number 
of 4 omInant and recessive somatic characters of each indi 
vlduab If, now each individual be self-fertilised the arrav 
^ become (sD+aR)* 

SnsUarly, ia ^ next self ferdlised generation, the array 
bedome* (9D+7R)”, and eo on The average number of 
doflrinaiit ohanic^ in each generation is, consequently, 
I* t io I te. which give the ratlof 100 83 75 Ac 
It is simy eomething more than a remarkable coind 
denee ” that theee radon agree In sb many casee wldi the 
radoe b b e e sved by Darwin? A. B Brucb. 

Sdtool of Agrlditture, Cambridge Febcttair ip. 
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Vitloa and Colour Viefon. 

With reference to the comment on my lecture et the 
Royal Sodety of Arts In Natum of February 17, 1 did 
not give the evidence In favour of the visual purple being 
the visual stimulus transformer on account of the time 
at my disposal This evidence Is very strong and the 
facts are Inexplicable on any other hypotheds* Many 
physiologists have tried to assign different functions to 
the rods and cones but these theories have failed because 
ail the functions which were said to be the exclusive 
property of the rods havo been found only gradually 
diminished In the fovea In which only cones are pre sen t 
For instance von Ischermak Hering Hess Oartm, end 
others have found the Purkinje phenomenon the varia 
tlon in optical white equations by a state of and 
dark adaptation the colourless interval for spectral lights 
of Increasing intensity the varying phases of the after 
image In the fovea only gradually diminished The 
complete absence of any qualitative change between the 
foveal and extra foveal regions is a very important fart 
in support of the hypothesis that the visual purple It th« 
visual substance There is also the fact mentioned b\ 
Helmholtx that a perceptible interval elapses before wo 
see with the fovea after the rest of the retina when tho 
eye has been previously tome time in darkness Hess has 
also pointed out that the recurrent image is present but 
retarood at the yellow spot« All these observations and 
many others agree with my statement that the visual 
purple can be seen between but not In the cones of the 
fovea h W EoaiDOB-TaxEK 

Hendon February 19 


Ths Methods of Bird Fanciers 

May I ask for Information on the following matter? 

Happening to be walking in a poor quarter of Actor 
(Chiswick:) with a friend wc were astonished to see hang 
ing outsKe a house on either side of the door two smal 
bird-cages completely enveloped with dark cloths carefulh 
fastened The cages evidently contained birds for from 
one of them came the song of a chaffinch 

Had the birds suffered the torture of having their eyes 
put out to make them sing or is this a method resorted to 
instead of blinding them? 

The caging of wild birds is so very cruel that it should 
be exposed in all Its barbarous wayv 

Some of the wild buds are kept In such small cages 
that there U scarcely room for them to turn round 


It Is customary for bird fanciers amongst the lower 
classes to match one chaffinch against another often in 
public-houses the bird which sings the largest number of 
notes being adjudged the victor When the cages ore 
carried about they are usually wtapped up in dork clothb 
and it is said that one of the objects of keeping the birds 
in the dark is that they should Imagine it is night while 
they are covered and that on the doth being removed 
thinking It is day they burst forth into song As it 
Is believed by some that birds sing better when they ore 
blinded it may be as K L sufflests that the coven 
were used in the case m»*ntloned either to avoid practising 
the cnielty of putting out the birds eyes or so that the 
fancier might not render himself liable to the pumshment 
for doing so- More likely the birds that were kept covered 
were newly caught and tho object was to prevent them 
from dashing themselves against the bars of the cages In 
their endeavours to escape As has often been pointed 
out one reason for the smallness of the cages used is to 
lessen the danger of the birds killing themselves as m n 
larger space they could begin to fly and would strike with 
greater force Wilfrbd Mark Wbbb 


Titla of the Nataral History Mnasum 
IK Natukb of February 34 (p Mr Hobson suggests 
as both suitable and adequate *' that It should be called 
the ** British Museum of Natural History ” 

Why not omit British and * of re-orrnnge the ord^ 
of tho words and call it " The Natural History Museum 
adding London ” If necessary? 

To^uay F Howard Coluxs 
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The volume opens with a aarrative of the 
and an oatraot of the ahip’ajoaraali hy Ci 
Gerlacfae. The BAglea left Tranefi on June'3 and 
paning northward to the west of Sfrftabergen, sighted 
Prince CSiarles Foreland In exceptionally clear 
weadier, reaching 80^ so' N in this lon^ude From 
this pohtt the Duke attempted to push westward 
towards Greenland not to establish ‘ un vain record 
hut to earnr on oerious scientific investigations in an 
uftentdoraa re^^ of the Arctic Ocean This attempt 
was rmlsed oy heavy ice, which drives southwara 
from the polar basin between Spitsbergen and Green 
land The special object was to verify the hypothesis 
Gilt a ridge separatad the Greenland Sea from the 
Morrii Polar barin, but though unsuccessful in Giis 
attemp|a the mqiedrtion succeeded in croesing from east 

<liBMili71altn^ } Motioefrtm 
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ptarmigan foxes and lemmings abounded The ro* 
inaine of Eskimo encampments were also fotind 
At midnight on July 30 the Betgica was in ^ ifit 
M , 48^ W or 1^ miles former north tbiun the 

Germanta in 1869 From Gile point the Betgtea 
pushed eastward, and tMrty miles eastward, afttnr 
getting shallowing soundings of 345 uo, $,< 
fathoms, strode bottom at 33 fathoois, and namw 
this bank the Belgica Bank. %x miles to the south* 
east of dds point Gie water deepened agam to 109 
fathoms de Gerlsdw suggests that there may be an 
island in the vidnity, noting that twt> erowe and a 
wdrus warp seen After Me the Duke returned by 
more or less the same route so far as Cape Bismaedt, 
and from there in a more Or lesa fouthwly dkaethm 
in and along, the edge of the Greenland pack,isirhicb 
they lost ihpht of on August ai in abput 6;^ 3d N . 


a4” B It is sadsfacton to note that at almost Bw 
furthest nerdi point raodwda waa datenhlna4|Mririear 
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r dfatUn^d. w > 8 » la* N i 6 P 3 <y W and that 
90 ^ was majpfMd a^irtuujnately to 79 ^ N All 
BM if mapped » aatiifactonly doterrauied except 
^ Bourbon and Capa Bergendal the distances of 
a were judged onfy single angles being Ukan A 
1 dedtoatioa was obtained hi 7 ^ 35 N the result 
-37® NW 

I extracts of the journal compiled on 

h os a t t are published* Here we are given the 
tuna and J^tion thp weather the se^i ice 
nb e s r va tiotts stations^ and tnoveinents of the 



deposits from the 
of 80° \ AU 


IS 


north 

blue 


south Plate lx ^ows 

of Scotland to north w. w.v<p 

mud except the glob ger n-i oo« which pushes north** 
cast from west of Scotland to withm S40 miles of Beer 
Island broken only by the volcanic mu^ of Iceland, 
and the Faeroes 

Dr C H Ostenftld treats the botany in a sjrsteiit- 
adc manner but beyond the further northern exten- 
sion of known East Greenland species there is natun* 
iJly nothmg very lovcl 

Mr Esnar Koefoed and Captain de Oerlache give 
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ship and the animals met with in a rhoroighly 
systematic manner Next come a list of eighty sound 
ings and fifty oceanographical stations showing good 
woric The soundings vary from 12 to 1846 
fathoms Many hydrographic observations were 
taken and plankton and other fibbing was cut ed on 
MeteoroloOT has been well handled by Dr Dan la 
Cour the ooservations of twenty two ships hnvtng 
been considered as well as thirty eight land stations 
though one nusses the observations tiken by Scottish 
whalers in the Greenland Sea and Davis Straits 


an account of oceanographical equipment wh di with 
the exception of the excellent Lucas sounding madune 
was mostly Danish or Norwegian There follows a 
useful journal of the fifty stations mostly in the 
Greenland and Spitsbergen seas rhis journal gives 
a summary of the hydrographic and oth^ work done 
at eadi station and lists of planktonic species Messrs 
B Holland Hansen and £ Koefoed tl^ proceed to 
discuss the hydrography of the expedition and no 
expense it spared in enhancing th s part of the report 
with a very excellent series or useful interesting and 
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are ninety six ^nopUo charts for July and 
I IMC which are 01 great interest 
O B Boggild reports on Um geology He 
has a thc^ of a submarine moraine existing to the 
east of Gnmland running parallel with w coast 
hui this is scarcely supported by tbs bathymetrical 
ohart (plate Ivi ) The geological observotioiis at 
<Sipe Mat Jacques (77® 3^ N ) on die He de 1 ranee 
are of most interest Hera there are gneisses and 
etihffts and oossubly some Devwdan rocks probably 
tdeiatfcal with those that Nathorst found further 
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beautiful plates ind maps for the purpose of demon 
Btrating the dutr button of depths temperature 
salinity currents &c Most of the introduce on ib a 
summary of the hydrograidiic work of previoub ixpedi 
ttons to the Greenland seas but Messrs Koefoed 
and Holland Hinwn have made no mention of Mr 
Leigh Smith s work of 1870 nor of that done on 
board the Pnneesse Altc§ during 1898 and 1899 mostly 
^ Mr J Y Buchanan and the reviewer Leigh 
Smth was the first to notice the intermed ate warm 
layer m those seas which Is specially dealt with by 
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Messrs Koefoed and Helland-Hansen, vet no mention 
of this veteran *9 name or woric Is made Buchanan, 
Nansen Bruce and others have also observed this 
phenomenon We doubt also If some of these old 
observations are less exact than those of num recent 
date The Buchanan methods give, for instance 
observations of great exactitude, and certainly equal 
to any of the most recent observations of the younger 
hcandtnavian echoed of oceanographers. 

Part ii deals with instruments and methods » and 
here useful discussion could be entered upon as, for 
instance, on the question as to whether one is able to 
obtain results of greater accuracy with the more finely 
graduated Richter thermometer on the deck of a ship 
in the polar regions with discomforts of mist slcot 
snow, wind and weather A stronger marking and 
coarser scale certainly m maiw cases will give more 
accurate results than the very fmely graduate scale of 
the Richter thermometer instrumenu as the reviewer 
knows by extensive work on board ship in all weathers 
and almost all latitudes The question of a ridge 
rising to within about 400 fathoms of the surface is 
discussed but so far no absolute proof of this has 
been obtained owing to the great difliculty of pene- 
trating the polar pack — some of the heaviest Ice m 
the world— between the north of Spitsbergen and the 
cast of (jrreenland The Duke of Orleans has how 
ever, come nearer accomplishing this important in 
vestigation than anyone else, for he obtained a more 
compete line of soundings two degrees further north 
in the middle longitudes of the Greenland Sea than 
any previous navigator 

The authors divide the Greenland Sea into three 
areas — 


(1) East— having high temperatures and salinities 
being influenced by the Gulf Stream 

S Middle— a deeper region with mixed conditions 
West- a shallower region with low temperatures 
and salinities being influenced by the polar current 
Plate Ixti gives a chart indicating the stations of 
the Belgica and those of other expeditions in the 
Greenland seas and regions adjacent, but again we 
miss the stations of Leigh Smith 1870, those of 
Bruce (S Y Blencaihra of Major Andrew Coats) 
1898 and those of the Prince of Monaco 1898-9 Many 
interesting problems are raised by the temperature 
salinity, and current observations made by the Duke 
of Orleans and his staff, and not least of them is the 
theory of the Spitsberg^n-Grcenland ridge already 
lefer^ to but it is impossible in this short review 
to enter fully into all these questions 
Ihc /oolo^ of the voyage, discussed by Prof C 
Hartlaub, ^lessr8 D Damas, E Koefoed and 
M J G Grieg, occupies more than a third of the 
volume The plankton work is very exhaustively and 
thoroughly handled by Messrs Damas and Koefoed 
Several dredgings in draths down to 750 fathoms 
also secured a number of interesting bentnoic forms 
The numerous inset maps and sectional diagrams and 
tables are especially useful bearing as they do on the 
distribution of plankton 

The plates by Werner and Winter maintain the 
high re^tation this firm has justly won M Edouard 
Mentes work is reflected throughout the natural 
history of the expedition, though much of this excel 
lent artitft’s colour work only appears in the Duke 
of Orleans’s less technical wdne ’’A Travers la Ban 
quise du Spiuberg au Cap Philif^ Dr Rdcamier, 
too, did much to make the voyage a success 
fhere are useful sketches of the new coast between 
and 79P N , and some most excdlent half tone 
ofocks, ftumy of which show polar ice well , the fronds- 
piece Is tstMxdaUy to be commended os thing of 
Mtuty ' One regrets to see that glared paper it used 
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instead of pure rag paper which actually 
richer effects and h inflnitelv more durable y 
Altogether the Duke of Orleans is to be HiDai 
heartily congratulated, not only for having petsonoU^ 
conducted all the abo^ work, but even more so for 
having placed the observations and material gathered 
during the voya^ into competent hands for examiiia*^ 
tion and description andfornavlng spared no trouble 
or expense in bringing out a volume which is second 
to none as a monumental cqptribution to the oceano- 
graphy of the Arctic Ocean Too often pdar expedi- 
tions are dispatched by the help of men or means, but 
these same people have little or no conception of 
making use to the full extent of the material obtdned 
with great care, toil, and trouMe on the return of 
the expedition The excellent wrork of many trained 
men of science who accompan]^uch expeditions is in 
consequence largely wasted IW'Dulw of Orleans 
however has realisra the full value of this subsequent 
work and the thanks of the scientific world Is due to 
him for having seen if through so handsomely to the 
finish WiLLUM S Bruce 


AEROPLANE STABILJI \ 

I N 1896 I had the pleasure of attending a lecture 
on naval architecture given before the British 
Association in Liverpool by the late Dr brancis Elgav 
F K b 1 had learnt the theory of the metacentre In 
ni> undergraduate da>s but it came to me as a great 
surpnse to learn that this theory had only been evolved 
after many sliips had foundered, owing to want of 
theoretical knowledge of their conditions of stabilit) 

1 was interested in aerial navigation at the time 
and although 1 had not got further than throwing 
gilders It was evident from their behaviour that a 
inathematicul theory of stability must neces«.anly be 
of even greater Importance in connection with aerial 
navigation than with naval architecture and 1 wrote 
in bcfcnce Progrrss to the effect that if the future 
development of artificial flight were not to be a repeti- 
tion of the chapter of accidents by which na\at archi- 
tects had gained their theoretical knowledge there 
would be abundant work for mathematicians in reduc- 
ing the conditions of stability to pure calculation 
About the >ear 190J I noticed that if a glider or 
other body is moving in a resisting medium such as 
air, in a vertical plane with respect to which it 
symmetrical the small oscillations about steady motion 
m that plane are determined by a biquadratic equation , 
and Prof Love directed my attention to the condition 
of stability given by Routh Mr W E Williams 
was a post graduate student in my department and 
with his collaboration we published a paper on The 
Longitudinal Stability of Aenal Gliders (Proc Roj'al 
See Ixxiii ) which was intended to diroct attention to 
the general method and the importance of further 
investigation, rather than to furnish a complete solu- 
tion of the problem 

Mr Williams shortly afterwards obtained a so-called 
* Research Fellowship * , but research * In this case 
was interpreted as meaning practical work done in 
a physical laboratory away from Bangor So the award 
had the effect of preventing the continuation of 
original work on this important problem Oit the 
other hand the necessity of proWdlng, with one 
assistant classes in an grades of pui« and applied 
mathematics and of devoting special attention to the 
requirttnents of junior students whose knowledge of 
the first four books and of aritjimetic had been 
neglected at school, left no time fbr me to catty on 
the work single-handed It is only since the oonv* 
paratively recent abolitiop of these infra university 
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bOflN^ \hat 1 have been able to give any attention to 

\m nibject 

vSome cndclams having been raised by the late 
(^taia Faber, mainly raerring to the form in which 
Che cooditiont of stability were stated 1 suggested 
hie dicvelofnng the work as I had not time to do so 
His results were published In the Revue d AfttUerte 
deteber and November, 190^, and Include a discussion 
of lateral as well as of longitudinal stability 
At the beginning of last >ear the i^ork of my 
department was, for some ifnknown reason exception 
siW light and 1 had in Mr £ H Harper an assistant , 
vdl able and s^*ill!ng to collaborate in a much more | 
exhaustive investigation both of lonfi^itudlnal and 
taieral stability About Onobor I received a formal 
tistter of inquiry from the Oovernnient ( oinmltteo in | 
an envelope wnich I gi first took for an income-tax 
application and in rq^ly stated that what I wanted I 
was a small grant to enable me to devote mv whole * 
time to this w^ork 1 received a roplv that the com | 
naittee regretted &c but that vtrv groat interest j 
was taken in the work The mam difTicuIties of 
the subject have however, now been practicall} 
cleared up though a long time must elapse 
before a detailed written account is readv for public'i 
tion Had any prices been offered in England for 
which such an investigation would be eligible the 
delay might have been avoided or shortened 
Reference must be made also to Mr I^ncheder & 
remarkable investigations published in his \cro- 
donetlcs and to the appearance of a Germ m trans- 
lation of the precedin^i volume \er(xl) namics 
shortly after its publication in English 
It IS hero proposed to give a general idea of the 
peculiarities of aeroplane stability us deduced from 
iny work and a comparison with Ferber s and I nn 
Chester’s methods, though with regard to the lalUr 
it it rather difficult for any cntic to be sure of not 
misjudging the outhur s intended meaning 
It IS necebsaty that the distinction between equi 
librium and stability should be kept in mind \n 
aeroplane is in equiitbriMm when travelling at a 
uniform rate in a straight line or again when being 
steered round a horizontal arc of a arclc A badly 
balanced abroplnne would not bo able to travel in a 
straight line The mathematical of aeroplane equi 
librium is probably very imperfectly understood by 
many persons interested in aviation but it is com 
paratively simple while the theory of stability 1$ of 
necessity much more difficult 
It Is necessary for stability that if the aeroplane is 
not in equilibrium and moving uniformly it shall tend 
towards a condition of e^iuilibrium At the same 
time, it may commence to osetUate describing an un 
dutating path and if the oscillations increase in amph 
tude the motion will be unstable It is necessary for 
stability that an otallatory motion shall have a posi 
live modulus of decay or coefficient of subsidence and 
the calculation of this is an important feature of the 
investigaUon A slight reference to this question of 
rolling is given by Chatley on p 99 of The Problem 
of Flight, * but he seems to have overlooked the fact 
that this damping ma;^ be and often is, negative in 
the case of unstable aeroplanes 
At the present time it is certain that aviators rely 
on their own exertions for controlUng machines that 
are unstable, or at least deficient in stability and 
they even allege that owing to the danger of sudden 
gusts of wincC automatic stability is of little import 
aace Moreover, even in the early experiments of 
Plkeher, it was found that a glider with too V-shaped 
wings, or with the centre of gravity too low down, is 
apt tp pititii dangerously in the same way that in 
treaslng the ffletacentric height of a ship while 
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iinn^Mng lU statical stability causes it tq (titch 
dnngerousl) It thus becomes important to conrsider 
what IS the effect of a sudden change of wind velocity 
on an aerodrome If the aerodrome was previously 
in equilibrium it will cf^tse to be so but will tend to 
assume a motion whid\ will bring It into the new 
state of eqjilibnum consistent with tlio alter^ cir- 
cumstances prottded that thts new tnoiton ts stable 
Thus an aerodrome of which cverj stetdy motion is 
stable within given limitations will constantly tend 
to right itfcilf if thobc limitations are not exceeded 
Fxces&ive pitchinj^ or 1 oiling results from a short 
period of oscillation combined with a modulus of 
decay which is tithcr negative (giving instabihtv) or 
of insuflicicnt magnitudi. to pr^uce the nccessarv 
damping 

ine new work depends very largely on the property 
that for a svstein of narrow aeroplanes inc/itird at 
&nial{ an^lcK to the Itne of fttght approximate methods 
may be used greatly simplifying the algebra and 
inibling the various osctllntions to be sep irated and 
their moduli of deeny to bo calculatcxl upproximatel) 
Of the six equations of motion ns a]jplied to the small 
oscillations of a s\nimetrical afcrodromc three deter- 
mine oscillations in the plane of symmetry and lead 
to conditions of svnimeirtt or lon^ttudwal stabiht) 
Ihc other three determine asymmetric or skew sym 
inetnc oscillations lending to conditions of a^vm 
metric stabilitv ITic three equations in each set art 
inutualiy interdependent, but independent of the other 
three thus accounting for the net th^t Lanchester 
found It impossible to separate lateral and dircc- 
lionxl staoihty bailing any better terminology 1 
have provisionally adopted the term asymmetric 
stability 

Of the two sjmmctric stability presents by far the 
simpler problem For the systems xbove mentioned 
there are two symmetric oscillations one of long and 
unc of short period Tlic short penod oscillation con- 
sists mainly of an oscilhlory motion of the centre of 
gravity perpendicular to the line of flight (i ( a v^r 
tical oscilhtion if the aerodrome is moving hon- 
zontally) combined with n rotatory oscillation tbout 
the centre of gntvily lo first approximation it 
produces no fluctuations in Iht vtlmtv in the line of 
flight and is unaffected b\ head resistance or fluctua- 
tions in the propeller thrust piovided the latter passes 
through the centre of gravity of the aerodrome ns 
has lieen assumed in many ol our calculations llic- 
condition of stabditv depends only on the areas and 
positionb of the aeroplanes nliiive to the centre of 
gravity ind is independtnt of the inclinations or 
angles of att'ick of the planes the oscillations remain- 
ing finite when the planes art parallel This condi 
tion of St ibilitv IS gcnerxlly satished in an> arrange- 
ment which satisfies the other conditions of stubihtv 
It must not be overlooked though it is very unlikelv 
to give trouble The corresponding trajei lory or 
curve of o^ctllatwn is independi nt of die velocity the 
actual time rates of oscillation and decay being pro- 
portional lo the velocity 

In the slow oscillations the variations of velocity m 
the line of flight are a predominating feature The 
trajectory is wave-like the crests of the waves being 
more pointed than the troughs and the descending 
parts steeper than the ascending ones This is 
evidently ine type of oscillation studied by Mr Lan 
cliester One condition of stability is that the front 
plane (or planes) must be Inclined at a greater angle 
than the rear ones The second condition depends on 
the tjrpe of machine 

The terms monoplane and biplane as usually 
defined refer lo the question of whether a machine 
has not or has superposed planes According how* 
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ever, to a property winch 1 call the principle of tn- 
dependence of height thii distinction does not affect 
8lahilit> to any appreaable extent The important 
TOint IS whether the weight is sustained partly by the 
front and partly by the rear planes at in oeitain 
Voisin machines or is wholly supported by the front 
planes the roar ones acting merely as a tail in the 
neutral position For a monoplane with neutral tail 
the condition of stability taki» the form given by 
Lanchester when the necessary substitutions have been 
made by making use of the condition of equilibrium 
llie reason why Lanchester 's method leads to a cor- 
rect result IS to be sought in considerations of the 
peculiar nature of the oscillations and in especial in 
the relative smallness of their modulus of decay hor 
a machine of the Voisin type with sustaining surfaces 
arranged tandem the condition of stability is nearly 
as simple and certain modifications arc sufficient to 
cover the case when the profieller thrust does nut 
pass tlirough the centre of ^raMty provided that this 
thrust is constant 

A very convenient plan in such C'lses is to !>uppose 
the ictual machine replaced bv an equivalent mono 
plane with ntulral tail illhuuf^h if the inclinations 
of the planes be varied for vertical steering the 
equivalent monoplane will be changed 

The most remarkable result, hovicver — and Mr 
Harper was the first to ixjint this out to me— is the 
important effect on stability of the direction of motion 
m the vertical plane Longitudinal stability falls olT 
rapidly when the aeroplane begins to rise even if 
other things are constant A monoplane would under 
theoretical conditions become unstable when ascend 
mg at an angle to the horizon of hess than twice the 
angle of attack (or inclination of the mam plane to the 
lino of flight) 

The effect of head resistance is to increase the 
stability and a further increase occurs if the thrust 
of the propeller instead of beinf^ constant decreases 
when the velocity increases By the use of three 
planes instead of two an additional increase of 
stability can be obtained On the other hand if the 
aeroplane be gliding downwards the longitudinal 
stability is greater than in honzontal flight 

1 think the above conclusions indicate a source of 
danger which may possibly have led to mishaps when 
aeroplanes have risen too rapidly in the air 

Captain Ferber’s investigations on the other hand 
refer mainly to the stability of a single aeroplane as 
dependent on fluctuations in the position of Uie centre 
of pressure consequent on variations of the angle of 
attack He assumes Jocsscls s formula introducing 
two arbitrary constants in place of the numerical 
cooiHcients The difficulty 1 have several times 
pointed out is that if a plane is turning over its 
rotational motion may affect the position of the centre 
of pressure as well as possibly the resultant thrust 
and no experimental information is apparently avail 
ible on this point hot this reason the use of narrow 
aeroplanes is to be recommended stability being 
secured b> a tail or by two planes placed one behind 
the other Moreover the theory of narrow 

aeroplanes gliding at small angles affords the 
Simplest introduction to a general study of 
a^plane stability just as gebmetncal optics 
irt which aberration is neglected affords m 

introduction to a general htudy of lens construebon 
It is to be remq|it»red that both the symmetneal and 
asymmetrical Ofcfltations arc determine by equations 
of the fourtli degree each in the ferm of a determinant 
of the third order containing the dynamical constants 
and resistance coefficients and when this determinant 
has been expanded four conditions of stability have 
to tw satisfiM one ocing that Routh s discnminant 
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BLD-AD**-£B* shall be positive. Fortunately, 
purposes of approximation, CD-EB may be) fubeW 
tutM for the last m many of the systems occurring hi 
aviation It will thus be seen that stability is m very 
complicated problem and that approximate method^ 
are essential 

Asymmetric stability is far more difficult of In^ 
vcstigation than symmetric It is necessary to take 
account of the separate effects of straight or horizontal 
aei-oplanes, vertical fins and bent-up or V shaped 
planes Ihe late Captain Berber's solution is based 
on the subsUtution fur the actual planes of their pro* 
jections on three coordinate planes (p 46 of his paper)^ 
Unfortunately even assuming the sine law of resist* 
ance this substitution does not seem to give even the 
correct first approximatien which is aU the author 
claims In particular, if the aerodrome is rotated 
about any axis in its plane of symmetry, couples are 
set up on the main aeroplane which have an Im- 
portant effect on the stabilit} but are uppar* 
cntly not included in his sclieme The finnl result Is 
a biquadratic with one rout equal to zero and Captain 
1 erber regards an aeroplane as stable when it descnlnra 
a helix whereas such an arrangement should really 
be regarded as lacking in stability The couples In 
question are taken account of by Lanchester who 
uses what he calls aerodynamic and aerodromic 
radii to represent their effects For a narrow aero- 
plane gliding at a bmall angle the effect depends on 
the moment of inertia of the area of the plane about 
the vertical plane of symmetry A horizontal tail of 
negligible lateral dimensions does not affect the asym 
metnc stability 

To secure stability recourse must be had to vertical 
fins or to bent up aeroplanes or aerofoils 
The effect of vertical fins (neglecting wash } depends 
01 their areas and the first and second moments of 
these about the axes and in studying them it is 
ncccssaryto have recourse to the principle of parallel 
axes sections in Lanchester on fin reso- 

lution practically embody this principle but are a 
little difficult to follow the} suggest the path taken 
by an explorer who had not a compass to guide him 
to the mathematically direct road in the form of the 
principle in question His conditions of stabihty seem 
reasonable deductions from the h}pothcises ho makes, 
but the conclusions must not be regarded as final 
Both the necessary and the sufficient conditions of 
btabiliiy are really far more complicated and il 
IS highly improbable that the problem could have 
been earned much further without the elaborate 
use of analysis which I have found necessary and 
the assistance of an independent calculator, which Mr 
Harper has kindly provided The only way of pro- 
ceeding was to calculate the coefficients in the bi 
quadratic for particular arrangements of fins and 
planes starting with the simpler ones and passing 
to more complicated ones when one has become 
thoroughly familiar with the different terms and their 
meanings 

tor an aeroplane with one vertical fin only the 
conditions of asymmetnc stabihty require that the 
centre of pressure of the fin should be stte^tly in 
front of the centre of gravity of the machine at 

the same time It should be at a hei^t above the 
centre of gravity large compared with its distance 
in front Two of the conditions of stability are 
difficult to reconcile with the conditions of equilimum, 
the difficulty increasing as the velocity increases and 
the angle of attack £minishe8, moreover they are 
inconsistent unless a certain relation holds bet ween 
the radii of gyration of the machine and of the main 
supporting surface It is doubtful whether this con 
dition wo^ be consistent withipractleal requirements. 
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Tbe fftUure of practical aviators to obtain auto- 
stability may be due in no small measure to 
(he number of condidona that have to be satisfied 
K verdcal fin in front might satisfy one condition 
of' stability, and introduce instability through another 
OOitdition while a similar fin at the back miLht 
sadsfy the second condition and introduce instabiiil} 
thcough the first In either case the impression 
produced would be that the device secured automatic 
Stability but that such stability uas a hindrance 
ruther than a help the coAect interpret ition bein>, 
that the conditions of stability had not been sufiicientl} 
uivestigated By abolishing the tins the aMator 
would obtain a machine with defective stability 1 1 
with one or more roots of the biquadratic vinishing 
arid would find it easier to mdintam his balance by 
artificial control than in the previous unstable arrange 
ment 

Of arrangements with two fins the cases ha\c been 
considered where both fins are at the level of the 
centre of gravity where one is above and where both 
are above The conditions of stability assume various 
forms, but there is one arrangement which appears 
to possess an exceptionally wide range of stability 
and 1 have made provisional application for a patent 
in this connection 

A machine such as the \oisin tjpc with two planes 
of considerable span at different angles of attack is 
more stable than one with a single sustaining s-ystem 
and the difference is equivalent to a variation in the 
arrangement of the fins which is easily calculated 

Ihe asymmetric oscillations of an aerodrome do 
not separate into two kinds of long and short period 
like the symmetric ones As a general rule the bt 
uuadratic has one root dctcrnimed approximately by 
me first two terms representing a quick subsidence 
one root determined by the last two representing a 
slow subsidence and a pair of roots determined bv 
the middle terms representing a damped oscillation 

The inclination of the flight p ith to the horizon has 
a considerable influence on the asymmetric stability 
In several instances we found that instability occurs 
when an aerodrome is descending it an angle to the 
horizon the tangent of which Is double that of the 
angle of attack of the mam planes Other arrmge 
ments become unstable when rising at more than a 
certain angle, in the best arrangement refmed to 
above the stabihty is practically independent of the 
inclination As the symmetric and as>m metric oscil 
[ations of an aeroplane are independent it is important 
that It should preserve its asymmetric stabiliU e\pn 
when it is not in longitudinal equilibrium The dc 
pendence of stability on inclination affords a very 
•imple and likely explanation of certain vagaries 
described on pp 342 
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3 of Lanchestcr s \ero- 
however have to be t ikcn 
of accelerations of the centre of mass In nn exact 
comparison of tlieory with observation 
Bent-up or V-shaped wings lead to much more 
dlfikult analysis and it appears that their effect is not 
exactly equivalent to any combination of vertical fins 
except in certain cases A pair of stabilisers or 
small planes which may be fixed at the extremities 
of the main aeroplanes at an angle of, say 45^ is 
oquivalent to a single raised vertical fin if the planes 
of the stabilisers are parallel to the line of flight 
Mr Harper has worked out the asymmetric stability 
of the Antoinette type with a single pair of bent up 
supporting surfaces The conditions of stability are 
utiifiable by furnishing the machine with a tail of 
Stable length or by raising the dihedral angle of 
pa V-shaped wings above the centre of gravity 
I should tike to direct attention to the importance 
pf eHmlnating the personal elenaent In experimental 
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tests of abroplane stability by the use of models 
llic posslblli^ of long-distance flights by skilled 
aviators having been demonstrated there is not so 
much point in repcaUng these venficutions ns in 
extending our knowledge in other directions and find 
mg how far the element of skill cm be dispensed with 
by effecting iinprovtmtnts m airoplant design 

The stability of dirigibles opens up anothtr field of 
study on which we hope to do something during the 
coming 5 ear 

Owing to the attention now given to atroplane con 
struction it apijeartxl dcsitablc to giV4 in the pnsent 
article ui advance account of investigations which 
niav not be ready for publication in ixtcnso for sonic 
time to conic G H Br\an 

Adiitfd January 27 1910 — Ihc Arronauttcal Journal 
foi Januarv now to hand ineliidos a short ibstnrt 
illustrated by b idly executed diogr uns and contain 
mg numerous uncorrcctcd printers errors m which 
the symmetric stability of a single surfaced airodronu 
without tail IS made to diix^nd on a cubic instead of a 
biquadratic equation This result is obtained by thi 
very doubtful method of assuming V to be constant 
for a short period that is neglecting fluctuations 
in horizontal velocity Owing to this a sumption the 
conclusions reached may perhaps n present the condi 
tions that the tinchinc miy be stable with reference 
to the shorter oscillations but not with rispcct to 
the longer ones and the inference that \ machine c in 
be much more stable at moderate vdiHitits than is 
gincrally supposed must not be reg irded as cointlu 
sive 


IHE WOIih OF I HE WOBURN FRUIl FARM * 
A MONO the profusion of agncultur tl and horticul 
tural reports many of which cm at Ixst be said 
only to possess a very cphemertl interest it is phnsant 
to come across something of jicrmancnt and abiding 
value work carefully executed and followed to its 
logical conclusion 

Such must be the feeling of every discerning reader 
as he Studies the report by the Duke of Bedford and 
Mr Spinccr Pickering on the chemical relationships 
of the copper fungicides The problem is on< of very 
great economic importance Modern conditions of 
fruit growing tend to foster and distribute from 
country to country the fungi parasitic on fruit trees 
On the othir hand the grower is more and mi>re 
anxious to keep them down n r only do they 
adversely affect his yield but llity often spoil the 
looks of his fruit a very senous matter m modern 
markets 

The most popular fungicides arc the copper rom 
{lounds more particularly Bordeaux mixturi a basic 
salt prepared bv adding lime to a solution of (opper 
sulphate Ihis mixlurt lias been used by fruit and 
potato growers for a number of years with gn n 
success and has formed the subject of a vast number 
of papers Unfortunately few of them arc of much 
value since it only rarely happens that a man is 
found to combine an interest in horticultural probkms 
with exact habits of thought Until recently nothing 
was known of the composition of Bordeaux mixture 
not even the proportions in which the constitiunts 
should be mixed to give the best results Certain 
\mencan investigators ri commended 4 lb of copper 
sulphate in fifty gallons of water, and some of the 
Enghsh writers borrowing not too intelligently in 
this as in other matters recommended the sime 
strength oblivious of the fact that the American 
gallon IS little more than four fifths of the English 

' Kkvetith Rtportof ih WoImuii V pe imcntal Font Fa m h> th Duk* 
of Buford g G F K s nnd Spencer U Ptckcring F K S ( 1 be Amid 
gAOMted PrcM lad 910^) 



14 


NATURE 


LMAiicn j, ^ 9 ^ 


f^on There are several other recipes but nothin|3^ 
enabling one to decide \^hich is the best The mode of 
acdon IS even more obscure, indeed the whole subject 
was in ^ state of confusion until Mr Pickering took it 
in hand and began to evolve something like order 
The reaction between copper sulphate and lime is 
shown to yield four basic sulphates ^CuO bO» , 
(b)5CuO,bO,, (c) loCuO SO, (d) loCuOSO.CaO, 
and two other compounds (c) CuOaCaO (existence 
doubtful), (/) CuOaCaO TTie conditions of the 
formation of each of these basic sulphates were inves* 
tigated and a series of the corres^nding Bordeaux 
mixtures prepared 

The properties of the sulphates were studied 
and in j^rticular their decomposition under the influ 
ence of water and carbonic acid m presence of calcium 
sulphate or of organic matter these being the condi 
lions obtaining on the leaf surface The next problem 
was to ascertain the function of Bordeaux mixture 
and so to settle which was the most useful of the 
possible basic sulphates Thiso salts arc of course 
Insoluble nnd have to be converted into a soluble sub- 
stance before they can exert a fungicidal action ISo 
evidence could be obtained that the plant leaf or the 
sport excreted anything that would dissolve an in 
soluble substance but it wis shown that the carbonic 
acid of the nir decomi)Osed thest basic sulphates in 
accordance whh Iht following reactions — 

(<i) loCuO a 5 ^ 0, +3 75CO*-3 75 (CuO )8 C0,+ a SCUSO 4 
(i5) loCuO aSOj + 4 COj^ 4 (Cui i), (-Og'f aCuStl^ 

( ) loCuO SOa-H4 5CaO>-4 5(CuO)f COg + CuSO^. 
j/i) loCnO S0^3CaO I-7 5CO,-4 5(CuO)5^CCL + 

^ 3CftCO,+CaSOj 
The copper sulphate thus liberated constitutes the 
iCtive part of the mixture It nets in two wavs It 
directly poisons the fungus cell developing from the 
spore Some of it gets into the leaf displacing a 
certain amount of iron and entering Into a remark- 
able combi n ition not yet investigated which seems so 
long as it persists to afford the leaf immunity against 
fungal attacks Further studies of this remarkable 
body will be awaited with interest, it will be nmem 
berM that Church isolated a pigment turactn contain 
ing copper from certain genera of the family Muso- 
pl^giM but no such pigment is known m the 
vegetable kingdom up to the present But to return 
the object of the fungicide is to furnish a steady 
supply of copper sulphate and therefore the compound 
(<0 IS the most efficient of the senes In the case of 
(d), the ordinary I^rdeaux mixture x secondary re- 
action sets in between the calcium carbonate and the 
copper sulphate which further reduces its efficiency 
(a) is however physically less suitable than (c) ilie 
whole leaf surface of the tree has to be covei^ with 
the mixture and consequently the more bulky the mix 
lure the better, since (cj occupies more than four times 
the volume of (a) it makes the most economical 
fungicidt in practice From the fruit grower s 
point of view this compound has the further 
advantage that it can be made on the com 
merciat scale and sent out as a paste re^dy 
for use The paste has been extensively tried 
In orchards with results that have completely con- 
firmed the labdf^ktory experiments Several interesdng 
side-issues tWe followed up Some of the compounds 
in the ordinary Bordeaux mixture and in the so-called 
soda Bordeaux obtained by mixing copper sulphate 
and sodium carbonate contain cooper hi the electro- 
negative condition f e In the acid radical and were 
called ,CuorlcnrbonHtes thev appear to have no fungi 
ddal icdon they combine with cellulose, and slowly 
decompose to form cuprous oxide 
The report will be found one of the most interesting 
that has issued from Woburn E J R 
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UNDERGROUND TOPOGRAPHY IN iRBlfAN^ 
^H£ exploration of caves has become aa 
E pursuit for certain enthusiastic ap^alittSt gw 
haps as a complement to mountain<fimbJng 
results however have distinct scientific valuc> w fi Si 
careful plans of the caves are made and undergrduM 
waterwa>s are traced Attention has been direct^un 
these pages to the economic bearing of spelasotogy^ 
in the Juras and the work of the geogra^er is ofh 
viousl) incomplete if hi^ streams terminate as UO 
often happens in swallow holes in a limestone area^ 
while others appear freshly on the surface, but may 
prove to be old friends returning to the upper woti£ 
Cave-rescarch is arduous and often dangmus and 
the wonder 1$ that such^ accurate observatidns are pro- 
vided for us by men who have to work under cramped 
condgions and sometimes liberally immersed in water 
The Royal Irish Academy (Proceedings, \ol xxWi 
section B 190^) has recently issued two geographical 
memoirs on Insh caves TTi© first (pp prlcC 

6d ) IS by Mr Harold Brodnek on The MarMc 
Arch ( aves County Fermanagh Main htream 
Scries The princid^ cave was explored and de- 
scribed bv M Mnrlcl some twelve years ago with the 
assistance of the Irish naturalist, Dr H Lyster 

t ameson Mr Brodnek with Dr C A Hill Mr 

i I lo)d Praeger of Dublin, and other wx>rkers was 
able to devote a longer time to the exploration of tlu 
district The training and experience gained b\ mosi 
of the pnrtv in \orkshire enabled them to ad<f many 
new points to the topography of the area Vs Mr 
Brodrick remarks the Marble Arch cave will prob- 
ably never become a show-cave as the climb from the 
foot of the Great Boulder Chamber to the end of tfic 
Pool rhaniber Pas^gc ifi not one to be rashh under 
taken The by paths of the recent exploration lec 
the adventurers into several difficult places not tt 
speak of waters where few will care to follow them 
\ large-scale map is provided on which however the 
names used in the text are not nlwavs to be found 
Iht second |>aper (pp 235-68 with four plates 
price IT bd) on The MitcheUtown Caves Count! 
Tipperary has a wider general interest Tht 
authors are Messrs C A Hill H Brodrick and \ 
Rule, but Mr R Lloyd Praeger took part in the 
exploration Tlic New Cave between Mitchelstowr 
and ( ahir is probably the best known cave in Ire 
land but the plan now given of it seems to be fttt 
more accurate than that published by M Martel an<] 
includes several passages and chamb^s previously un 
recorded The work may not have been so exciting at 
that among the un fathomed waterwavs of Fcrmanajgh 
but one and a half miles of cave and passage hav< 
been mapped out A cunous point is that the nonjei 
Demon Cave and Victoria Cave were founc 
chalked up in some of the unrecorded portions anc 
these have been adopted in the plan The names in 
this plan by the bye require one or two corrections 
to bring them into agreement with the text The 
account of the New Cave might have been rendered 
even more complete by a reference to Prof Car- 
penter s paper on its fauna in the Irish NaturaUsi 
for 189s 

Still more interesting is the description of the 
sbialler Old Cave which had apparently nol; been 
visited by tourists since 1833 The plan now given 
covering 479 yards of cave and passage, tt Jthe first 
that 1ms bm made 

The clay of the cave-fioors which, as all visitors 
know, renders them unpleasantly slippery, is described 
on p 267 as derived by Inwashing from the 0^1 Red 
Sandstone, but the quarts crystals noted in it, ^ which 
are so common in the Carboniferous Limestone, and 
its general character de a rsiia mdke it' 
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tnniiMiy more proDabk that it is a residue from 
wtfbn ^ ^ limestone 

peper Is well Itlustrated^ and one photof^ph 
l^itws an * anentoUte, or stalactite the growing tip 
^ ^iiilch has been bent sideways by the action of aii 
clifvents 

lir Brodrick has also published a general account 
at t^exploraHons in Fermanagh in the Yorkshire 
ftn^lers’ Club Journal G A J C 

I — ■» — 

f^OTES 

Tn* following fifteen candidates have been selected by 
the council of the Royal Society to be recommended for 
^leetion into the society —Mr J ^Barcroft, Prof G C 
IfoUme Prof A P Coleman Dr F A Dixey Dr 
G Filon Mr A Fowler Dr A E Garrod Mr 
G H Hardy Dr J A Harker Prof J T Hewitt 
Pirof B Hopkfnson Dr A Lapworth Lieut -Colonel Sir 
W B LelShman Mr H G Plimmer and Mr F Soddy 

Invitations have been Issued to meet the general board 
dI the National Phvslcal Laboratory at the laboratory on 
Friday March i8 when the various deportments will be 
open for inspection and apparatus will be on view 

Sn Victor Horsuit F R S has been elected a foreign 
associate of the French Academy of Medicine 

Dr W F Hum has been appointed director of the 
Gralogical Survey of Egypt 

Mr Andriw Carnboir has offered (the Times states) 
to give a prise of 5000I to the first student of the Carnegie 
School of Technology at Pittsburg who constructs an 
alkoplane satisfying certain conditions 

Ths Friday evening discourse at the Royal Institution 
on March 11 will bo delivered by Dr H Brereton Buktr 
on Ionisation of Gases and Chemical ChTnge and on 
March 18 by Sir J J Thomson on The Dynamics of a 
Golf Ball 

The death is reported at the early age of thirti three 
of Mr J F Ferry for many years an ornithoiogint in 
connection with the Field Museum Chicago In collect 
Ing for that museum he made expeditions among the 
islands of the Caribbean Sea and along the coast of the 
Gulf of Mexico He also carried out investigations in 
Anaona for the U S Biological Survey and in the moun 
taint of California for the Smithsonian Institution 

Tmt following appointments have been made recently by 
the governing body of the Lister Institute of Preventive 
Medicine — Mr H R Dean and Dr G H Macahster 
assistant bacteriologists to the institute Dr H McLean 
senior assistant in the bio-chemlcal department Mr 
A^ley Cooper J Miner memorial research student Mr 
Roland V Norris Grocers* Company research student 
Mr S G Paine research student in the chemical depart 
ment; 

Tn annual conversaxione of the Selborne Society was 
held In the theatre and halls of the Civil Service Com 
misskm pn Friday February 18 Sir John Cockbum 
K C M G » gave an address on the objects of the society 
and the alms of Its members while Mr E J Bedford 
foctured on Gilbert White and his Associations with 
Selborne ** Among the interesting exhibits was a working 
model of a pole-lathe still in use for turning bowls in Berk 
shbwi which was made and exhibited by Mr William 
The number of microscopes shown amounted 
fo one hundred wid the evening ^1 probably Bie most 
*uecenfot yet an^ged. 
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Tub Geologists Association is making arrangements for 
an Easter excursion to north Dm on It is Intended that 
the excursion shall last from March 24 to March 30, and 
be under the dliwiorship of Messrs J G Ham ling and 
Inktrmann Rogers T he oKfir 4I party is to leave 
Paddington by the i p m train on March 34 for Barn 
staple On successive da>*i the Lpper Culm Measures 
the Upper Devonian the Lovier Culm and the lower 
Devonian are to bo studie<l in different distm is Full 
pirticulars as to the excursion can be obtimed from Mr 
Mark Wilks 47 Upper Claptim Road l^ndon N I 

The Blue Hi I! Meteorological Obsenatory silu'itpd n^^ir 
Boston USA has ju<it (umplctcd an existence of a 
quarter of a cenlun hounded and maintained b> Tiof 
A I-awrence Rotch detailed me isurcments of i loud 
heights and velocities were enrlv conducted and in rS<)4 
the first metcorologicnl records in the world were obtained 
with kites at this station These were extended ten lenrs 
later with sounding balloons to great heights above the 
centre of the American continent and through the co 
operation of M Teiaserenc de Bort over the Atlantic 
Ocean (Nature vol Ixxnt pp 54-6 449-50 \ol Ixxx 
pp 319-31) These observations in the free air like 
those mode elsewhere in the interest of adrologv for tlie 
International Commission for Scientific Aeronvutus h^ve 
now become useful to aeronauts and aviators 

Prof W Krai xb whose deith was rerentlj announced 
from Berlin, at the age of seventy six was one of the 
better known of modern remian anatomists He was a 
son of the famous Dr Carl Kraus* professor of an itomv 
In the University of Hanover who published a reimrUiblc 
text book of anatomy— Handbuch der menschlichen 
Anatonite * — In 1833 The preparation of the third edition 
of this work from 1876 to 1880 ron«;titut(*a one of the 
most important contnbutions made to inatomv bv the 
late Prof W Krause His researches on the termin il 
organs (end plates) of motor nerves gamed inm -m early 
xnd wide reputation among histoIogisN Onginallv pro- 
fessor of anatomy in the University of ( ottingtn he 
went late in life to Berlin where he occupied the position 
of head of the anatomical laboratories of the Universilv 
under the directorship of the veteran anatomist Prof 
Waldeyer 

Fbbruart was a stormy and unsettled month o\ r the 
whole of the British Islands and the total ruinfill wis 
large At Greenwich the mean tempenture for tlu month 
was 43 I® which is 2 3* warmer than the nveragp of the 
previous sixty years the mean of the day readings was 
48® and the mean of the night r(.adings was 36® Frovt 
occurred in the screen on seven nights but on the graw 
in the open on fifteen nights 1 he aggregate rainfall at 
Greenwich was 2 72 inches which is i 33 incheg mor^ than 
the average rain fell iverv dav with three exceptions 
February was wetter than onv corresponding month during 
the last ten years The sun was shining for seventy hours 
which is thirteen hours m excess of the average C> clonic 
systems traversed our islands with great frequenev during 
the month the central areas following a track well to the 
northward so that westerly winds greatly predominated 
The Meteorological Office alluding to the violent gait 
which occurred on Sunday February ao mentions that 
the squalls reached storm force in many parts of the 
country and hurricane force at Southport Scilly and 
Pendennia Castle The maximum velotity of the wind at 
Southpi^ was at the rate of more than eighty five miles 
an hour using the new factor for the wind velocity as 
determined by the Meteorological Office 
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Thb Ro)ftl MeteorologtoU Society held ite firet nfeetmg 
out of 1 ondon on Wedoeeday, Febnnry 13^ 10 the phyetcel 
leboratory of the Manchciler Univereity Dr Hofdunson 
rtbtt Vice^b«nceUor» expreteed the gratlAcetloa the Um 
vereity felt et receiving the fellowe of the eooety He 
•etd that the hletovy of the Uoiveraity showed that they 
Were not merely la expreaslon but in act Interested m 
this branch of scientiftc work as much had been aocom 
phshed 10 meteorology by the work imtsated and supported 
by Dr Schuster Dr A Schuster also welcom^ the 
s^ety and said that, although meteorology in itself 
might he regarded by some as a small part of physical 
science yet U was intimately connected with a number 
of other subjects especially with one large subject which 
he thought had received far too httle attention in the 
universities, namely the whole physics of the globe 

Wa learn from Science that the board of managere of 
the National Geogtaphic Soaety has adopttd the follow 
Ing resolutions — The National Geographic Society 
believes that it is of importance to science that tidal 
magnetic and meteorological observat 011s shall be obtained 
at or in the vicinity of Coats Land dunng the same period 
that the British expedition under Captain R F Scott 
R N IS making sim lai observat ons on the other side of 
the Antarctic area 1800 miles distant and at the same 
tune that this recently discovered land shall be explored 
rhht the society is ready to accept Mr Pear> s propou 
Bon tliat It shall underlie jointly with the Peary Arctic 
Club an expedition to the Antaictic regions as outlined 
above prov ded that the board of mjinagers after consulta 
tion with the fnembers of the society finds that the project 
will receive sufficient financial assistance to warrant the 
undertaking 

Dr Charcot gives in the Paris edition of the Smv 
York Herald an account of the scientific work accom 
pliihed by his recent Antarctic expedition He says that 
dunng the whole duration of the expedition both while 
In winter quarters and during the two voyages the scien 
tiflc work was carried out unceasingly During the whole 
of the voyages oceanographic soundings were taken and 
dredgings made At the same time hydrographic and 
meteorological observations were made and natural history 
studies effected These were also earned out while in 
winter quarters Very complete maps were made of the 
regions seen from the coasts and astronooucal ohaerva 
txons and studies In terrestrial gravitation were earned 
out at numerous stations The seismograph was at work 
in the winter quartern and on Deception Island Observa- 
tions m meteorology atmosphanc electricity and physical 
oceanography including numerous soundings, wm carried 
on almost continually while the exptdiUon wae In winter 
quarters 

Thb thirty-second uuinual general meeting of the Institute 
rf Chemist^ was held on Tuesday March 1 Dr George 
Beilby F R S president in the chair In moving the 
adoption of the report of the council Mr David Howard 
alluded especialhr to the new requirement m the final 
examination of a useful knowledge of French and German 
He believed that this addition would prove of great benefit 
td chemises and he knew that it conld be left to the 
euminers to apply the teit of this knowledge humanely 
fhey did not want school commercial os legal Fi^ench 
and Uerman but a useful kinosHedge sulfteient to enable 
them to consult tedinical Uteratuie m those languagw 
Or then dehvered his address He remarked that 

the Instltats had undoubtedly' influenced the ttachmg ol 
the umversUMi and coUeffSs and had endeavoured to 
encourage the prodaodan of torn who could not mily talk 
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about diemkstry but were able to appfy tttbr 
usefully In moving a vote of thanks to tfaa 
Wilham Ramsay said be WrfS incUoqd to tWak thgi 
tendency was to trust too much to tlM fesuAs el tniM^W 
tions He was of opinion that the aim of thb 
should be to ascertain if the canifidates could uaa^S^ 
freely and easily on their subject and put it Into praCtM 

A PRI7B of 3000 bre (about isol ) is to be Visarded 
the section of physical sosnoea of the Royal Aeadssay m 
Bologna The competition is an international One, Mat 
the prise is due to a generous donation to the seedon 0 
corresponding member Prof Ella do Cyom The object ol 
the competition is to furtller researches and itndliae in dta 
subjects which he tookf up with much success Tho suh# 
jects of the works submitted for the prise are to hmar 
reference particularly to (i) the (unctions of the haapt» 
and especially of the nervous cardiac and vaao-motOS 
^sterns (s) the functions of the labyrinth of the aar^ 
(3} the functions of the thyroid gland the hypophysis, apd 
the pineal gland The wenrks submitted mutt be Of recent 
date in the case of the present (the first) co mpe fa tioo not 
prior to March 1 1909 Memoirs may be wntten m 

Latin Italian French, German or Engl^ Competitors 
may he called upon to repeat theu' experiments In die 
presence of the three members of the adjudicating com* 
nuttee The prise will not bo divided and may not be 
conferred more than once upon the same pereon The 
section of physical sciences reserve# the ri^t to pabUsh 
the successful paper in its Transactions No member of 
the section is el gibta for the competition Further par 
tiGulars may be obtained from 11 Segretano Clasae dl 
Sdonae Tisiche R Accademla delle Scienze, Bologna 

In our issue for December 33 last we recorded Mr Otto 
Beit’s munificent gift of 315 ooof for the foundation and 
endowment of medical research scholarships The trustees 
of the fund met on February 33 and awaided the first set 
of the fellowships Seventy applications were receive d ' ■ 
fifty-eight from England three from Scotland one from 
Ireland one from Wales and seven from abroad Ifte 
following fellows were elected and wore authorised to 
proceed with the researches mentioned after their nan^ •«- 
Mr G H Drew the loologtcal distribution of cancer and 
a svstpmatic study of an experimental character on the 
mode of origin of neopiaams (tumours) Dr F W 
Edndge Green vanous problems connected with vfadott and 
colour vision espedalty In relation to the correct reading 
of signals on land and sea Mr E Hindi# the morphology 
*iiid treatment of protoxoic Mood parasites etpedally 
Spteochaeta dultoni and trypanosomiasis (steeping sick 
ness) Dr T I ewis the mechanism of irregulantiet of 
the heart Dr G C McKay Machison (a) the nervous 
oontroi of respiration and (6) the effect 00 raeplrmtiOQ of 
changes in the chemical composition of the hlo^ , (e) the 
mechanism of biliary secretion and its general effect in 
digestive processes Dr Otto Mky cUnlcal and espett 
mental research on the lesione of pen^keral nerves, Mr 
B Mellanby the sigoificance of the larg* encrothm qf 
creaHn In cancer of the liver and Ita dimini^ied exem llo b 
ip ctnhosis of the hver kc Dr F P F Ranaoii^ tho 
mocM of action of caffeine^ theobromine and alder sub^ 
stancee on the muscular and nervous .qrcteme SL 

Russ the assodatloa of radio-activity with cancer Dr 
Ida flmedley, the p rooeseee involved in the formation qf 
fat in the organism Tho next election of fallows wU ho 
held about December ij next All inquiries shoAld 
addressed (o the honorary secretary^* Beit MeffuMal 
Fellowehips for Medieal ^eeearefa, 35 Glargsp SSsaet* 
PfocadiUy London, W 
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It HUMnmtjBd df If PlnUppe Thontts the 
| 5 l^ 4U|d ttfliMlMtic ge 61 oglst lArho did Important | 
ibtenrdrtc In^Tunu tnd Algma Born at Dueme 
Pb^) In 1843 hp entarad veterlhary achool at AUbrt 
becama a prominent member of the French 
vaMflary armoe from aduch he retired abcmt nine 
ago* F^nm hia aarliaat srouth he area deeply 
Ita^aiMaCKl an gaetogy and when hm official appointment 

B : him to AVierU he deaotad hia aeanty kuiare to the 
y and aoUacdoa of the aoda nod foadls of that 
mig capeemUy eager In the aearch for evidence 
of prumBoB man Dvring twenty yaara he pubhahed a 
Mriaa of aotea and papera on aubjeota ranging from man 
and Tertiary vertebratea to the ataatigraphy of the region 
jU 4884 he waa choaen by the Miniater of Public Inttruc 
40 join the arelWknoam acicntiflc miaaion to Tunia aa 
one the ge(d<^atl and there he had ample scope for 
gm ezerciae of hia abilitiea He discovered the immenae 
gapemta of phoaphetic chalk which have aubaequently 
j^imd of 40 great econoouc importance to Tunia He 
material for an exhaustive deecnption of the 
geology of the country and hie later years were occupied 
with its preparation for publication Unfortunately only 
two pofts of this work appeared and the third part deal 
ing especially with the phoephatic depoiita remained un 
finished at t^ time of the author's dei^ 


An appreciative account of the mientific work of Mr 
Bdward Saunders F R S who died we regret to learn 
on February 6 in hts sixty second yeari appears in the 
March number of the EnfemolegkfPi Monthly Afagaatna 
of ghich he was an editor From this notice we extract 
the following particulars of Mr Saunders's career 
Bdward Saundere devoted himself first to the Coleoptera 
hut acquired also considerable familianty with entomology 
in general and with eeveral other of the ' systematic 
•denoes such os botnny and conchology At the age of 
kxteen he published a paper in the first volume of the 
BntomoZogift t Monthly Maganne on Coleoptera at I owe 
•toft and was afterwoi^ for some years mainly occupied in 
studying the Buprestidm of Uie world A aucoesaion of notes 
descriptions revisions of particular coUectiona groups &c 
bearing on this subject were communicated by him to the 
Transactions of the Fntomological Society from 1866 to 
1869 in 1870 he published a Catalogue of the Species 
contained m the G^ut Buprestis Linn " and In xSyx his 
* Catalogus Buprestidontm Synonymxcus at Ssrstemabcus 
a work the^Importance of which was Immediately recog 
nUed From 1873 to 1874 he continued his work on this 
group describing oeveral new genera and more than a 
huxHhed new species and at the same time began to Issue 
a tong series of notes on British Hemiptera which were 
followed in 1875^ by a synopstsi in three parts, of the 
'British Hrauptea Heteroptm and this again by • large 
illustrated volume his well-known Hemiptera^Hetero 
ptora of the British Isles, ' which waa pubUdxed In 189s 
Coneunrenlly with dus important mam of work on two 
dtstlnct otfdm of insects he began to attack a third group 
ma Aculeate HysMooptera to Whidk he gradually trans 
tofred hit chief attention For the fwt of his life the 
A cu leat ss (espsclaUythe British speciet) became his favourite 
atu^ and he ultmutely became, not merely the foremost 
hut, h ms^ alffioet be said, the final authorl^ upon the 
^adcr Hia grand woric "The HymanoptarwAculeata of 
the British Isies " (1896) is one of dia few without which 
no ssrious hymenoptenst thinks ha working Hbrary com 
plete Smmd e r s bosame a Fellow of the Entomological 
BoeMy In i8Cg, perved as treasuspr from x88o to 1890 
tood wfif B, ticetpraatdent In no fewor than Bvo ssssioas, 
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vis In 1874 1899 1901 1906 and 1907 Though he never 
actually held the prendency it is scarry a secret that he 
would more toon once have been elected to it unanlmouriy 
if be could have been pertuacfod to accept a post the dutfos 
of whidi he felt unequal (physically) to discharge so eom 
lately as he would hove wished He entered the Llnnean 
Society in 1869 and about that time contributed at least 
toree papers to its journal Long after in 1890 he pub 
hshed in the same journal an exoeedingl> careful and 
interestuig paper on tha tongues Ac of bm with beau 
tiful illustrations drawn by hia brother Mr G S 
Saunders from microscopic preparations made by Mr 
Enock His election in 190a to the honour of fellowship 
I m the Royal Society was not only highly gratifying to 
himsel and hia personal friends but to alt who saw in 
it a recognition of sjstematic entomology treated as 
Saunders treated it os no mere idle dilettantism but a 
genuine branch of science 

Omx of the features of the fauna of continent'll Africa 
18 the absence of flying foves of the typical genui, Pteropus 
this absence extending aho to the island of Fan? \ ar On 
the other hand representatives of these bats occur 1 1 
Madagascar and the Maaenreno Comoro and Seychelles 
group Recently bpecimens of a new species of flying fox 
have been obtained from the island of Pemba which lies 
to the north of Zanxibar at a diatince of only about 37^ 
miles from the mainland That the genus should b 
found so close to the African continent and yet should 
never have reached the some is very remarkable espcc ally 
when the kmg interval between the Comoros and Seichelles 
on the one hand and the Andamans and Cevlon on the 
other is borne in mind The Pemba species which 
described by Dr P Matschie in the SttMungshertehto Get 
naturfoT Aromnde Berhn 1909 p 48a belongs to the 

short nosed group of the genus distinguished as Spectrum 
and has been named Pteropui vofltofeowt 

In vol xxiui port 1 of Notes from the I tyden 
Museum Dr F A Jcntink describes *i new bat from 
Java and at the same time proposes the name Cbryso 
pteron for the Celebesian Cerivoula webert and the n^w 
species which ore regarded as constituting a genus by 
themselves Phe typical plantain bats of the genus 

( er voula (Kerivoula) are ch'iractenbcd by the normal 

form of the upper canines and the tr cuspid first pair of 

lower incisors a second genus Phontscus os represented 
by P atfox of Sumatra differs by the elongation and 
compressloii of the shaft of the upper canines and the 
quodncuspid first losver incisors while the new genus is 
cbaroctenred by the presence of four cusps to both first 
oxtd second lower incisors It may be pointod out that 
Chrysopteron which includes the Celebesian C weberi and 
the Jevon C haririri is practically Identical with the much 
•osher name C hr y sop tere 

CoNtiDiitABLi interest attaches to two papers by Mr 
Knud Andersen In the January number of the Aiuialx and 
Magasuis of Natural Hittory on the African fruit bats of 
the Epomophorus group Hitherto, with the exception of 
HyP^gnalltm monaUotui all these bets have been very 
generally included m the single genus Epomophorus The 
author shows however that the Angolan E artchiotao on 
aooount of posussing r cheek teeth (in plat 

of the usual |) the great width of the palate and other 
cramal characters, is enhtlsd to rank aa a genus by itself 
lor which the name Plcrotes is propoaed, this genus being 
Intermsdfote between Rourettas (cheek teeth i) and* 
Epomoidiorus Next to Plerotas oomss the genus Epomops 
at r^NWsented by S franqueh and S oomptus in which* 
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iho muxxle and palate are abo wide althou^ aojnewhat 
(CM flo than in the Angolan genus the hind portion of the 
paUtf' retaining the flattened form characteriadc of 
Rousettus and its alHes. In £pomophorut» on the other 
hand the palate it narrow and deeply hollowed out behind 
thereby differing from the tame region In all other 
member* of the fruit^eatlng group Lastly we have the 
genut Micropteroputp characterised by the extreme short- 
nets of the skull, which approximates In this respect to 
that of Cynopterus 

A SHORT paper on the gametophytes of the orchid 
f aXopogon pnlchellus it contributed by MUs L Pace to 
the Botanical Gaaette (August 1909), which adds to the 
gradually accumulating information regarding develop- 
mental details of the megasporangium The formation of 
u single sporogenous cel! as generally observed and 
absence of any parietal cells coincides with the typical 
loutme in orchids but anomalous conditions appeared In 
Hcvrral ovules where two mother-cells were found either 
(ontiguous or with nucellar tissue lying between The 
figures aie suggests e of two gu'chesporia side by side but 
the ultimate fate of these cells was not determined Four 
incga^pores were usuiUy formed although dividing walls 
bi*tw(cn thrm were wanting owing to disintegration of 
ihrcf of the nuclei the chal^al nucleus alone persisted to 
become the nucleus of the embt>o sac Evidence In favour 
of double fi rtiUsdtion Is adduced 

A UROCHURC dealing with the cultivation of fibre plants 
in India has been issued as Bulletin No 15 of the Agn 
lultural Research Institute Pusa Iherc is a noteworthy 
division into peasants crops capitalists crops and fibres 
worth experimental attention The first category com 
prises jute HiMscui cannabmu^ Crofafarfa juncea and 
cocoa nut the second includes rhea agave Sansevierin 
and flox^ while plantain and tida fall into the third 
citegory The cultivation of Jute has not spread to any 
appreciable extent beyond the provinces of Bengal and 
Assam //tbfxctis canna&fnm is preferred to jute in certain 
regions notably the Visagapatam and Kibtna districts in 
Madras because It requires less water Sann hemp 
Crotolaria func^a thrives in districts of moderate rainfall 
there is an established Industry in the fibre in parts of 
the Central and United Provinces and of Assam but the 
plant is more frequently grown to supply groen manure 
or fodder 

Tns principal article in Symons s MeltotologtctU 
MagOMina for bcbniaxy is devoted to the * Proposed 
Iinperiai Meteorologtcdl Organisation ' discussed at an 
informal conference of meteorologists at the Winnipeg 
meeting of the British Association last year The circular 
letter drawn up by the committee then appednted for trans- 
misbion to meteorological authorities of the British Empire 
inviting cooperation in contributing data on a conunon 
plan for publication by 4 central agency Is reprinted, and 
states that primarily, information is required a* to 
pressure, tetn^ature and rainfall, and their fluctuatlona 
from the normal and it Is suggested that the form adopted 
by the Solar Commission of the Intomational Meteor* 
ologicat Committee whote headquarters at the present 
time are in London, In connection with the Solar Physics 
Observatory ^ouid be followed. Monthly tables reladng 
to the climate of different parts of the British Empire 
have ai^ieared in Symons s Maieotolcgical Magasina for 
many years the editor heartily welcomes the esUblish* 
gient of a more general system, under official auspices, 
at the same time he does not think that a new system 
of expressing meteorological obeervations is desirable 
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of the use of absolute units for preesure and t s uipei jtW J 
for the present however the eiroular states, it 
proposed to ask the various autbocitlea to eome 
final decision upon the point ^ 

From the Febniery Bulletin of the Ameiieati 
matlcal Society we learn that the Gflttingen Academ]^ td 
Sciences has awarded 51 to Dr A Wleleridi/ of MflnsM 
who has shown that the^ equation cannot hi 

•olved in terms of positive Integers, not multiples of p 11 
3^-3 is not dlviiible by p* The announcement Is foliowed 
by the comment — * Thu surprisingly simpte result repre< 
lenti the first advance since the time of Kummer in tiri 
proof of the last Fermat theorem 

In the Amudf of Mathematics (October 1909) Mr FraM 
Gilman discusses the theory of flMtlng tubes as applied fed 
the measurement of currents in open channels of water 
The method was first described by Mr T A Monn in « 
paper communicated to the Royal Society In 1779 and wai 
us^ by R T Krayenheff in Holland (1813), M de Buffoi 
on the Tiber (xSsi) Deitrem on the Neva (1835) ant 
Francis In America (183a) The tubes ranged from 6 feel 
to fo feet in length and were allowed to float down tht 
stream over a measured course of 70 feet Other expert 
meats mentioned are those of Captain Cunningham In 
India (1874-q) of which a detailed discussion is given in 
the paper, M A Grabff (1883) and Messrs Humphreys 
and \bbot on the Mississippi River (1851-76) 

Ths University of Illinois has estabUshed an engineering 
experiment station to carry on investigations along various 
lines of engineering Especial attention hat been paid to 
problems bearing on fuel and the two lost bulletint issued 
deal with this subject The first of these by J M Snod- 
grass IB on fuel tests with house-heating balers Central 
heating by steam it more common in the Umted States 
than in this country but the figures given are not without 
interest over here The fuels used of which complete 
analyses ore given InUuded anthracite gas coke bitu 
minous coal and briquettes of various kinds *lhc tests 
were very complete and deal with questions of efficiency 
cleanliness cost of control smoke and soot The bollv 
efficiencies determined varied from 45 to 66 per cent Tbs 
experimental data are discussed in a very complete manner 
especially from the co^t point of view The only ptrint 
open to criticism is the unnecessary number of slgniflcaot 
figures m the experimental results Thus we find the 
calorific volue of a coal given as 14,339 B T U per 
and boiler efficiencies are given to oot per cent Three 
significant figures in the calorific value probably represent 
tile limit of accuracy attainable in such experiments whefl 
the sampling dlfficuHies are taken Into account an 
accuracy of i In 14000 In a thermal measurement Is 
certainly unattainable 

Tin second bulletin by S W Parr and Percy Barker, 
dealt with the occluded gases in coal These experiments 
are of practical importance in two directions first as 
bearing on the spontaneous combustion of coal and 
secondly as showing how to prevent deterioration of stored 
coal Coal commences to give off inflammable gases aa^ 
soon as it is mined and at the same time absorbs, oxygpn 
from the au- both these changes taking place Ivlth greater 
rapidity the finer the state of division of the coal and 
being almost entirely suppressed when the coal Is sub^ 
merged In water 

Tni ZstUchfift /df physikakscha Chemie (faniiary a^) 
contains a paper by J T Barker on the determii^atioa 
of the vapour pressures oi tolkffe, flsphth|lene» add 
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-p- v - r-^, -r— , 

jMlIi^ *t teniperatum rafiflng from -7ft” C to 25 8^ C 
lower temperatum the statical method U not 
IjiJMtartfy met and hence the vapour pressures were 
Uhaund hy MturatlAtf pure ox>|{en» prepa^ electrolytic 
4Vtff ^Ith the vapour of the substance, tt>e latter being 
fttfdi^njbd at a constant temperature The amount of 
fappar carried away by the oxygen was determined by 
OttMbitstion full deUtls being given of the precautions 
aaoSssary for exact working Ihe method was shown to 
ba capable of measuring vapour pressures down to 
0^005 ^ mercury The experim^tai results were 

eompared with Nernst s formula for the calculation of 
VaMurin’OMure curves and for toluene naphthalene and 
Isn^e the agreement was found to be satisfactory 


* 

An Interesting article appears In Engine^ng for 
February 25 giving particulars of a new shrinking and 
tampering shop for guns at Woolwich Arsenal Modern 
built-up guns have steel tubes and liners which require 
oil-hardening and as these guns are sometimes of great 
length it will be understood that adequate means must 
bt provided for lifting the guns to considerable heights 
It was decided that the new building should be 300 feet 
hmg in the clear (tlie first port to bo constructed being 
150 feet)« 60 feet wide and 90 feet high from th^ floor 
level to the gantry lall It i^as also stipulated that an 
clectro-h>draulic travelling crane should be installed cap- 
able of lifting 120 tons and of travelling with Its load at 
m speed of 75 feet per minute the speed of the croiis 
traverse under similar conditions being 35 feet per minute 
Another n^uirement of this crane is ability to lower a 
weight of 60 tons at a speed of 500 feet per minute thih 
being of great importance on account of the necessity of 
dlfiping the guns tapldly into the oil in the process of 
hording Two deep pits each ii feet in diameter arc 
provided for oil hardening tanks also one shallower over 
flow pit a driving pit 18 feet in diameter with an anvil 
bottom and a shrinking pit 


Mxssas Cassrll and Company Lid have commenced 
the publication In fortnightly parts sold at one shilling 
net each of Mr Richard Kearton's Nature Pictures 
The illustrations aie beautifully reproduced and arc 
accompanied by descriptive text The work will be com 
pleted in twenty four parts and we propose to review it 
when the serial publication it complete 

K sacoSD edition of an essav entitled The Finest Walk 
In the World bv Miss B h Baughan which originally 
appeared in the ^p^clutor and was published recently in 
pamphlet form with numerous illustrations has been ihsued 
by Messrs W*hitcombo and Tombs Ltd of Addle Hill 
Carter Lane London The walk some thirty three miles 
Tn length is In the neighbourhood of the celebrated Milford 
Sound in tho south west corner of New Zealand Judg 
lag from the beautifully reproduced photographs and the 
enthusiastic descriptive text which accompanies them the 
walk must reveal a succession of panoramic views of 
Naturt at her loveliest 

Tim annual report of the board of regents of the Smith 
aoaian Institution showing the operations, expenditures 
and condition of the institution for the year ending June 
1^* iqoS hat been received As usual, the general 
appendix of the volume running to some ^ pages will 
■««ke the widest appeal to readers It contains a repre 
sentatlve selection of papers and addresses hy distinguished 
*Naaof Kience dealing with notable current scientific rt 
•JNTofcet Some of these are translations into Fngllsh from 
yWDM n^ French and Sw^lsh puWicotions, others have 
aaDeofod in NATUkk from lime lo tlbte and the remainder 


are from Ameriiun and Bntish authors sbme being 
original while others are reprints The following con 
tributions may be mentioned —Sir Joseph Thomsons 
Adamson lecture to the University of Manchester, on tho 
light thrown bv recent in\estigations in electricity on the 
relation between matter and ether Trof J W' Gregorv s 
contribution to the Congr^ g^ologique international 
Mexico 1906 on climatic variations their extent and 
causes Prof J Jol> s address lo the geological section 
of the Britiiih Association nt Dublin in 1908 on uranium 
and geology Captain 11 Ci l)unss licture to the Royal 
Geographical Stuietj on some geographical aspects of the 
Nile Prof Ronald Ros** s address to the Oxford Me<licat 
Societ> in 1906 on malaiia in f reece and Prof SiKanus 
P Thompsons Kelvin lei lure of 1908 (abndged ind reMsisl 
by the author) on th life and ^oiW of I ord Kelvin 


OVR ASTRONOMICAl COLUMN 

Astronomical Oclurrrnc ks in March — ^ 

March 3 tab cm Venus staiionar) 

7 Oh 39m Uranus in conjunction Milh the Mood 

(Uranus 3 34 N ) 

8 9h 17m Vtnus in conjunction with the Moon 

(Venus 11 5a N ) 

la 6h om Veaia in conjunction wiih the Moon(Ve«t% 
1 9 N } 

13« sh 4Sin ^tnrn m conjunction with the Moon 
(Saturn o 58 N ) 

15 19b I 7 i» Mars m conjunciion with the Moon 

(Mar« 1 16 N ' 

18 I7h om Venus at Lreafest bnihancy 

35 i8h aim Jupiirr in cunjuncuoiv with the Moon 
(Jupiier S ) 

3a i8h om Jupiter at opposition to the Sun 

Comet loiou — In these columns Inst wuk reftiente was 
made to two drawings of romet iQioa which are now 
reproduced from the Comples reiidtir (No 7 p 370 
Pebruary 14) Ihey were madi by M Fsrlangon and 
illustrate the remarkable change winch took place in the 
up|H»aranco of the tomet s head between January aa 
and 30 



Jm u«ry ai J »' “ary 30. 


M Esclangon points out that suth apparent clianges 
may be produced in two wtty« — (0 b> actual ihangey in 
the comet Jttelf (a) or by the different anglet nt which 
It la preeented to the ob-.ejvir While great real changev 
undoubtedly took place in ion«t igicwi a certain propor 
tion of the apparent change can be explained by th 
different aspect for on j inuary 22 the angle made b\ ttn 
tail with the Ime-of sight (comet-earth) was 96® whil i 
on January 30 it was 133® but apart frmn this thei 
was a real change in brightnesb and in the condensation 
of the nucleus consequent upon the com»ts recession fioni 
the sun on the fomur dale Its distance was about 025 
on the latter about 055 astionomical unit - , 

M J Comas Sola also made a spenal study of the 
figure of the comet and gives his results in the same 
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4Uimber of the fmittf H9 renurkf that tbe I 

uU WM always bUuncatod aa dun^h the nucleus formed 
« screen to the repulsive fora acting on the vapoura, and 
at Its greatest len^ extended to a dfttance .o*so! ^ 
graphs taken at the Fabra Obeenratorx sHoir the details 
very well but are not suitable for tej^oduotloii* Special 
^ectbon was paid to the eecoadary tail on the loft of 
tlie cometi which wee much fainter than tha pritnaryi and 
cEtended to the oppodte tide, that Is towms the sun* 
fhls tall was concavB to the dbecfcion of the motion, and 
It is this point that M Sola dlscnssee. He attributes tbe 
concave form to the diflermitial action of the gravitaticmai 
forcea of the sun and the nucieue and tha rapulaive action 
emanating from the sun Tha greater number of particles 
are repelm and form the principal tall, but others, depend 
Ing upon their nature, will not be driven away entirely 
«nd win become attracted towards the sun The finest of 
these win be disseminated into space but the heavier ones 
will, in falling towards the sun, be attracted by the 
fiucleut and thus produce tho obeorved form concave 
relatively to the comet^s motion; those falling Into the 
siucleus will be again expelled, but others of which the 
velocity sunwards is too great will rush past the nucleus 
and form the fan seen on the side of the head nearer the 
eun This hypothesis admits of two tests — (1) before 
penhellon tbe concavity should not precede the nucleus 
(a) spectroscopic investigation should show the two tails 
At A distance from the nucleus to differ chemically M 
bola gives a formula by which the acceleration of the 
different poiticloa might be computed on the assumption 
that the forces he assumes are alt active but the ptioto- 
graphs of comet ipiod do not permit of its application 

Fireball or February 17 — Mr W F Denning 
writes — A considerable number of reports have boen 
leceivrd concerning the appearance of this brilliant object 
It was teen so far east as in Essex and Kent and obseiVers 
in Gloucestershire Somerset Devon and Glamorgan 
witnessed the de&oent of the fireball under a more brilliant 
aspect The long endurance of the trail was one of the 
most noteworthy features, and reminds us of the remark 
able meteor of February aa, 1909 which left a streak for 
three hours 

* From the best obaervationa it appears that the fireball 
of February 17 last descended in a nearly vertital path 
over a point about twenty miles north west of I.and s 
Lnd Cornwall That Its height was approximately 
etghty*eight to fort) -six miles appears very probable but 
obwvatlona would be valuable from Cornwall and the 
south coast of Ireland 

* To have created ao brilliant an effect la the evening 
twilight the meteor must have been one of the very largest 
type and the shower In Auriga from which it was pre 
«>utnablv directed is one of extremely interesting character 
Meteors of great site and startling brilliancy are more 
frequent in the early evening than at any other penod of 
the night and this la a circumstance to which the writer 
has several times directed attention 

It is reported that a brilliant meteor as bright ns Venus 
was seen from many parts of Yorkshire soon after sunset 
on Tuesday last March 1 

Hallby s Coubt — In an article on Halley s comet 
which appeared in the Times of February 24 the writer 
-states that the comet is likely to be at iis best as a dlii* 
play during the last ten days of Mav when it will be an 
ovening star and near to the earth Ho also suggests 
that between March xi and April 24 the comet will prab 
ably be unobservable being too near the sun as seen from 
the earth On the latter date it should become visible as 
9 morning star rising Just before dawn but while Ite 
Intrinsic light wUl then be nearly at its maximum Its 
apparent briUloncy will suffer on account of the distance 
from tha earth After the transit on May 18 the comet 
will again become an evening star and being then much 
nearer the eailh should be seen at its best During the 
transit Mr Everthed is hoplngm employ both heliograph 
and spectrhhehograph at the Kodaikanal Observatt^ to 
obtain records of the comet’s nueleus. That this oootaine 
a 4 arge amount of solid matter Is rendered probable by 
the eMunuice of the comet for at teast 2000 years simple 
vapour would scarcely hold together for so kmg and 
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could not be expected to dlasemlaata an4 

amount of matter that has be«i poured. fMtk bfilgdlill 

comet even during its known career A ph t t a yi^ 

at Greenwich Obeervatoiy on January 30 rimrsdF A iRn 

defined nucleus surrounded by a laige dlflttsed 

a very faint tall 

PxDOux’a CoMiT, loiob — ^No further oAdal iimri iifijIjliA 
comet discovered by M Pidoux at Geneve on. PabWifm 
is to hand, nor had any further observatlooa been rapMM 
to the Arinmomflcbs Nachrichfm up to P^iIrtHtry agj. Vta 
according to a Geneva corfbspondeiit of the Mty Ckf 9 m t m 
M Pldoiuc diioovsred the new comet phutogNphioilih 
whilst photographing Halley’S cotnet, and ooofiroied/thi 
discoveiV visually He says the new comet la W-shapad) 
and travelling at a great speed In a south west dhectmnj 
also that it is brightening and» given good weather, sbotdfi 
beoome a naked-eye object la a few days No msgnifiidii 
Is mentioned. 

A Nakxx>bvs SuN-aPOT Gaoop —A remorkabis group Of 
spots has been observed on tlM solar disc during the padg' 
fortnight Following a pair of spots of moderate sue, m 
small spot was seen to come round the eastern llm^ oti 
February 17, and on Februar) 19 developed into a group 
Phis group increased in niimb^ and extent un^ 00 
February 23 the length of the affected area mtarared 
along the greatest diamter was about one-seventh of tha 
solar diameter, roughly iso 000 miles. On March i most 
of the group had pasra over the western limb and thara 
wa^ a low bank of prominence matter, seen in the C fine 
of hydrogen lying above Its porillon on the limb The 
visual ob^rvations at the Solar Physics Observatory. South 
Kensington showed that a little to the north of the spot 
disturbance there was a bright trifurcated prominence oa 
the hmb which changed its form conridmbly between 
mam and i p m Mr J H Elgie reports having aaen 
the above spot group with the naked eye on February 


THL BRENNAN MONO RAIL SYSTEM 

A LARGE company of enginecra and others interested, 
Including representatives of the Admiralty and of the 
War Offire assembled at the Brennan Torpedo Works 
near Chatham, on Friday February 25 to witness a 
demonstration of Mr Brennan b mono-rail vehlole. The 
vehicle shown which is the first of Its kind has been 
designed for rough military purposes not for high apoeds 
and the trials on this occasion were Intended to show its 
idaptabllity for this kind of work. A general des e ription 
of the car and the experimental track appeared on ^ ^ 
of our Issue for NoveraW 18 1909 to which we may refer 
our reader^ supplemented with the Illustration now shown 
of the vehule standinjg on one of the sharp curvet- In 
this lllustiation may m noticed the radiators for coofing 
the circulating water required for tbe petrol motors these 
radiators being secured to the front of the machinery cab 
the front boeie with its two wheeK the rear wheel belng^ 
driven bv side rods and balanced cranks from one of the 
two elpxtromotors alvo one of the side chocks on whUb 
the car inav rest when required for unloading or othqr 
purposes rhere is a chock on each side of the car Mtb 
Brrnnan \% the lentre figure In the machinery cab 
The car first mnde its appearance from the pier carry« 
mg a number of large packing cases and three or four 
men, and was brought to rest Then running on to ths 
circular trnrk of 105 feet radius the speed was fpaduaDy 
noceleratcd to twenty miles per hour the car incUnlnR 
inwards automatical^ so at to counteract the effect of 
centrifugal force It is of Interest to note that the lo^ 
was simply laid on tbe flat platform of the cor svithoat 
being secured in any way, and that thera, waa not (ha 
slightest tendency to disturb the poridon of any cf the 
packing cases while cm the curve thus showing the 
feet balance maintained by the gyroscopes Wnils 
stopping on the curve the angle of heal gradually 
diminished and tbe car platform was UfM on rest being 
attuned * 

The operatjoft of unloadingia the field was then shown. 
While the normal acdon of the gyrbeikipes it to maiptaki 
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driver oen exerdie control to 
plettprm to todtoe to eilher one nMe or 
tHe w to reet on the curve loaM p«dc 
. . ? itore hM on the ground reeobing to wkthm 

Amt of the ohodc on one ride of the eer The 
Indlrted the osr eo that the chock rested on 
IN htuka • some |dtodci wore laid retting on the 
iht ooe end and againvt the car platform at the 
Khtoi to otond the kicllncd plane of the pfatform 

to .tpound-lsvel The packing catea were then 

OMi^ ihavad off wltoout the . atristance of any tadOe 
ttoMNto' On unloading h eh % oon^teted the driver 
aiWtod'dkf car to recover levtl immediately Mr Brennan 
JUto not jet puhliahed « complete description of the 
" for Mflgfng the gyroscopes back to their 
Itloni certain patents having been applied for 
jfOt granted • 

than had an opportunity of taking a run round the 
All passengers stood and despite the fact that 
aodting to take hold of perfect steadiness of 
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THE FUEL QUESTION IN THE UNITED 
STATES 

AN important department of the United Statea Geo* 
logical Survey la that devoted to fuel Mors Hun 
400 000 000 tons of coal valued at above 106 000 oooi*p 
were raised in 1908 nearly the whole of which was con 
fumed in the country and this department has miule numerous 
nMearchcf as to the best methods of utilising this coal 
Tne information acquired is published from tune to time 
In the (win of bulletins most of which are supplM free 
or at a nominal cost Four bulletins recently Issued Not. 
373 3^9 383 and 385 may be taken as Indicating the 
scope of the work don#* They are entitled The Srookeo 
less Combustion of Coal In Boiler Plants,' by D T 
Rai^ll and H W Weeks The Effect of Oxygen In 
Coal, by D White Notes on Explosive Mine Gases 
and Dusts by R T Chamberlin and " Briquetting 
Teste at the United States Fuel testing Plant Norfolk 
Vlrginlap 1907-8," by C L Wright The paper on 
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rntmdm was experienced by everyone The angle of 
bM towards wa estimated to be about 10 ‘ 
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d^rees on this 
An exhibition of the vehicle taking aharp curves 


the tniiilraom radius beini 

down 


feet after which 
portion of 


ig 35 feet e 
uw straight 


wa had> a trip at high 
thor hwcfc and back agafn Complete bucccm attended all 
tlto'tmli and Mr Brennan is to be baarti^ congratulated 
oO ton ceaults 

Ffgin our previous description of the track It will be 
Ond that its elmpUrity renders it very suitable for 
_f purposes The short cross-aleepers ore simply 
dnflie ground without ballast and we noted on* Als 
mat, at one port of the straight Qne* longitudinal 
an had been used At the factory entrance a short 
fhe line Is Bush with the surface Of the macadam 
"mag the value of the system for tramway work 
tottoded to put In hand one or more trailen to be 
to the^t prasent vriiicle < m order to show the 
Utj of 'nlmUng lurii vehicles on trains 
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briquetting is chiefly of interest to the mine-owners and 
coal-uaers of Virginia although the summary of the recent 
literature on briquetting possesses a wider value The 

work described by R f Chamberlin in the memoir on 
explosive mine gases and dusts had only Just commenced 
when in December 1907 a senes of unusually disastrous 
axploalons took place in the Naomi Monogah and Darr 
mmes of Peimsywania and West Virginia This led to ft 
diversion of the original inquiry the gas and dust con 
cemed in these explosions being subjected to a detailed 
examination Special attention was given to the part 

played by the methane evolved from the coal In the 1^ 
duetton of these explosions this gas being more rapidly 

evolved the finer the state of division of me coal Ato 

this emission of methane had gone on for some time the 
dust was less readily ignited and experimental evidence 
Is given showing that tne fresh dust Is more dangerous 
than old -dust 

The memoir by Mr D on the effect of oxygen 
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jfi (.oal prov^ from the calorJ metric point of view, that 
hiefh ox\{{cn is practically roquivalcnt to high ash It U 
also fehown that the ratio of hT<h‘ogen to oxygen U the 
best measure of the coking eflBcfency of the coal and the 
l^ect of the oxygen on the weathering of the coal It alto 
discussed 

The bulletin by Messrs D T Randall and H W 
A\eeks on the smokrless combustion of coal in boiler 
plants Is of especial Interest In the Ignited States where 
the regulations against the production of smoko are 
severe and strictly enforced ^tween 400 and 500 steam 
plants in thirteen of the larger cities wore visited the data 
jfrom S85 plants being ma£' use of In this report. The 
general conclusion is that the smokeless comoustion of 
bituminous coal is possible and there are many types of 
furnaces and stokers that are operated smokelessly The 
guiding principle is that stokers or furnaces must be set 
ao that combustion is complete before the gases strike the 
haatlng surface of tho boiler The plant must be designed 
for the t\*pe of coal It has to burn no one type of stoker 
is eoualU \aluabli for burning all kinds of fuel It Is 
worthy of note (hnl among the numerous stokers described 
no mention ix made of 1x>ilers using powdered fuel a type 
particularlv well 'idnpted for the smokeless combustion of 
bituminous coal The amount of experimental work given 
is verv large no fener than fift\ -seven tables of results 
acrompan\lng tlie text It is a work which should be in 
the hands of e\er\ engineer responsible for a steam plant 
At the end of th» bulletin ix n bibliography of the survey 
publications on coal and fuel testing and also of publlca 
tions on smoko abatutient 


THE SCIhNntK RkPORlS OF THE LOCAL 
GOXFRRMENT BOARDk^ 

\^HFN science as a whole Is neglected by our Govern 
ment It is satisfactory to 6nd that one Government 
Department at least Is alive to the value of scientific 
researih and Is oble by annual grants to investigators to 
assist research and lo produce the admirable work con 
talncd in the reports under review It may be hoped 
apart from other considerations that the example of the 
Local ( ovi rntnent Board may serve a useful purpose in 
encouraging similar work b> other Government Depart 
ments These reports of the Medical Officer of the Board 
are now being issued much earlier thin preMously a fact of 
moment for the practical \alue of a research is often 
diminished by delay in publication 

Dr Andrewes furnishes a second report on the bacteria 
of sewer air He finds the bile-salt neutral red lactose 
agar medium of McConkey well fitted for the detection 
of bacteria belonging to the B coU group In the drain 
air of a large public institution and of a private dwelling 
sewage bacteria can be rcadilv demonstrated but their 
presence Is of a highly intermittent character The deter 
mining cause of the access of sewage bacteria to drain air 
appears to be droplet contamination from splashing Dr 
Andrewes and Dr Horder have continued observations on 
the defences of the body against the pvogenic cocci com 
menced last year b> Dr* Andrewes and Gordon and their 
joint report contains matter of much Interest 
In view of outbreaks of cerebro-spinal fever Dm Gordon 
and Horder investigated the relative efficacy of the various 
untl meningococcus sera on the market the sera tested 
on animals possessed practically no curative or prophylactic 
vahie Treatment wltii a vaoone however gave some 
^mSsiag results It is to be noted that Flexner and 
Jobllng nave obtained very encouraging results In the 
treatment of epidemic cerwrOH^ilnal fever In man with 
anti meningococcus serum 

Dr Savage submits reports dealing with mostitis In 
cows (** garget *0 Some 70-75 per cent of the case* 
associated with a strcptococ-nis having special character 
istics and temted the 5 motffhdfj out It Is slgnldcant 
and throws doi^t on the specificity of the organism that 
the same strepmoccus was found in milk from unaffected 
quarters of the udder The explanation may be that as In 
other tnicrobtal diseases the onanism becomes pathogenic 

* Thlrty-MvsMli sad TUny-righth Aiorasl RsporU of th« Local Govern- 
*°d 1008-0, Sttpritmeut coatsiQbf tSe Reports of d-e 

MedkmIOftiarlbr 1007-8 saTipc*^ 

NO aios, VOL 83] 


only under special conditions The streptococ ci 

coses of human sore throat were also invsiglgAted^ 4 m 

wore found to be of the S type^ 

These two streptococci morphologically and cuttwiw; 
are indistinguishable but show marked differences In^Mr 
pathogenicity on animals Thus the mastitis Ik 

non virulent to mice and other rodents, but if ctpaJw4t 
inducing a mastitis in goats the anglnoaus varwtj^ofr 
the other hand Is virulent to mice, out fails to nvNlte 
mastitis in goats Dr Savage therefore suggests that It 
may be possible to detennine whether streptococcal ofit^ 
breaks of human throat oisease are due to ndOc by the 
tupacity of the streptococci of the human disease to cause 
mastitis in goats by infection of the teats 
Dr Savage has also continued his investigations on tha 
cultural reactions and on the presence of bactUi of thd 
Girtner group In the •intestinal tract of animals ana 
a second report discusses the presence of paratyphoid badlff 
m man It Is pointed out that the hog-cholera bacHU a^ 
Indistinguishable from parat>*phoid types and the sdg 
gestion of a connection between paratyphoid fever la mao 
and the bacilli so frequently found in coses of swine fever 
is an interesting hypothesis but the balance of evidence 
at present available seems to be distinctly opposed to any 
oitlological relationship Most cases of parahmhoid fever 
m man are probably associated with specifically coti 
tamlnated food but thr precise paths of Infection caniiot 
yet be said to ha\e been detcrmineil 

Reports are contributed by Dr Sidney Martin on thf 
toxic product! of streptococci The first deals wl^ the 
pathng>*nidty and toxins of the streptococcus (5 fa$caUi) 
RO common In the intestinal contents InjectM intra 
venously Into rabbits this organism produces vegetati\e 
endocarditis of the mitral valve of the heart this may have 
some bearing on the cetiology of acute rheumatism The 
endotoxin on inoculation pr^uces fall of temperature and 
great bodily weakness 

In the second the mode of growth and toxic products of 
the streptococcus (S pyogewt) of suppuration are Invetti 
gated 

The occurrence of * carrier cases in relation with 
enteric fever is the subiert of a memorandum bv Dr 
Theodore Thomson and Dr 1 -odingham The probtem of 
* carrier ** enses 1 e Individuals in whom the typhoid bocllK 
persist for long periods after an attack of enteric fever 
is a difficult and serious one Treatment with vaccines and 
With sour milk have failed to eliminate the bacilli from 
cases on which they have been tried 
A very Important report on the prevalence and sources 
of tubercle bacilli In cows milk is contributed by Prof 
tHkipIne The conclusions are based on an examination 
of 5320 samples and 4^4 or Sk) per cent proved to be 
tuberculous Various administrative measures are discussed 
for the eradication of bovine tuberculosis Details of 
experiments on the effect of the storage of glvcarinated 
vaccine Ivmph at temperatures below the freezing point 
are cofitributcd by Dr Blaxall and Mr Fremlln Cold 
storage at -5® C for six months in no wav diminished 
the activity of the Ivmph and for two years only brou^ 
about a reduction In activity of about a per cent. 

This necessarily brief survey of the contents of thew 
volumes may It Is to be ho^ direct attention to the 
Important researches corned out for the Local Government 
Board and prevent tho papers from being overlooked by 
those who are carrying out work m the same fieMi. 

R T Hxwtm 


SCIESTIFIC ACTIVITY IN NEW ZEAUNIL 

'THE Philosophical Institute of Canterbury New Zealand 
* IB one of several very active scientific societies ll 
Australasia Tho annual report for the year *909 pad 
srnted to the annual meeting held last December Is a recori 
of the continued success ojf the institute in Its sdeotlffi 
iin^Mtakings During the year the publication of tbi 
resulU of the expedition to the sub-AnUrctlc Islands of NOv 
Zealand was steadily proceeded with under th^iedltonhh 
of Dr C Chilton The reports upon the work s«I 
consist of two quarto volumes of about 4x» pages each 
and will be illustrated with numerous pla^ {vepii 
coloured) phot(^ra|hs, and text-figures. My ml li 



3i t9fOj 


//ATmii 


— 

‘ ^ by^ • tar^ Obfoippea map of tho Antarctic and 
p rcglona, ahowing the ocean depth! aa ascer 

.n boun, h„ 

Mtt oartfpd 00 fay Dr Cockayne during the poet two 
non, Atthougli a great deal hai been done in the way 
m ei^Mlog aanctuartei and national parka in order that 
Ste laatlve fauna may be pr ee er ved for aU tlmoi the import 
IMcwof piling on record tbelr preaent ecological condition 
hardly be Oveneatimated, It ia hoped that at amne 
mhr date the Gownment nu^r aee ita way to authorise 
3 r Cbckayne to pro ce ed furthcn^ with the botanical survey 
rf dM Docwnion 

^ Large^ owing to the rmesentatlona of the institute 
somblnM with thoM of the Otago InsUtute the position of 
^ memdriai to the late Sir Jamea Hector has been 
made aatiafactory Owing to the gaction of the Govern 
abet in granting a generous subrndy ample funds will 
be at the disposal of the committee for establishing a 
-tnamorl^ that will be worthy of Sir James Hector a long 
dlatkiguished services to the cause of science In New 
"Zealand Observations in connection with the Arthur a 
pM Tunnel were continued throughout the year 
T'omperature readings have been token every ten chains 
and specimens collected Early last year a committee was 
formed for the purpose of investigating s>stematHAUv the 
artisan system of Christchurch and tho neighbourhood 
The oomnuttce has held several meetings and has taken 
prellmlniiry steps for ascertaining the extent depth and 
geok^col relations of the water bearing strata and for 
the exanunatiun of physical cliemicaf and biological 
properties of the water obtained from them TWo papers 
by Dr Farr and Mr D C H Florance on the radium 
emanation contained in the artesian water and on the 
effect of the water ns it comes direct from the well on 
trout and other fish have already been laid before the 
institute 


A committee was appointed to consider the Animals 
Protection Act and to suggest amendments with the 
'View of givii^ more effective protection to the native 
fauna of the Dominion A contcrence was held with a 
almlUw committee appointed by the Canterbury Acclimatisa 
tioo Society and a number of recommendations were made 
which received the ap(»oval of the counal It is intended 
to submit the proposals to other institutes for their con 
siderotion and if they meet with approval to bring the 
matter under the notice of members of Parliament arid of 
the Minister for Internal Affairs It Is hoped later to 
send a party to the Chatham Islands for purposes of 
aclentific investigation 

It is evident that the institute is not only encouraging 
Interest in science by its monthly meetings but !s also 
actively engaged in promoting the progreu of natural 
koowledge 


THK WORK OF LORD KELVIN IN TELE 
GRAPHY AND NAVIGATION^ 

T CRD KELV IN S work was great and many-sided We 
^ might compare it to the cathedral in some crowded 
onedlseval city where no place can be found commanding 
• general view ^ou approach by one narrow street or 
another seeing from each only some portion of a particular 
face of the building The Kelvin lecnirer has as it were 
*to s e l ect his view-point conscious that he must concentrate 
his attention on what is after all but a small part of a 
^gantlc whole The lecturer might for instance take up 
m mathematical work of Kelvin in the theory of clectro- 
ftatSos, in the theory of magnetism In the theory of 
masticity in hydrodvnamlcs in the wave theory of light 
his cofitrlbutlons to thermodynamics wltlch included the 
•atal^lAment of an absolute scale of temperature and the 
dnmciatlon of the principle of the dissipation of energy 
hisamerimentat wiwk on the electrodynamic quality of 
his speculations on the structure of matter his 
efewi On the age of tho earth his share in fixing the elec 
Wy units or on the more practical slda his electrical 
jWMrliig Iitetruments from the electrometers of the early 
^ ^ ampere balances and wattmeters which he 
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designed whtn tho ne^ for such instrfafWits bacame 
appanmt with the growth of electrical enginMring Any 
one of these subjecu or others that -might be namea, 
would provide a more than ample text* To*ni^bt 1 bavs 
selected two portions of Lord Kelvin s work os the most 
suitable to bring before you namelyi his work in sub 
marine telegraphy and m navigation Both of these are 
practical matters which appeal to members of this Instltu 
lion They illustrate well the bent of his genius as an 
engineer In both of them ho made invenuons of first 
rate importance — inventions which not only met an 
immediate requirement but have stood the test of time 
and an additional reason for the selection is the personal 
ono that both in telegraphy and navigation it was luv 
good fortune as one of his young assistants to sec some 
of his inventions In the making 
His connection with telegraphy had begun long before 
when he was only thirtv >ears of age It dates from 1^54 
and to appreciate nghtl> the part he began to play th n 
I must ask vou to go back as far as 1850 the year of 
the earliest submarine telegraph It was in August 1850 
that a tine consisting, of a single copper wire insulated bv 
gutta*4)ercha wound on a groat reel on the deck of a steam 
tug in Dover Harbour was laid from Dover to Calais 
There was no sheathing or prultction of any sort the line 
was what we should now call a b'lrf* core and so light 
was It that lend sinkers were attarhfKl at every hundred 
yards to ensure its going to thr bottom In a few hours 

it was cut by thp anchor of a nsherman who took honns 
a piece to show to his family us a curious new kind of 
seaweed but during its brief life it gave the operators 
much food for thought Arrustomed only to the clear 
Kharp signals of land lines thev could make nothing of 
those got from the cabit and Mr VVilloughbv Smith tells 
us how at each end of the line it was regret fullv concluded 
thit the operator it the other end must have been lunch 
mg not wisely but too well Ihis was the earliest 

experience of the effects of electrostatic Induction m retard 
ing the signals and altering thur character Ihe cable is 
i^uivalent to an extended I^vden jnr of large capanty 
and at eviry application of the sending balterv there is 1 
gradual charging up so tint the signal current which 
arrives at the distant end does not at tmee reich Its full 
strength and furthi r when the contuit with tlu sending, 
battery stops the current does not at omc cease but tails 
off slowl> as the cable discharges tho elntrkity it has 
accumulated The current accordingly um\es in the 
character of a wave slowl\ rising to a maximum value 
and th<n sloisly subsiding, each time a signal Is sent 

In a short cable this causes little trouble it only makes 
the process of signalling u little slower but the instrumeni'i 
which serve on land lines may still be u«Md A successful 
Dover-Calttis cable properU covond with a protecting 
sheath was laid in 18 and was soon foil wed by other 
short lines The general character of tli electrostatu 
charge in a cable wan explained by Faradav and it wa'? 
experimented on by T otimer Chrk in u nble no miles 
long laid to connect England with Holland but no one 
knew then In what manner the retardation of signals to 
wluch it give® rise depended on the electnc'il chiracterl stirs 
or how It would Imj affected in cables of different lenglhi 
or with different dimensions of core It was in 18^4 that 
Thomson s attention was directed to the subject by Stokes 
following on a conversation it the British Association and 
in thl« way began the connection with submarine tele 
graphy which was to prove of momentous import 
Thomson attacked the pioblem with characteristic 
ardour and in less than t\ielve days he sent a complete 
solution to Stokes which nas published in fuller form 
in the Proceedings of the Roval Society for May i8,s 
In this paper ho points out that the effect of electrontatir 
induction is to make the flow of electricity in a cab!'* 
correspond to the flow of heat in a solid conductor as 
investigated mathematically by Fourier He formulates th« 
equations and draws what Is called the curve of arftval 
the curve namely which show* In what manner the 
current tfraduallv reaches »ts full value ot the distant end 
of the cable, when contact with the battery Is made »t 
the sendintf end He shows how the current fall* awiv 
when tho battery is removed and the cable Is put to eirth 
and how In cable* of different length* but of the same 
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dunezuloni of core the time taken Vy (he current to reach 
any particular fraction of the full value Will vary aa the 
equare of the length 

JThie raeult of the theory was of fundamental Import 
ance It wae alao at the tfane, of particular intemt for 
the prpject waa then beginning to be mooted -of connecting 
England and America by wire The only experience avail 
able aa to ^lead Of aignalUng waa on abort cab]ea> and 
In paaamg from them to a lino aooo mllea Icmg the ** law 
of aquaree ' ai It waa ca1lad» aeemed at llrat to give little 
proepect that atgoaUlng acrose the Atlantic could be acoont 
pliahed at a s peed that would be commercially practicable. 

To lay the cable It waa omled on board two ehipe of war 
the Brhlah batUeahip Agamemuw and the Umted Stateii 
fHgata Niagara On August 5 1857 the shore end waa 
landed at Valenda and the iftggofa began to pay out 
the intention bemg that her section should be hud first and 
the Agametmum should continue the work after making 
a aplioe In mid-ocean but the paying-out gear was very 
cnioe the biake for maintaining a proper tension in the 
cable wae difficult to regulaCe* and after 300 miles were 
laid there was a mishap at the brake and the cable parted 
In aooo iathoma. The ships returned to Devonport the 
cable wae stored for the winter new machinery was 
designed and some 700 miles of fresh cable were manu 
facturad against the next attempt to be made m the 
following >ear 

Thomson had Joined the expedition at the request of his 
brother directors and was on board the Agamemnon He 
came bock full of ideas as to both the electrical and the 
moc^nUal sides of the great problem On the mechanical 
side be had worked out, for the first time the theory of 
the forces concerned in the laying and lifting of deep-eaa 
cables this was published almost immediately after his 
return Let me give }ou a brief sketch of the results of 
this theor> 

A cable paid out from a ship going at uniform speed 
does not hang as a catenary out takes the fonn as It 
dnkt of a straight line stretching at 0 uniform slope from 
the shipS wake to the point far in the rear at which it 
touches the bottom This is because each part of the cable 
in sinking through the water attains almost umnediatelr a 
constant velocity of descent against the resistance which 
the watw opposes to its motion Imagine a ball heavier 
than water to be dropped from a ship Tt will, after 
sinking a foot or two attain a practically uniform vetoclty» 
and keep that until it reaches the bottom Imagine now 
a ship to drop a series of such balls at regular intervals 
while she steams ahead at a stead) speed At any instant 
the depth through which each ball has sunk will be pro- 
portional to the time which has passed since it was 
dropped and therefore to the distance run by the ship 
and hence a line joining the successive bills wilt be a 
line of uniform The continuous cable behaves In 

this respect like the row of balls but with this Important 
difference Koch ball sinks vertically it hat no tendency 
to do anything else but the cable tends not only to sink 
but to glide along die direction of its own length just as 
a rope resting on an inclined plane tends to glide down !t 
A certain amount of such gliding is destnhle indeed 
necessary, for it secures that the cable will be laid widi a 
sufficient percentage of slack to accommodate Itaelf to any 
InequaHtiss on the bottom and to provide for the possf 
billty of Its being raised ahoukl that be r epa ir ed. It Is 
the function of the paying-out brake to apply Just so mudi 
retarding force as will allow the right amount of this 
gilding to take place and not too much As cables are 
Kctualte laid there mav be 10 or is per cent of slabk 
and tMs means a considerable velocitv of gliding motion 
In a cable of the type which was afterwards anc^Msfullv 
laid across the Atlantic dw straight line had a slope of 
about 1 in 8} — in other words with a depth of two miles 
there were aeventeen miles from the ship to the place where 
it touched bot tom On the gilding motion down this long 
slope the friedonat resistanee of the water is an important 
factor }lt reduces very much the retarding force needed 
at the brake If It were dmpiv a question of hoWng 
die cable from gliding dosm the slope at all the retarding 
force woatd be emal to the weight in water of a lengdi 
of cable equal to the deoth In fact however it Is about 
half that« the other half being accounted for by the firio* 
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In the eoxly aummer of 18^ the aoSbla* 
again ready to mt to sea. New paylt 
veen devised iWnson bad aucceeded, 
culty in getdM syatematic tents of the 
lIshM during the manufacture of the 
Most Inmortant of jill, he had invented a t 
and tseting anstrument which was to make 
graphy commercially practicable This waa Ihe 
galvanometer the demrlption of which U lougd 
patent of 1858 

We have no time to Ungor over the story Of 1km 
of 1858 This time the two ships, after annoHnawtog A 
storm of great severity in which tl^ caiM cable Ogiiwl 
severe damage met in mid ocean, spBced the gdt 

began to pay out simpltaaeoutly, the A g a mt mmm SSmob* 
ing towards Ireland and the Niagara towards Kidrfangj 
land The cable broke when only six ndles were 
Again the ships met to make a fresh spUce, and agslil Hit 
sable failed when some eighty miles had run out AdM 
attempt pr omi se d better for some aoo miles wsea fahid* 
when again die cable broke, this time at a plaoa where 
It had been Iniured in the storm The ships rehuyied OO 
Queenstown Bright Thomson and the other Uadert d!s^ 
appointed but not discouraged advised the Board to erdsr 
a fresh attempt Their advice waa taken The shte onto 
more met at the mid-ocean rmdeavour^ and this dM 
success crowned their efforts On August 5 both sbjl^ 
completed tiietr task, and the ends of the cable wCra 
brought to land 

Scarcely bad the enthusiasm awakened by this great 
event bc^n to subside when It was apparent that dl waa 
not well The Irish end of the cable had been handed over 



to Mr Whitehouse who attempted with little or no saceosa 
to establish communication by means of his own signdnag 
instruments It was only when the galvanometer of 
Thomson was resorted to wHh a simple Oanlell botteryto 
tend the current that messages were transmitted The 
Board dissatisfied with Whitehouse s action directed 
Thomson to take complete charge Vanous important 
mottages passed but the tests showed that the insulation 
of the cable had broken down a bad fault developad, 
which had doubtless been intensified if not produced by 
the high tension induction coils used by Whitehouse The 
signals grew more and more feeble and In a few weeks 
tlv cable altogether ceased to speak 

It never spoke again and not until 2865 was the atCesnpl 
made to lay a new Atlantic coble By that tune itniQi 
had been accomplished It was in the Inttfvemng ytorto 
that the work of establishing standards for electricai 
measurement was undertaken by a committee of the British 
Association The committee was appointed at the iostance 
of Thomson and he took a prominent part In its woik. 
Besides this the cable engineers were busy and were 
gaining experience from lines laid in otoer places MetbSds 
of systematic testing were devised a tjj^ of caUe WM 
designed which was better adapted than before to bear 
the strain of laying and especially the much severer strain 
of picking up and material improvenwnts were mode in 
the payIng-out machinery 

In x86c the Oremt SaiUm was available for laying the 
eable Thonwon along with Cromwell Varley w«it as^ 
consulting e x pert on behalf of the company Twilva 
hundred miles were successfully laid and than a fault 
showed itself picking up was begun but In fXHUUWvrtng 
the ship the cable parted in deep water Attempts win 
made to recoyer it by grappling three tlmee it was hooked 
and brought part of the way to toe surface but toe shykies 
used to couple up s occ ei stve lengths of toe grappilstlf rape 
were too weak to stand toe strain Grapiud ropa* aM 
cable were lost and the ship returned with the wk un- 
finished but with everjtofw now full of conAdenos not, mktf 
that a sound cable could be laid but that toe lost aahls 
could be found and Ufte^ 

In 1I66 toe thing wu donej an enflrely new caMe was 
laid wito omnplete s uc e ss s and then tM GfMl Batflstsi 
wfto her consorts proceeded to toe lost epd of the cklit 
of x 06 q and began once Mm to fsh In Water ffiera thM 
soon f atooms deep A foitri^t passed before the w a telwi 
at Valanda saw any si^ then toe sp^ of Vgbt Ui(f0f 
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th* fttokcrhig* tbaped tbvmtelvm 
M mrds* Hm cabU Mid awakened to life, 
t vm abd It toe waa^emplfta 

ebe operatlona Tbomeon waa in the ship 
_ Mi at Vaiaoda Thanka to their labours, 
HlA ^ Ihoia of Mr WiUou^bj Snaidi, the cootractora* 
rtSoirfciiaftL the ep pbanM foa teatina on board ahip had 
IhliB bftiitthb to a deapree oi perfecnon that left n^ng 
m ha daSnA* Bf thia time ft vaa geoerally recogoiaed 
tkhr liha? credit for Attaotio telegraph regarded aa an 
ilaatrkil iofaWveniant^ belonged to Tbomaoo though m hia 
^hagaKjtarlatfte manoer 1 m woAd, adiaa apealdiig of the 
mAMt dwaU on the parta played by ochera with 

Mri tha etiguia«: of the expedition, and Captain 

fthiitrtnri, iffirT oomnuuidad tha Gmi Aiutam, ha racdvad 
the htMMur of knighthood. 

Pbr a tima hia adiror galvanopneter remalnad the only 
teMruaBont by which oonvtraatloa could be carried on 
^ DOW proceeded to dealgn a aubadtute for it which 
a&oukl give a r ecord of the aucoenlvo electric impulaea 
of merely exhibiting them to the watchful eye of a 
aUlled clerlu lo aecure greater power in the movement 
e^ tho Indicator he mverw the function of magnet and 
boil, making die coil the movable piece and the magnet 
the fixed piece. The coil waa thereWe, mada verv U^t 
the magnet, which being stationary might now be very 
heavy, waa made exceedingly strong and was arranged so 
that the coil lay in an Intense Held between Its poles 
The movement of the coil actuated a very light pointer or 
rathbr pen, in the form of a slphon^shapeu tuM of fine 
drawn glaM from which ink waa deposits on a running 
paper band Here we find the earliest example of the 

moving coll tjrpe of galvanometer, often called the 
D’Amonval type by those who do not recognise its real 
origin It is a type now familiar in many proctioal instni 
menta for the measurement of dlrect-current amperes and 
volts but an important element in the Invention is stlU 
to be named It was essential that the glass pen should 
Write without friction and Thomson effected tnis by the 
happy device of electrifying the ink to that the Ink and 
tha paper attracted one another, with the result that the 
wlphon was maintained in a constant state of rapid vibro 
tion, alternately advancing to the paper to deposit a minute 
drop of Ink and then springing back but all tho tune free 
to follow without friction the movements of the coil in 
obedience to the electric impulses arriving through the 
cable Dynamically the siphon recorder has to satisfy the 
abme conditions as those that determined the design of the 
nurror galvanometer It draws on the moving strip of 
pvptr a curve of arrival for every one of the successive 
currents of which the signals are oomposed 

To this day the recorder remains in universal use as 
the standard Instrument in submarine telegraphy It has 
been simplified by the subsdtutiQn of permanent field 
magjtcts for electrimiagnets and by the use of on elcctro- 
ma^etic vibrator for the siphon instead of electrification 
*-^nges which were made in iater years by Thomson 
himself 

It Is time now to turn to Lord Kelvin s work in naviga 
tloa Taking the two oldest aids to navigation tho com 
pass and the sounding line he revolutionised them both 
where most men would have thought there was nothing 
left for invention to do he found much He has earned 
profound gratitude for appUanocs which odd Immeasurablv 
to the security of aU who go to sea He has been called 
the best friend the sailor ever had and It is said that a 
Mttofarftet was once overheard to remark ‘ I don t know 
who this Thomson may be but every sailor ought to pray 
ter Mm every night 

ft w about 1875 that he began to study the compass 
forthr bemuse he had undertaken to write an 
WWp on \X for Good Word$ and partly because he had 
ggcttjon to wepore for the Royal Sodetv a biographical 
I fc ® * ftlertd Archibald Smith containing an account 
K Srnith s work on the theory of the pwturbation of the 
“-"pois caused by the magnetism of Iren ships Kelvin s 
pataot for an Improi^ compass waa taken out in 


AtH S?®”^ fiohtpdtt full of Mrfops daWets 
unfteady--that Is p) says it 
or sat rwtngliig toroui^ a large dtigle whi 
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rolled. Sometimes an attempt was noada to reduce this 
unsteadiDesa by Introducing friction at tha plvbt, wldch 
in a way, made matturs worse by causing the oonquuM 
to stick pointing in a wrong direction Under a mlttokan 
Idea of what would lead to steadiness, the card im made 
heavy and the needles long and the long neadlet made It 
Impoesihle to correct the compass properly for the 
magnetism of the ship This waa the most serious daf^ 
of alL In iron ships and especially in Ironclads, the 
compost la at the mercy of disturbing Infiuences whi^ do 
mudi to mask the true directive force of the earth s mag 
netic field, lo neutralise these is indlspentable tha way 
to do it, as a matter of theory had been pointed out Imt 
i was only through the romcal change in conwructlon 
which we owe to Kelvin that it became possible to carry 
the process into effect 

He recognised that for this purpose the needles must be 
short Further, that for steadiness what was wanted was 
a kmg period of horizontal oscillation — m other words 
small magnetic moment relatively to the moment of inertia 
of tha card but to keep the frictional error down the 
wei^t of the card including the needles should be small 
So he made the card as ll^t as he could get it — a mere 
aluminium rim tied by silk threads to a small central 
boss just at the nm of a blcyclo wheel is tied to the nave 
by wire spokes and from the silk thread spokes ha hung 
imort pleM of magnetised knitting needle to serve os the 
magnets The result was that not only was the total 
weight very small but it was nearly all in the rim, where 
tt is most useful for giving moment of inertia and con 
seouent slownen of period Magnets and all the card 
only weighs tfio grains for a lo^inch size and yet its 
period of oscillation is much longer than that of the old 
standard compass while its friction error is less 

Another admirable feature of Kelvin s invention was his 
method of keeping the compass always level and free from 
pendulum like oscillation He hung the bowl as usual 
from gimballs but with knife-edg«*s Instead of the usual 
round spindles at the trunnions and under the card he 
provided a chamber ot the bottom of the bowl partly filled 
with castor-oil You we this in the glass bowl now on the 
table There U a j^lass partition to sepamte the place 
where the compass card stands from the lower part of the 
bowl and In the lower part is the castor oil Its function 
IS to damp out any oscillation of the bowl that may tend 
to be set up by the rolling or pitching of the ship and it 
docs so by dissipating the energy of such swings At the 
same time the knife<^go gimbolls leave the compass per 
fectly free to take up a true level 

Another feature is that the bowl and gimballs as n 
whole is hung from springs to withstand vibration caused 
by the action of the screw or in warships by gun fire 

Now 08 to the correction for the maj,n tUin of the ship 
Let me indicate very briefly the nature of that problem and 
how It is solved 

An iron ship is a great magnet or rather 1 great aggre 
gate of many magnets Her mnj^netism nt any instant 
springs from two causes Fir<it ilipre is the or less 
permanent part which she tikes un first when me Is built 
it depends to a great cxtfut on now her he'id lay while 
she was on the stocks Then there is the inducra part 
whirii changes with everv change of course- a transient 
effect duo to the induction of the earth ■ magnetic field 
Strictly speaking tho induced mognetism It not entirely 
transient nor Is the other bv any moans entirely per 
manent but the ideal division into transient and permanent 
Is a highly useful one provided we understand th( limit n 
tlon within which it n to bo accepted Now think of 

what happens whon the ship is swung that is turntni 

so that she heads siicro<,sivpIy on all points The ptr 
manent magnetism will cause an error of the compass 
which wxil be of the simo nature as you would find if you 
plaiMd a compass needle on a fixed pivot and disturbed it 
by turning a bar magnrt slowly round a vertical axis 
This error will reach a maximum twice m the revolutmn 
once to oap side and once to the other tide— In other word 
once in each semicircle Hence It li called the semi 
circular error The permanent magnetism of the ship hns 
a vertical component and this cautei not onlv semicircular 
error but also a heeling error namely a deflection of tho 
compass when the ship inclines to either side 
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Bj a combination of three ectt of correcting magneta 
two horizontal and one vertical, Kelvin obtained complete 
neutralisation of the disturbing effect of the ship s per 
innntmt fflannetism both as respects semicircular error In 
change of tno ship s course and heoUng error as the hoels 
nr rolls From time to time if the condition of perfect 
competiiation Is to be maintained the position of these 
various correctors has to be altered bemuse of change*# 
which take nloce in the so-called permanent magnettam of 
the ship The navigator has always to be on the look-«ut 
for the gradual development of errors from this cause 
however perfectly the first adjustment has been earned 
out 

We have next to consider the effects of induced 
magnetism The most important of these arise from the 
fact that the ship is a long body of mognetisable matenal 
turning in a horizontal plane and therefwe subject to the 
inductive influence of the horizontal component of the 
earth’s magnetic field Think of what would happen if we 
were to take a pivoted compass needle and place it above 
or below a bar of soft iron and slowly turn the bar round 
in a horizontal plane W^e are to think of the bar as 
having no appreciable magnetic hvsteresis so that in every 
position it is the induced effect only with which we have 
tc do What will be the nature of the deviation? When 
the bar points north and again when It points south there 
M no deflection of the needle for though the magnetism of 
the bar is then at its strongest the field due to it is in 
the line with the undisturbed earth fir Id also w hen the 
bar points cast or west there is no deflection for the W 
then takes up no magnetism bjt between these points 
namely when the bur is pointing NT S E S \V or 
N W the deflection is at its maximum So in a ship s 
compass this error due to the purely transient magnetism 
induced bv the horizontal component of tho earth s field 
has its maximum on these four courses once in each quad 
rent nnd for that reason it is called tho quadrantal error 

It it duo AS we ln\e seen to the ship s being a long 
body extending fore and aft and it Is corrected by 
balancing this excess of fore and aft iron by other iron 
placed quite near the compass and on either side of it 
The two balls whuh >ou sof on the sidft of the Kelvin 
binnacle are the correctors for quadrnntnl error Thev are 
adjusted In the first place bv selecting a suitable size of 
ball and then pheing them nearer to or furlher from the 
compass until on swinging the ship the quadrant nl error 
disappears The possibility of corrcrling the qmdrnntnl 
error in this wav had been pointed out bv Air> as earlv 
ns 1840 but with the old form of compass card and 
needles it could not be done because of the exc s ive length 
and large m^gnetu moment of the ncidles To npplv the 
method to n lompass of the old pattern would have needed 
globes of impracticable size not a fi w inches in diameter 
M these nre but weighing tons Kelvin with his short 
nrcdles on a light card made it possible to carry out tho 
process and so gave the world for the first time a com 
pass that would point trulv to the magnetic north not 
withstandf^ all the perturbations due to permanent and 
induced magnetism in the Iron of the ship 

One more of these disturbing causes nmuins to be men 
tioned The vertical component of the earth’s field induces 
magnetism as well as the horizontal component and gives 
nso to an additional error of two kinds namely n further 
•temicirculnr error and a further heeling error These are 
distinct from the semicircular error and heeling error due 
to permanent magnetism and the right way to correct 
them is to fix a bar of soft iron in a vertical position • 
near the binnacle so that the magnetism induced on It will 
act as a counter-balance This !• the Flinders bar so 
railed bee suse Its use w*is pointed out by Captain Flinders 
ax eariv os i8ot It has genrraUy to bo fixed in front of 
the binnacle and in Kelvin’s compass it is made in several 
separate lengths of soft iron which can be put together 
to make up a bar giving any necessary amount of correct 
Ing effect 

The main function of the Flinders bar it to correct the 
semidreular error due to Induced vertical magnetism ^ 
as the heeUng error is concerned it also helps but In 
practice It is teund convenient to correct a part of the 
^ Ttolttouy vertkal wbta the ship h oa «VM ketl orpcrpmdkultt to 
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heeling error due to induced ma^vetlsm by tn s ans Of ttk 
same kind of permanent magnet correctors ^ I JWf 
already described in speaking of the heeling pnit dMkM 
ptirmanent magnetism namely vertical magnet bars pM# 
in a can in the binnacle directly under the centra of 
compass card The number and height of these bafjt tm 
therefore to be altered from time to time, as the MOyds 
to regions where the vertical force is different When the 
heeling error Is fuUy corrected we escape one causa Of 
unsteadiness which a compass shows when a roibb 
for we escape the magnetic cause of osciUatioft, haai0i3% 
the alternate magnetic puU*to port and starboard, but a 
purely dvnamlcal cause of unstsMlness necessarily remain 
arising from the fact that the point of suspension of Jk 
compass card must be placed some way from the esntra 
of gravity to hold the card level against the dipping acBoA 
of the earth s magnetic ^eld Consequently, every roll to 
either side applies a mechanical couple ten^ng to set up 
ostillation and if the period of the roll were the same or 
nearly the tamo as the period of oscillation of the card*, 
the disturbance would become so great as to make steers 
mg by compass impossible It was to secure steadiness in 
this sense that Kelvin strove to give his compass card g 
long period of oscillation recognising that the right way 
to obtain steadiness was to miuce the period much longer 
than the period of the slowest rolling motion liable to 
octur m a ship ut the same time keeping the friction at 
small as pouible fhe problem of securing a steady 
friction less compass was a problem where as in the inven 
tion of the mirror galvanometer his genius for practical 
dynamics guideil him to the right solution In the case 
of the roi ipass it was rendered difficult by the fact that 
other conditions apparently antagonistic had at the same 
time to be satisfied in order that the correction of magnetic 
errors might be completely earned out 
The evolution of the Kelvin compass In its moui 
features took about five years but a longer task lay 
before the inventor in overcoming the professional con 
servatlsm of sailors the objections of the so-c ailed practtcal 
man active hostility in some quarters and the passive 
resistant r of official incrtlo Graduallv the compass catno 
to be used m merchant vessels of the best appointed clast 
hnlighunid navigators such as Captain Lecl^ the author 
of the well known Wrinkles became its enthusiastic 
advocates foreign admiralties took it up and tn our own 
Hprvice individual officers were quick to see its merits 
l aptain Usher now Adminl of the Meet I^rd Fisher was 
warm In Its praise after observing Us behaviour In ships 
under his command first in the NortJmmpicn In rough 
wexthcr and nficrwirds in the Infleubh during the firing 
of heavy guns in the bombardirnnt of Alexandria That 
was in i88a but it was not until November 1880 thtt the 
superintendent of the Compass Department of the 
Admiraltv was in n position to inform Lord Kelvin that 
his lo-mch compass was to be adopted as the standard 
compass for the Nav) This was twelve years after the 
date of his patent and more than eleven yean after he 
had laid the invention formally before the First Lord The 
wav of the Inventor like that of the transgressor may 
still be hard but I trust it Is not so hard now as it was 
then One does not care to dwell on the spectacle of a 
Kelvin spending his strength in disheartening effort as the 
sea licAts against a cliff It Is painful to read the corre 
spondence and discussions of these weary years One does 
it with increased admiration of the infinite patience which 
at last secured to ui the benefits of his practical genius 
The use of the Kelvin compass may now be said to be 
universal except that in the Navy a modified form due 
to Coptain Chetwynd with a card Immersed in liquid Is 
taking the place of the Kelvin dry card In the newer ships 
as being steadier Still under gun fire The system of 
correction remains substantially unchanged and the com 
pass continues to embodv the same mechanical featurea as 
formed the basis of Kelvin’s invention 
In the navigational sounding machine we have anothte 
Invention of first-rate Importance second only to the com 
pass In pracflcal value to sailors and remarkable for its 
extreme simplicity It was his cable laying eapertenca that 
first led Kelvin to take on Interest in deep-aeH^ sounding 
The procew as then carried out was a laborious one 
The line wot a rope an Inch ond half in drcuihferenca; 
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ttdugb it CttrM • very h«avy linker the retletiiice 
lOMloa thro^ the water wm m great that it took 
time to reach the bottom. For the ume reaaon 
had to he it^^ped while the Una ran out, and, 
•hallow water while it waa being heaved in 
hande were needed and much dme was spent In 
a oast. Henca it came about that the elation of 
leyood the use of the hand^lead In quite shallow 

bat little resorted to as an aid to navigation, 

BOttHdwtandiog die importance of the indications it could 
give In eu^ cases as when a ship was approaching land 
n a fog or in drcux&stances which made the exact position 
unceiwo when the depth might be anything up to say 
one or two hundred fathoms, 

1 have spoken already of Thomson s study of the forces 
icting on a cable during Its submerdon Applying thees 
prinmies to the sounding 4 ine, he recessed that to make 
the nne slip down qulddy It diould have the smallest 
possihle and the smoothest possible surface and this led 
aim to use a single wire of steel-fhe steel of high tensile 
ilrengtb used in pianofortes In 187a he demonstrated the 
■raetiublllty of using wire by taking a sounding and find 
bg b o ttom at avoo fathoms in the My of Biscay with a 
to*]b* dnker and a sln^ wire of No as gauge He soon 
ievised a suitable drum and winding In wheel for deep- 
•aa use, and from tbla was developed later a compact form 
of navigational sounding machine by which flying sound 
Ings are taken without stopping the ship. 

In a flying sounding the wire streams out behind^ taking 
in oblique course to the bottom and the length of wire 
that runs out is greal^ in eacess of the depth To read 
the depth directly Thomson invented several forms of 
dwth gauge the simplest of which Is a long narrow glass 
tube closed at the top and coated Inside with chromate 
of silver or some othw chemical which Is discoloured by 
the action of sea water This tube Is put in 1 protecting 
ease, which is attached near the sinker and as it deacenu 
the increased premure forces the sea water up into It, com 
fM^ng the air and indicating the depth by the height to 
which the chemical lining la discolour^ Accordingly the 
depth is read off by laying the tube against a scale when 
the line Is again drawn on board 
This machine has become a standard navigational appU 
ance The length of wire in common use is '^oo fathoms 
A strand of seven fine steel wires which ftives greater 
flexibility, is now substituted for the single vHre ft runs | 
out undfu a i^uiated tension supplied by a rope brake 
which retards the rotation of the dram on which the wire 
is wound When the sinker touches bottom the tension is 


at once seen to slacken, or rather felt to slacken by a 
sailor who keeps a little rod of wood lightly pressed against 
the wire while It runs out the drum is stopped and the 
wire Is slowly wound In again by hand or in the latest 
naval ttpe by electric motor Lord Kelvin s final Improve- 
ments In the machine were made only a year or so before 
^ Ws last serious inventive 
work. They include a large hoHsontal dial for leading 
the number of fathome of wire out, and with this it Is 
often practicable to tell (he depth very cloeeiy without 
reeo^ng to a depth gauge at all, fwr in the modern 
machine the action Is so uniform that, at any given speed 
ddp, a definite relation holds between the de^ and the 
length of wire out and by finding this relation once for 
all a table can be peepmd by which the spewl is known 
and so when the length of wire out is observed the depth 
mgy be at once Inferred This system Is now in regular 
use in the Navy A pair of the Kelvin machinee stand on 
the brldgs the wire runs out along a boom at either side 
and over an Ingeniously designed pulley or fair-lead when 
■sw soundings are wanted Atj can be tidcen systematically 
«d In quick succestion whlfc the ship proceeds at un 
mmln ished speed and the depth is called out for the In 
formation of tha navigating officer almost at soon as the 
OTO hu stopped running out Alike in the Naw and the 
•mthwt service there is no difficulty In making it a 
y aw of routine to keep the sounding machines going 
WwssantW when near shore or within, say, a hundred 
weather 

JDr B wtag awn went on to ipenk of Lord Kalvin’e 
Sumner or " podtleo^lne ** method of 
^lorfcMig out d^ite tt tea and hla tdhlee for fadUtating 
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Sumner s method , aho his harmonic analysis of the tides 
and his tide-predicting machine ) 

In attempting this account of the work of Kelvin in 
telegraphy and navigation 1 am embarrassed by its vohtms 
and its range The time has proved far too short tor a 
fitting notice of discoveries and inventions so vnrious, so 
fundamental so far reading in their practical effects 
Yet we have dealt only wiui a very small part of the 
whole achievement of a man not less remarkable for 
sustained industry than for outstanding originality — a man 
incessant In action and in thought— of whom it may be 
huly said tiiat there is no department of physics on which 
he haa not left an abiding impress 

I have said nothing to night of the lofty flights of scien 
tiftc imagination which arc perhaps hit highest title to 
fame but I have said enough to show that Kelvin was 
no mere philosopher with head in the clouds was 

quick to recognise a real need quick alto to see how 
tne need should be met He found material for invention 
in the most commonplace appliances because his mental 
habit was In everything to seek for the how and the why 
and to ask himself In what way the thing might be done 
better He had an infinite faculty of taking pains of 
adhering to a purpose until he secured its full accomplish 
ment, of going on from improvement to Improvement In 
pursuit of the more perfect result and with all this a 
courage and hopefulness that no opposition could damp 
that never accepted defeat 


I UNIVERSITY AND EDUCATIONAL 
I INTEL! IGENCE 

Cambjuocb — Dr B W Hobson F R 5 fellow tutor 
and lecturer In mathematics at Christ • College has been 
elected Sadlertan professor of pure mathematics Dr 
Hobson was senior wrangler in 1878 and has been mathe 
matical lecturer m the University since i88a a lecturer in 
Chriat s College since 1879 and for the last few years 
Stokes lecturer His earlier published work related pnn 
cipally to Mherlcal harmonics Bessel s functions and 
other allied functions together with the cognate subject of 
the theory of the potential On these subjects he published 
a memoir in the Philosophical Transactions of the Royal 
Society two memoirs in the Cambridge Philosophical 
Transactions and a senes of papers m the Proceedings of 
the London Mathematical Soci^ About the year 1900 
Dr Hobson began to publish a senes of papers dealing 
with the theory of aggregates that of functions of real 
variables, the theones of G Cantor and the fundamental 
principloi of mathematical analysis and In 1907 hU 
treatise on the theory of functions of a nal variable and 
on Fourier t series was published by the University 
Piess Since the appearance of this book ho has during 
the last two years published t»everal papers In which ho 
has given a general convergence theorem and applied It 
to questions connected with the represent itlon of funcUons 
by means of series of Sturm LiouviIIe functions I-egendre s 
and Bessel s functions and to the elucidation and extension 
of the theory of Hamilton s fluctuating functions He has 
also quite recently published papers dealing with Lebesguo s 
new theory of integration in relation to the fundamental 
processes of the integral calculus 
London — The first annual report of the Military T duca 
tion Committee on the work of the university contingent 
of the Oflicers’ Training Coips which was presented to 
the Senate on February 23, has been issued '^e ^ 
tingent which was formed under the authonty of a W**" 
Office letter dated January 7 1909 numbered 34 
luid 783 enrolled cadets at the end of (he year Three 
units are included an engineer unit of one company an 
infantiy unit of a battalion of six companies and a 
medical unit of three sections of a field ambulance An 
application has bew submitted to the War Office for per 
mission to organise Artillprv and Army Serv^ Coras units 
and to augment the medical unit University College has 
the largest number of cadett (ifto) Ring’s College coming 
second with its and the medical schools cspacially Guy s 
(67) and MJddleiex (64) are well reprreeBtrf Tlw reji^ 
contalne much etatistical information thromn, light on tne 
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agei and educational antecedent* of London studentt At 
regard* the age* 0/ cadetti tba largest groups (159 and 151 
respectively) (alt In the age Umits nineteen to twenty a^ 
twenty to twenty-one Of the 7^ cadets. 1*7 were 
edurat<*d ahroad--r48 in India 48 In other Briti^ 
dominion* and oolont** and 31 in foreign countries 7 ^ 
educational result* achieved In the contingent appear to be 
satisfactory 233 cadets having already entered for Certifi 
cate A and 3 for C^flcate fi granM by the War GNIioe 
for military subjects llie first camp was held at Salis- 
bury Plain in August and the first inspection by Major 
General Sir F W Stopford whidi was neid during camp 
produced a highly satisfactory report 


It Is announced in Setsnee that a dcpaitmcnt of cxperl 
mental breeding ha^ been established in the college of 
^icuUure of the University of Wisconsin Dr L } 
Cole of the Sheffield Scientific School at "1 ale has been 
^pointed an asmlntc professor of eTpcnmentnl breeding 
Dr Cole will take up his new work shortly and will 
conduct investigaiions in the subject of experimental breed 
ing with spetlal reference to the laws of heredity and 
Improvement of nnimol life 

Sia G&oroe GRLFNinLL contributes M>me impressions of 
a visit to Berlin and its educational establishments to the 
Sngmeer for February 35 The chief object of his visit 
was to accept an invitation to examine the Militartechnische 
Akodexnie an establishment devoted to the instruction of 
Rnicers m the science and manufacture required In modern 
warfare Sir George seems to have been deeply impressed 
with this splendid and efficient institution which is such 
at we have not in this country Slaty officers are under 
instruction for a course of four yoarii more complete than 
is required now for a degree in honours at Cambridge 
and their zeal and interest is said to bo enthusiastic it it 
considered bad form not to give the very best for the 
glory of the Fatherland Of special Interest waa the 
modern ballistic laboratory established in the last four or 
five years under the direction of Prof C Cranz This 
Includes lecture and experimental rooms filled with the 
most modern a|:^ratus and alongside a bomb-proof range 
of 60 metres Sir George Grecnhill seems to have taken 
delight in showing Prof Cranz how to apply the six-point 
contact principle as required for a rifle rest using for the 
puiposes of aemonstrntlon some nails and a broomstick 
witn broom as a rifle was not for the moment at hand 
The principle was given very clearly about 1867 In Thom 
son and Tail’s No turn 1 Philosophy but as Sir George 
truly remarks is too scientific for the official expert to 
giasp 


SOCIETIES AND ACADEMIES 

London 

Royal Society Fehraary 94 —Sir Archibald Geikie 
K C H president in the chair — Sir William Abtioy 
colour-bUndness and the tnchromatic theory of cokwr 
vision — W Orsunor end H Printflo Contributions to 
the bio-chemlstry of growth The total nitrogen meta 
holism of rats bearing malignant new growths The 
nitrogenous metabolism was determined in rats before and 
after transplantation with a rapidly growing spindle 
celled sarcoma The results show that less nitrogen is 
necessary to build up n certain weight of tumour tissue 
than is necessary to build up an equal welj^t of somatic 
tissue of the host No evidence could be obtained that 
the tumour cells had a hi^er affinity for nutritive material 
than the growing cell* of the host or that they secreted 
substance* having a toxic action on the nitrogenous meta 
holism of the host The conclusion was arrived at that 
the ceils of the new growth derived the nitrogenous 
material Aecetsary for the building up of new tissue by a 
sparing 0! the protein metabolism so that a smaller amount 
Was utilised as a source of energy and a larger amount 
for the building up of new tissue OrwmsMr and H 

FHnffto Contributions to the bio-chemistry of growth 
The dlsttlbuHon of nitrogenous substances in tumour and 
somatic tissuM Estimattons scare carried out of the total 
nitrmfen confint of rapidly grossing transplanted tumours 
(carcTiioma and sarcoma) and of the tissues of the animals 
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beanng thew tiimoun The multi whidi cnafliAi 
arrived at by observations on the nitrogen metaboiUstfi 




This diminution in the nitrogen percentage sras found ifi 
be due to the fact that wel^t for weight the canooroua 
tissue contains only about tfiee-fourths of the amount of 
protein substances present in the tissues of the host In 
other words with the same amount of proton a bittsr 
mass of tumour tissue tba|i of host tissue can be built up> 
The simpler abiuret nitrogenous products of cell meta- 
bolism nowever are present In al^tiy jgreater amount 
in the cancerous tissue It Is polntea out that these results 
have a bearing on the mode of growth of canoerout tissue. 
Since the tissue of a neoplasm can be built up with less 
protein than the sameswright of host tissuci the former 
must grow more rapidly than the Utter In drcumstances 
where both are using up nitrogenous material for mere 
growth at the same rate — ^A Hsurdwn and W J 
Younw The alcoholic ferment of yeast juice Part v « 
the function of phosphates In alcoholic fermentation The 
two following ^uations were previously prop os ed by the 
authors to represent the course of alcoholic fermentation 
by yeast juice — 

(i) aC + aPO^HR, » aCO, + aC.H.OH- 

aH. 0 +C.H„ 0 ,(P 0 ,R,), 

(a) C H,*0*(P0*R,)*+aH,0=C,H„0,+*P04HR, 


(hese were founded on (a) the determination of the amount 
of carbon dioxide and alcohol produced by the addition of 
a known amount of phosphate !n presence of excess of 
sugar (h) the production of a hexosephosphate of (he 
composition C.H.^O^fPO R«), (c) the occurrence of an 

enzymic hydroljrsis of this substonce with production of 
(tee phosphate In order to obtain further experimental 
justification for this view several additional determinationa 
nave been made and these form the subject of the present 
communication The results which have been obtained are 
as follows — (1) When glucose or fructose is added to 
) east juice in presence of excess of phosphate a period of 
acccl^ated fermentation occurs during which the added 
sugar undergoes the reaction (i) quoted above one moVecuVe 
of carbon dioxide being evolved for each molecule of sugar 
added (a) When the available phosphate of a mixture of 
ferment coferment and sugar Is greatly reduced the total 
frrmentation produced becomes very small The addition 
of a small amount of a phosphate to such a mixture pro- 
duces a relatively large increase in the total fermentation 
even after allowing for the amount of carbon dioxide 
equivalent to the phosphate added (3) A hexosephosphate 
when digested with yeast Juice is hydrolysed by an enzyme 
(hexosephosphatase) with production of free phosphate and 
A Hugsr which Is capable of being fermented by yeast 
As the result of this hydrolytic action the hexosephosphatee 
when treated with yeast Juice or zymm are finally converM 
into carbon dioxide aloahol and free phosphate In the 
light of these results it becomes necessary in discussing 
the chemical changes which the molecule of sugar may 
undergo in the procew of fermentation to taka into con 
stderatinn the f ict that two molecules of sugar are Involved 
In the reaction 


Zoological Society Febiuery 15— Dr S F Hamer, 
FRS vice piesldent in the chair— R E Tumor 
Additions to our knowledge of the fossorial wasps of 
Australia Many new sp^es were described belonging 
chiefly to the families Thynnidm and CeropolitLo Tha 
Thynnidn had been collected chiefly by Mr H M Gilaa 
In South western Australia and many interesting notes 
had been contributed by him on their habits The sexual 
differences were extreme and hitherto few Western 
Australian species had been correctly paired The femaldl 
were wingless and the mouth-parts extremely minute so 
that only liquid food could be taken and thin was usttil)y 
disgorged by the male and placed in the mouth of the 
female Mr (Hies bad observed several cases of croa^ 
pairing In which tha male was canylng the female of a 
different species t there could be no doubt aa to the accurm 
of this observation though it was possible that the male 
claspers might be used for carrying the f«nala wheti 
coupling did not take place. The geo^aphkal dittributioo 
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AnmoHotcA (f«in ScoUidal now uhnotft 
oonfined to the Southern Hemitpbero* wu atoo 
H Oniow Pofcriptlont of new Lycasnidfle 

se from ttbplcnl South Africa. The oaper 

on account of the numerou* new fortnt collected 
lir O L Batee on the J a River, Ctmeroons and by 
Harr Londbeck in the Upper Kosi dletiict of the Congo — 
C. X«. Ro M lo m far Certain eubcutoneoue fat-bodlee in 
toode of the genue Bufo In Bufo viridis of which the 
onthor hod eoutnlnad fredi material, theae fat-hodiet were 
vary w«U doveloped, and <myeflecting the ikln from the 
fonbrai Ourfooe one noticed a pair of gland like fatty 
etmebiTM at the Junction of the hind Umbe with the trunk 
Thev wore preient la both eexet and varied conelderably 
lir Aw and colour in different individual! but were quite 
cooffeaiit In portion* 

Limann Society Fehrtsary^ 17 —Dr D If Scott 
F R«S , preeident in the chair eucceeded by Mr H W 
BCondkIoa, treasurer and vico-preddent — T Saxton 
Recent tnveetigatione upon the anatomy of the genera 
Widdringtonia, EndL and CalUtria, Vent Evidence Is 
brought for wa rd to ehow (1) that Widdringtonia and 
CnI&bi ^ not conform to the ** Cupreatinese ’* type 
fo) that Widdringtonia cannot be merged in the g^ue 
CuUtrlf, but mutt rank at a dlttlnct genut Callltrinem 
U mggwted at a tribal name to include thete two genera 
(poeeiM alto Actinoctrobue and TetracUnit) Both 
morphclorical and anatomical differencei are pointed out 
between XMlltrle and Widdringtonia which seem more 
dian lufllclent to warrant the retention of Widdringtonia 
aa a OMarate genut — G Mwaoaw Evolution of paratititm 
in fungi To understand clearly the evolution of paraaltlsm 
it it important to gratp a fundamental point In the cvolu 
tkm of fungi generally The mott primitive fomu were 
aquatic and reproduce by eooeporet which neceMitated 
the pretence of water to tecure their dltpertlon At the 
fungi gradually took poesettlon of dry land a tecond 
aoexoafor conldla form of reproduction, tultable for die 
portion by wind Ac wat gradually evolved This tup- 
plementa^ conidial oondidon it alwayi the form tiiat hat 
atta in ed a parotitic condition the older texual phate re* 
malnJng at a tapr<mhyte and developing when the hott it 
eahautted. Poraritltm is mainly the outcome of oppor 
tunlty and the fact that fun^ present all stages of 
paratItiRti and that a aaprophytlc fungus can be educated 
to become a parasite proves that parasitism is an acquired 
habit Incipient or Imperfectly evolved parasites promptly 
kill the hott and consequently curtail tne period of their 
own existence at Pythfum De Baryanum A higher stage 
of paratititm it reached by many of the rusts and smutt 
Vtmmgo avtHoe &c where the hott It attacked at a 
aeedKng and it ttimulated to an unusual condition of 
growth throughout Its normal period of growth More 
advanced parasites show a tendency to arrest the produc 
tion of spores and conldia and to perpetuate themselves 
by perennial milium located in some perennial vegetative 
portion of the host (root tubers Ac ) or in the seed In 
the most highly evolved parasites reproductive bodies are 
entirely arrested and the parasite Is perpetuated by hiber 
natlng mycelium only — T B riatolMr The Orncodidm 
and Ptero^orldft of the Seydielles Expedition —Dr G 
Biitfwrialii Die von Harm Hugh Scott auf den Sey 
chellen gesammelten Embiidinen Conloptervgldcn und 
Hemerobliden —Dr N F Ho tm afvn Die Temiiten der 
Saychellcn Region —L A Worrmtfwila The land and 
amphibious Decapods of Aldabra 
Royal Anthropological Inatitnte, Fehnitrv sa —Sir 
Richard Martin, vice-president, in the chair— Mist M F 
BwrMun Notes on High Albania High Albania is the 
only spot In Europe in which the tribal system exists 
mtact The tribes occupy the mountain land which forms 
the north west corner of Turkey In Europe They are 
eaoAmous but male blood only counts Each tribe is 
piled by a council of elders by ancient laws haivfed down 
by oral tradition which are strictly enforced Roughly 
the tribes may be divided Into three groups, pne of which 
twto a tale cl origin from Bosnia the aeoond of partial 
fitmi Rathla and the third which declares that it 
t there all the time ” *pic tale of ori^ from 
Is ixutfirindd by the fact that the same tattoo 
patterns need by theae tribes are usb^ In certain districts 
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of Bosnia They consist of various arrangements of the 
cross the sun and the moon Among other very oAclent 
customs the Lcvtrate is still practised even by many of 
the Roman Catholic tribes Blood vengeance is extremely 

f revaient throughout both Christian and Moslem tribes 
ts rules are complicated It is undertidcen rather to 
cleanse the honour of the slayer than to inflict punishment 
on the slain Up country the houses are all stone kulas 
(towers) built for defence and having no windows but 
only loop-holes for nfles Communal liunilles of as many 
as forty members live together In one room ruled by the 
house lord, who has often power of life and d^th over 
hli subjects Marriage » always by purchase save for 
an occasional forcible capture Children are betrothed in 
infancy Thirteen to fifteen is a common age for a girl's 
marriage and fifteen to eighteen for a boy Hospitality 
is the universal law of the mountain The tribesman if 
he receives a traveller at all gives him of his best 
Paris 

Academy of Sclencea Frhrnaiy si — M iLmUe 1*icard in 
the chair HumtoerC The minima of the classes of 
binary and positive quadratic forms.— Armand Qaittlar 
The differential characters of waters arising from springs 
of superficial or meteoric origin and of waters of central 
or igneous origin In opposition to the accepted views of 
Dauorde the author regards many mineral waters as virgin 
springs, not anting from infiltrated water but issuing 
for tm first time from the earth Somewhat similar views 
have been advanced by Sucss These virgin waters are 
charactensed by their issuing from eruptive faults or in 
relation with metallic lodes by being independent of the 
seasons and meteorological phenomena by the constancy 
of their composition and temperature throughout the year 
and by the presence of certain elements such as fluorine, 
boron, arsenii. Iodine Ac and by the absence of the 
carbonates of the alkaline earths —Gabriel NcmiIco The 
conjugated curves In the most general relative movement 
of two solid bodies — U C talnt-Rotid A solution of a 
problem of vision at a distance — Percival Lowall New 
canals on the planet Mars Two large canals east of 
Syrdt Major were observed at the Flagstaff Observatory 
on September and reasons are given for supposing that 
these canals are really new on Mars They have the 
character of the other canals— a uniform line of geometrical 
appearance —Charles Nordmanri The intrinsic brightness 
of the sun The effective temperature of the solar photo- 
sphere Is estimated at 6450® C absolute The intrinsic 
brightness of thr sun Is calculated to be 310000 decimal 
candles per square centimetre — M Oomisi Observations 
of the comet 1910a made at the Observatory of Marseilles 
with the Eichcns equatorial of s6-cm aperture Positions 
are given for Februair ** — ^ 

atakiwff A general theorem of exlstener of fundamental 
functions corresponding to a linear diff renlial equation of 
the second order— D Fomp#iu Thr* singularities of 
uniform analytical functions —Jean Ohxay Differential 
equations the general integral of which possesses an 
essentially mobile break — G Ootty The transformation 
of Abelinn functions —Marcel BrillMln Concerning fnne 
tions determined b> their vilue on a part of the boundary 
and that of their dlffercntnl coefficient normal to the re- 
mainder of the boundary — \ C VmirtMMoa The reaction 
of nascent hj’drogen in the dry stale By henting sodium 
formate with or without the addition of sodium hydroxide 
hydrogen is evolved If phosphorus sulphur or arsenic 
is added to this mixture and the whole heated to about 
400® C the corresponding hvdrogcn compounds of these 
substances are obtained With sulphur the pure dry 
sulphuretted hydrogen prepared In this way Is suitable fw 
use in analysis — H BauMkat The separation and piirifi 
cation of the dithionntrs produced In the decomposition of 
silver sulphite or its double salts — O«idachon The 
bromine derivatives of dlmcrcurammonium — V Augar 
The nlkaline manganl manganatei Thrso eompoup^ 
arise from thn artion of permanganotea upon motrt rauRtir 
soda tIowW In the roU rapidly on warming with loss of 
oxygen The sodium salt ha* the composition 
Mn, 0 , 5Na.O SH.O 

— I-do Vlffiioii Textiles and Insoluble colouring matters 
— H eopaux The Inequality of the properties of the two 
forms (right and left) of potassium sllicotungstate and In 
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4eiwr«l of crMalf poafwing rotatorjr powof The lait 
Isolated by Wvrouboi! was dextrorotatory only The 
luitbor has aocide^itaUy obtained a lisvorotatory variety 
and has been able to show that these two forms differ 
tfreatly in stabiiltv the lisvo lOtrietr pai^ftf over completely 
Into the dextro form on re-crTstaUtiut^ from water The 
two species differ considerably In thdr solubUity — >J 
Want The action of the alkaUne diba^ phosphates on 
tyrorinase A reply to some remarks of M Agulhon 
Sxperlmente ore cited In detail Rowing that the action 
of the euyme is muidi assisted bT the presence of sodium 
phosphate, although at the commencement the phosphate 
retaras the reaction kltloa Dstamatrra The sterlUsa 
tlon of lloulds by radlatiops of very short wave-length 
The invlslole region of the spectrum, with wave-lengths 
between 1030 and tioo Angstrbm units is the seat of 
radiations po ss essing a chsmlcal action about twenty flvs 
times greater than the tiHra violet rays produced by mercury 
vapour hunpa. The ap^atus described utilises these very 
short radiations details ars given of Its sterilising activity 
and a domestic installation is figured possessing advantages 
economically ov/t the mercury vapour lamp steriliser — 
Paul Haiim The protection encystment of Pwictna 
JumhficofdMm — H Vlnoant The active Immunisation of 
man against typhoid fever A new antityphoid vaccine — 
T Karfoma The m^Hercynlan movements of the 
Breton massif— M de Montessut da ddllara The baro- 
graph considered as a recording seltmoocope Records on 
barographs have frequently bm found to show disturb- 
ances corresponding to earthquake shocks From the 
examination of four years borogrems taken at Santiago, 
It Is concluded that the barograph cannot be regarded as 
a useful selsmoscope — F Dlanarc The estimation of 
fluorescent substances In the control of the sterillsatioo of 
water 
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^ tns, &xjkn7At or man 

Tutor IT? of Mom A Shtif h Unroeo^nited Hunum 
By Sir OQver Lodge, PR $ Pp* 

Met^ueo eod Co., 1909 > Pnce 6 i ^ 
grants !• II book thot triS attract gteat etteodon, 
I. ; bod A o io CitAa t «o TiMre i« * wclUcnown My« 
lag temkuMAdug' taan, especteUy Judges to give 
dAw ookidutlons, bat jwver their rcBSons Possibly 
^ b wlM otfoitm itt^dte reabn of law, Ihu it is a 
IggWMS attUude of mlad In the regions of philosophy, 
wbaira dM ibalons aid of the* essence of the trans> 
Wlaii, and the oondunons may be merely the mcoiv 
hN| dbducdofl Of a B||d as imperfect as our own 
Vl^hen,, dtn^fora, a vulffm the standing of Sir Oliver 
Snodm eeasente, if we may use the expression to do 
hfa mkikiag aloud, to lay himself open indifferently to 
the scoffs of the convino^ unbeliever and the wistful 
charkwleeratioa of the unoonVinOed wouldphe believer, 
whan he aBows us to aae the process by which he 
bioudf boa become persuaded of the most funda> 
mental doctrine of life, the whole community owes 
1dm a very great ddM of gradtude 
To most people the guesdon of the survival of 
human personahty is the greatest problem of life a 
posidve answer one way or another would affect the 
acdoae and agpiradone of mankind more than any 
qfJMT possible conelderadon or cBecovery, It is be- 
hsuie of the momentous character of subject, 
becauea of the effect that a positive asswance would 


June on the majority of mankind, that it has never 
been peeiWe for a person who believed himself by 
any means to have obtained this assurance to keep 
ths grounds of hie convictfon to faimeelf From the 
point of view of the {uresent band of mvestigators of 
wbkh Sir Oliver Lodge is a dlsdnguiahed member, 
having regard to the intensely intimate nature of 
durir etperiencss, one may well doubt how far it has 
been expediant to take the gcnerel public, as yet 
into the oonffdenee of the small group of fellow- 
wofken, Sdenee hat ttda great advantage over other 
kfndrad branches of inteUeetoel aedvity, such at litera- 
turn and art —tfaa general public dow not profess to 
tmderatand Its workings, nay, a large secdon of the 
puMk prides iteetf on its inabidty to understand the 
Mfftoda of edeiico By thia means, men of adence 
often mope die premature notoriety sriiich is deetruo- 
ttvtaUhe to patfamt inveedgadon and to the tn^iirataon 
^ t^yward geniu* Especially in the ease of the 
tbiperbatonti with whidi Sk OBver Lodge dealt in the 
W Aoptuo of hie book, we may wonder how far it 
hnn IMn andrely diaoreet at premt to open the (be* 
txr dM general public. 

nwgnkuda of the teeaee at stake maket 
y •pww t nr eny earnest mind to keep the reeulu 
iml^eedtsy'aivear, the pngierty of a ctaaU ctiOle 
IMl^nigy to luagine dreumstanoee wMch would 
ertadoii even for a short poriod of a 
tn tralfa. It is therefore in aorordanoe widi 
yjBjlt'h wEt ks M of English sdenee that the reeulta 
^weidgitjons, ne soon ae.they seem to be of 


The book before in doe« not profeet io en 
account, or even a summary, of ^ the work w h tch 
has now been accomplished oo the sdbjccfs of 
pathy, dairvoyanoe, hypnodem, &c As wa hate 
already said, it eontaine story of the way lb whl^ 
throughout the last quarter of a century Sir Oliver 
Lodge has been led to believe, as the result of cumk 
iuUy planned experiments if not that evidence of the 
survival of man— or, more correctly, of certain meiK— 
has already been collected, at any rate that there hi 
no reason why it should not be collected We do not 
think that anyone unfamiliar uith the recent publics 
d^s of the Society for Psychical Re^arch iivjll feel 
that he has proved his point The nature of the evi 
denoe prevents any single or any beveral incidents m 
thefnaedves from carrying conviction and wilt ali^ays 
prevent It It is the cumulative effect, addid to a 
personal realisation of the nature of the evidence that 
must be relied on But even the proceedings of the 
Society for Psvchical Research are published in an 
abbreviated form and Sir Oliver only gives a few 
quotations and references to this mobs of already 
selected facts 

At present the chief interest of the subject centres 
round the theory of cross correspondences eman iting 
chiefly from the $o<al1ed controls that are manifested 
In certain well-known and much discussed automatic 
scripts, and claim to represent the surviving person 
alides of Myers Hodgson, and others Here aj^ain 
the general reader cannot possibly realise how much 
IS conveyed by the revelation of personality, in char 
acterisUc phraseology in appropriate knowledge in 
mteUectual ^uipment A voice in the dark may bring 
absolute assurance to anyone familiar with that voice 
of the corporal presence of a certain being while it ib 
meaningless or passes unheard to n person who is 
unfamiliar with it Similarlv indications of known 
personalities, examples of typical intellectual activities 
continuing after earthly eadstence has ceased, mav 
aocomuUte lo such intenbity that no hypothesis m so 
simple or so effective as that which involves the 
acceptance of the belief in their m i infest sun ml 
and after all, it is the esbcntial nature of a satisfactory 
hypothesib which in due course m i\ develop into one 
of the so-catfed lawb of nature that it should offer the 
simplest and most effective explanation of certain 
ascertained facts We do not imagine that the pre 
sent book will suffice to convince anyone who is w ith 
out other assurance, but we can well understand that 
those who have had the experience of Sir Oliver 
Lodge should feel that the hypothesis of die survival 
of man cannot long lemain in the outer court of the 
enshrined truths of natural philosophy 


AN AMERICAN HIOH^CHOOL BOOK 0 \ 
AGRICULTURE 

EhtneniM of Agftculture By Prof G F Warren 
Pp xxiv+434 (\ew \ork The Macmillan Co 
1909 ) Price 5J net 

"TPHE purpose of the present book ' sajN Dr 
X Bmey In an introductory note is to make the 
teaching of agriculture in the existing high schools 
comparaUe In extent and thoroughness wdth the teach 
ing of pihysics^ mathematics history and literature * 
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Hie fntemt In the t ea ch ing of B^oulture/' oon- 
dituee the author. '*in bitt a part of a much larger 
questioo— the movement f(v teacMng by nmuii of 
thinge that have come withio the etudent'e experience 
llie underlying reaaon Why audi teaching la desirable 
IS because itHMugs the sdioola in touch with the 
home llfe^--the daify life of the community A large 
part of our teaching has had no relation whatever to 
our daily life " 

Thus the audmr justifies the introduction 
of agriculture into a high school The sub- 
ject is undeniably Interesting to elder scholars whether 
they propose g^ng in for farming or not. but the 
author goes further, and maintains that it is of real 
educathmal value and can be presented In such a way 
as to train the student to think Few people would 
dispute these views but we have had to wait unUl 
now for a little handbook m which they are logically 
carried out 

Tlie book Is not, of course, Intended for elementary 
schoob The author presupposes some knowledge of 
chemistry and botany and makes no attempt to gloss 
over dlfficuldes It Is doubtful whether a scholar 
could study the subject profitably until he is some 
sixteen years of age Hie author begin<i uitli the 
principles underlying the improvements of plants and 
animab by crossing and by selection Mendel’s law 
and its applicatloni are dealt with at length, and 
mutation forms arc also discussed In illustration 
of the improvement effected it is sho^n that the per- 
centage of sugar in the sugar beet has increased from 
8 to ifi per cent or more whilst maire cotton and 
•other crops have undergone no less change The 
propagation of plants forms the subject of the next 
chapter Root stocks, tubers cuttings grafting, 
budding are described in some i^ell illustrated pages 
and then we jiass to the consideration of seeds and 
germination tests The student is thus led to the 
study of the food required by the young plant, he 
finds that at first it comes from the seed aftenivards 
from the air and the soil- A bnef sketch is given of 
the processes going on within the plant the manufac- 
ture of plant food and so on The soil is next con- 
sidered , it 18 shown to consist of small rock particles 
soil water soil air decaying organic matter and 
living organisms all of which are dealt uith in some 
detail As usual in American books great stress is 
laid on the importance of soil water The reason is 
very obvious, two-fifths of the United States is too 1 
dry to raise good crops without irrigation and the 
Government is building large reservoirs for storing 
irrigation water Further dry farming u practised 
there to a greater extent than anywhere else as yet 
On the other hand on the Atlantic coast the %ater 
supply is sometimes too great and a good deal of the 
land requires draining 

The author discusses at some length the methods 
for maintaining the fertility of the bnd Soils have 
become productive by lying for ages In prairie or 
forekt condition whibt organic matter has gradually 
acoiunulafed unrti some sort of equilibrium is attained 
Wi^ the advent of man the equilibnum is upset, the 
fgairie is brokln up, grain is grown for many years 
and the wastage, which in any case would 
be considerable, is increased by the common 
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habit of bumifig the stiwW ol ^ 

Only in oM, Jong-eetded ccwntrtet fe 
value of fanftyaid manure apjifeclafed 
few femters in any part of America,” cays the 

havq yet learned to handle manuce wittuhtt I W M 
one-half of its value ’ Among the causes of 
productivity erosion by wind or water Is oomdO^ 
the worst but it may be provcoted by ke^rtl^ ^ 
soil in crop as much as pbssiMe Exhaustioo of W 
humus supply Is however regarded as the funda- 
mental cause for the decrease In crop yields MediOda 
of restoring the fertlUty of the s<^ by nmiie of 
manures green crops,* and animal excredoos are 
described Then frilow some interesting chapters on 
the various cro]>s — maize cotton wheat, dnaber and 
so on — their economic ImportaAMi their metho d s oi 
cultivation and the pests to which they are liable 
Finally there is a discussion on the feeding of 
animals 

The treatment quite justifies the author’s clafm that 
agriculture is a suitable subject for training the mfnd 
The book is conceived in a scientific ^rit and 
executed with great skill It is just the bo^ for the 
30ung agricultural student or, Indeed for any young 
student All the illustrations are naturally, American 
but the teacher on this side will find it very ifteful fin 
making up his course although he will probably wish 
that an equally good book wntten from an English 
standpoint was available 


hinCTHONJC THEORY OF MATTER 
I a Radiaattmta A Battelli, A OcchiaOnl, S 
Chella Pp xxxii+xii+438 AtU detla fonda^one 
sctenitfica Cagnola daila sua nMuztont in Pot 
Vol xxu (Milano 1909 ) 

of the most noticeable features of Continental 
i publications of a scientific character are, first 
the number iMiiten in a semi-scientific manner few 
fiopular consumption and secondly the variety 
dealing with special branches of chemistry or physics 
in a manner capable of being readily followed by 
men of science interested chiefly in othtf branches of 
these subjects Ihe present volume fe an excellent 
example of the second class The first part consists 
of reports on essays concerned with different subjects, 
and is followed by the work of Prof BattelU and hU 
coadjutors, to whom a prize of 2500 lire and a medal 
were awarded for their memoir on * The Discovery of 
Radioactivity and its Influence on Physical and 
Chemical Theory * 

In this book of 438 pages the chief facts of radio- 
activity are act forth in a most interesting and lucid 
style, and their bearing on chemical affimty, the 
el^tronic theory of matter, and the periodic febr is 
discussed in a manner equallv able The standard 
books on conduction in gases and radlo-actlvi^ usually 
contain too much detail, except for experts In t^wse 
branches of physics , the present authors do liot prvb 
fess to give a full account of the facts but oidy of 
those that are necessary to show the devriOpment of 
recent theory Great praise is due not oidy lor the 
cleamess witii which tiiese facts are dealt, ibut also 
for the ridlful choice of matenri from a large> kiaM 
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JSif JsMb af AvviotOar lodp* {» |>ul>IMi«d 
w4 iltimijr too w wii qap t ided wl^iotit hesi 
ttudentf detlripff a tucoinct statement of 
*ild l^r bearing; on nw^Iem tbe^ffs of nutter 
^ 9 ^^ Mid so fflvfih, we may periupt be permitted 
pirint out various small blemishes 
Chapter h gives an account, in forty pages of the 
ehW remits obtained by the study of gaseous con 
ductioni The usual rev^vldg paddle-wheel Is given 
instaiaoe of <the mechanical effects |>roduced by 
kattvpdp rays, but it has been shown by Staric that 
t^is ii due to the heating and not to the momentum 
of ^ rays The properties of positive rays are given 
In ond short paragraph, as thov are of outstanding 
Ititerest at the present tune it might have been 
expected that somethingfsnore recent than W AVien s 
oric^nal experiments would be mentioned 
On p 6k the extinguishing action of radium on a 
tong apark Is asenbed to the conductivity produced 
but, as Peck and the present uTiter have shown, a 
(ac greater conductivity may be produced b> Rontgen 
ra3s without producing extinction 
Chapter iii should be especially useful to chemists 
dealing as It does with the instruments used and the 
methods of standardising them, Wilson’s tilted 
elect^asGope might have been Included 
On p 127 a method is given of demonstrating the 
positive charge earned b) « ra>s, actualh the indica 
lions of the electroscope would be the same if the 
rays were uncharged all the experiment shows is 
that the a rajs are charged rtegutivcly The proper 
demonstration is given later 
The deduction of the transformation constants from 
the decay curves is excoptionally well done as is alsf> 
the question of electromagnetic mass In connection 
with the latter Sir J J Thomson has given reasons 
for thinking that the number of electrons in an atom 
is small, these reasons should have been mentioned 
in the discussion of atomic architecture 
Chapter xi gives an account of conduction m melaU 
according to the electronic theory \ difficult) not 
mentioned here is the fact that on this theorj accord 
ing to Thomson the energy required to raise, sav a 
gram of silver one degree is about ten times that 
shown bv experiment 

Finally in a book of such a scope we should expect 
to find some reference to the work of Campbell and 
others on the radio-activitj of the commoner elements 

R S W 


POPULAR ASTRONOMY 

(1) Asinmomtcal Cunosittes Facts and FMaaes 
By J Ellard Gkire Pp x+370 (London Chalto 
and Windus 1909 ) 

(a) CurloiiUts of iha Sky A Popular Pftseniaiwn of 
the Great Riddles and Mysteries of Astronomy By 
Garrett P Sennss Pp xvi+a68 (New York and 
L6ndoii Harper and Brothers 1909) Price 6s net 

I T is admittedly unwise to judge a bpok by its 
wer It would seem to be quite unsafe to 
judge U by Its title Two books, by a quaint oomci 
4 ^ 9 ^ vexy alike in their tities, demand notice 
Ito xiofi, voi 83 ] 


together Notwithstanding their Initial eiiiiitlmdly, 
they each appeal to a distinctly different chiee 6f 
readers 

(i) To anyone with an already developed interest In 
general astronomy the collection of ' curioue facts, 
fallacies and paradoxes contained in Mr Gore^ 
book will doubtless prove mteresting and suggestive 
It does not pretend to tell a connected story It cer* 
tainly does not Neither does it present n fairly com 
ptete picture of the astronomy of to-daj Elements 
of the subject are not dealt with and facts loom 
larger than theories It is essentially a book of 

extras 

The information given which the author believes 
will not be found In popular works on astronomy has 
apparently jbetn gleaned mostly though of course not 
exclusively, from English and American publications 
of recent jears Each fact is presented in all its 
indlviduaHty with a local habitation and a name 
It is in effect an excellent astronomical scrap-book 
with the scraps arranged into chapters and with refer 
eiices scrupulously and copiously ^iven 

The sun and the planets arc each dealt with in 
sequence The iir>>t nine pages contain statements 
about the sun s stellar magnitude temperature, 
possible length of lift and source of heat Remarks 
as to the discovery of argon and neon m the sun s 
chromosphere (which is probably an erroneous identi- 
hcation) about various observations of D, and con 
ceming the discover) of sun-^pots all find a place in 
this first chapter From this some rough idea of 
the character of the work may be gathered Con 
sidering the great and growing importance of solar 
phvsics this chapter might ha\e been enlarged with 
profit To allot no more space to the sun than to 
each of the planets in turn is surely on unbalinced 
treatment The succeeding chapters devoted to 
comets to double binary and v'lri'xble stars and to 
nebuke will bo found closely packed with information 
I pollowing these conics a rather large section of 73 
I pages concerned with m)thological and modern de 
I tails about the constellation!* and their included stars 
j The temperament that found a dietKinary the most 
readable of books would have gloried in these 
chapters That the general reader will struggle 
through them it is difficult to believe 

It IS not to be supptised beciuse the work suffers 
from its limitations that it is not valu iblo As a well 
written compendium of facts it satisfies a distinct 
want Where such want exists it can be rccom 
mended The book is well printed and bound It is 
fully indexed and is light and pleasant to handle 

(a) • Curiosities of the Sky is a book of quite 
another type Here the selecting hand of the artist 
has been at work 1 acts are included only when 
they help the presentation of the subject The series 
of chapter-cssa>s into which the publication is divided 
are excellently wntten and generally well informed 
Astronomical ‘coal sacks under the title of The 
Windows of Absolute Night star dusters star 
streams aijd stellar migrations form the subject-matter 
of the first fifty pages An interesting chapter on 
the passing of the constellations follows Here the 
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author effecdva deacriptkm and dtagrams, ahovi 
the aftensflif the Greit Bear and die Hyadee to be 
but transient ph«iofnena» and the exquUlta Corona 
Borealis but a paadng; show New stars, nebulss, 
and the sun itself next provide material for the 
author’s peii« It wlR be nodoed tiiat the chapters 
follow, in some sort, an evoluttonary sequence In 
spite of the tenq>tadons of die subject, extravagant 
and loose statements are rare, though a few have 
been met in reading To state that except for the 
inter fe re n ce of the moon, we should probably never 
have known that there is any more of the sun than our 
eyes ordinarily see ' is forgetdng that the spectroscope 
was at least a possibility whether eclipses had occurred 
or not Similarly forgetful is the remark that no 
instrument now in the possession of astronomers could 
assure us that there are planets revolving round other 
stars than the sun The statement respeenng Mercury 
that its average temperature is more than six and a 
half dines that prevailing on die earth ib quite in 
excusable Some attempt at precision in a matter 
quite capable of being stated dearly is surely uorth 
whilb 

lu spite of such blemishes the book, as a popular 
exposidon of certain phases of modem astronomy, 
ranks high Hypotheses respecting the rodiacal 
light fnystify are clearly set forth while aurone, 
comets, and meteorites are suggestively treated 
Chapters dealing with the moon Mars atid the riddle 
of the asteroids bring an interesting work to a con* 
chtsion Some thirty full page half tone reproduc* 
tioos of photographs are inserted most of them being 
wed chosen and excellently reproduced 

The printing and binding are satisfactory, but the 
inset illustrations arc not securely fastened and are 
liable to come out T b C 


WONDER BOOKS OF SCIENCE 
(i) The Wonder Book of Magnetism By Dr £ J 
Houston Pp x+3S{ 

(a) The Wonder Book of Ught By Dr E J Hous- 
ton Pp xli+349 (London W and R Cham- 
bers, Ltd , 2909 ) Price 3s 6 d each 

D r HOUSTON has attempted, in these two 
volumes, to deal with the two specified sections 
of physics in sudi a way as to render them interest 
ing to young people In order to attain this end he 
has had recourse to the somewhat novel method of 
frequently using fairy stories as illustrotions Or 
Houston has h^ considerable experience in teaching 
the young and, therefore, probably knows far better 
than the writer the kind of treatment of the subjects 
most likely to appeal to tbenu But the general im 
preetioii obtained by an adult reader is that the iJlu»i 
tratloos are» to say the least, faa-fetdted, and that it 
is MirprUtiig H children, while suffietendy young to 
take del^ M the fairy eMlH. appreda^ 

tha aeriouf of the hooka* We hardly Mveai 
to fM In the 1^ veduata A* ahHQr ti ^The Bfea^ 
fiytetdor aiod dif ZaamaA 

IldeajW^^ 


powerful magnedc fieU.^ Nor is it hioal eo det pt h i l O 
’*The Magic Wand of Prince Pmdnet*’ 
meot of colours of thin films apd fta ooleo^ df 
skylight * J 

The parts of die bodes wfalph actually dpat aw 
physics are excellent The language is ganeralhf 
simple, and the discussion is much more deay dflW 
exact than is usually the case in elemedtury 
Stripped of the fairy stories, both vclumes eoidd^hs 
read with much profit by grown persons dCifaroua of 
enlightenment on magnetism and Ught The prd>< 
ability is however, that such seekers would be wanted, 
off by the juvenile complexion of the work, and thus 
miss the abundance of useful infmtnation oontaltkd 
therein One further crlticitin is that some of tht 
diagrams of which eadi vohffqqifontains a oonajdV' 
able number, are badly reproduced This, h o w e Vefi 
is not surprising when the low price of the bodtf h 
taken into account 

With regard to the contents of the separate volumes 
that on magnetism contains besides the usual descril> 
tion t)f the properties of magnets an mleresting 
chapter on the history of tha discovery of magnetism 
and another on the posdble causes of terrestrial mag- 
netism The auroral light and Its bearing ^on the 
latter Is ako fully described The reciprocal relations 
between magnetism and electricity are dearly stated, 
and a chapter is devoted to the electromagnetic theoiy 
of light As examples of the less serious side ofj 0 k 
volume may be mentioned the chapters entitled Have 
Magnets Healing Powers? and Magnetism and 
Magic 

Among the special subjects treated in the volume 
on light attention may be directed to the chapter 
entitled The Light Mill in whldi Crookes’s radio- 
meter is described and to those on optical tilurions 
and the effects of perhistence of vision Others are 
phosphorescence and fluorescence X rays and radicK 
activity photography soap-bubble colours opal- 
escence and polarised light These are all dealt with 
quite briefly but nevertheless, in a lucid and interest- 
ing mamicr 

In conclusion one may congratulate the juvenile 
readers upon having these two books so care* 
fully written on their behalf and express the hope 
that some time the author may see hxs way to putw 
Itsh the volumes In a sli^tly revised form sultbhle 
for older children 
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The Penodte Law ^ A B Garrett Intematfonal 
Scientific Series Pp vt 4 *a 94 < (London i Kegdo 
Paul and Co , 1909.) Pride 
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Tte meat 'work oa Utturiam it not) 
0 lumeifiS di^ wdth^ mr it there tt reference to the 
hrihwffintrte of Strutt in reference to Front's hypo. 
tiuMK bMt there is little ectserion for complaint on this 
tiffA hhd modi to acknowMge There is a ffoo 4 
K historical detail as aell, and on alt tiiese 
gro w nda Mr Garrett^ Vtok will no doubt fUid Its 
^ tooiwqilcal jlbrasiee and be valued as a book of 
metaaoe. e 

WheOt iMwever we come to view the bock as a 
narrative k attfert froofi its weatdi of detail, and does 
nbv aeem to be ki line with the welUknown series to 
which h beioQgs Thh ie perhaps a matter which 
coneeme tite editor more thai; the reviewer, hut the 
fWi»8c law can furnish a capital narrative of a type 
which fuade the International Scientific Series famous 
4k jgftaerafion age, a type which is preserved in tht 
recent weteotne additioAs Prom this point of view 
lir Garrett's book ts not only impaired by its abund- 
aaoi of atadstics but by carelessnesa of style The 
jBitglMeh ts very far from smooth and sudi aentences 
as * Many thinsrs no doubt, in some measure hdped 
to faring about the state of affairs Which proved to bo 
the natund forerunners of such a climax ' are very 
tmodmfortable to an arm-chair reader A. S 

heHfaden dtr PflanMenkunde jUr hohtte Lehramtalfen 
By Dr K Smalian Pp 3a6 In five parts 
(Lelpsig G, Freytag, Vienna F Twnpsky 1909) 
Price part 1 1 mark part ii 1 sc maiics , part 

iii , 1 30 marks, part Iv , 22$ marks, part v 2 
mMkM 

In these days, when many authors attempt to com 
press as miidi mfonnadon as poasTble into their text- 
books, it is unusual to find an introduction to morpho- 
logical and systematic botany spread over five annual 
courses It should, however be noted that each 
Course is a short one, suflident for one term’s work 


^ more esqiedltiously It may also be sug- 
gest^ mat a good account of plant distribution 
instead of so many ctyptogamfc fypea would hav4 
been much more suitable for toe last vohime 


or possibly for two 

The first volume contains a series of descriptions 
of individual plants, arrange acoording to their 
fiowenng penods from March to July, and so 
fflu as pomble, in a sequence of complexity A 
further saies is given la the second course, as weH 
as a few comparadve tumtnaries of related p^ts fay 
which family limitations are introduced The third 
and fourth parts ore similar except that the family 
qynqpaea are more numerous and eventually plant 
asaoaatkms are explqioed In the fifth vdume 
the autiior descHfaes types of the Conifersa 


Dis Bitnen Afrtkas nath dem Stande unserer heutfasn 
Kcnnimise By Dr H Fnesc Edited by Dr 
I^nhaid Schulze ) Pp 85-475 and plates, U«oa- 
Gustav Fischer 1909 ) Price 3O marks 

This important uork is primarily baited on the ooUec- 
tions made by Dr Schulre ^ho obtained forty-ttto 
species in Wentcm South Africa as against forty- 
seven recorded by Bingham for the Transvaal and 
Natal But Dr Fnese has taken toe opportunity to 
Include the Ethiopian region south of Senegal and 
Aln^nia. Abyssinia is only included In respect of 
Xylocopa, and Madaga^^ar is excluded as it has a 
separate fauna already discussed by Saussure in 
Grandidler s work 

A prominent feature of Prof Fnese’s work is toe 
series of maM of Africa showing the distribution of 
various speews of bees throughout Africa , while other 
maps riiow the distribution of various important 
gmera of African bees throughout the world This is 
Tolbwed by a short bibliography and even on the same 
page the technical portion of the work Is commenotNl 
^ a list of the thirteen African specks of Prosopis 
This is followed by a table of five South African species 
after Alfken and descriptions of the is hole thirteen 
^peoles, in the original language (Latin German or 
English) in which they were published The remain 
ing genera and species are similariy treated a list of all 
the apedes being first given and sometimes (but not 
always) a more or less complete table of the species 
before they qre desenbed On p 124 an elaWmte 
figure is gken of toe mouth-organs of PolygU>s$a 
capensis, n sp The book concludes with a fist of 
thirty-five genera and 783 species of African bees (in- 
cluding the subspecies of Ajits meUtfica) many of 
which are describe as new m the present volume, and 
an alphabetical index The two coloured plates of 
bees lie , are excellent w F K 

Logic ofNature a Sifnthests of Thought By Arthur 
Silva White Pp 58 (Privately printed by T and 
A Constable ) 

This is an attempt to * outline a s^stem of thought 

S r which unity of worW-conception may be pre- 
cated ” It 18 a largo order— vulgailv speaking— 


the autiior describes types of the Conifersa and a pamphlet of fifty-eight pages cannot be ex 
pteridophytei, and lowe r cryptogams, inctudmg peoted to ^ve very clear nouons of the author’s views 
the bacteria dnd myxomyoe^, he also pre- Neither can a short review give a ver\ dear notion 
sents an secotmt of toe more common plants of of the pamphlet, which for the rest is very tough 


sents an account of toe more common plants of 
economic value, and a brief epitome of plant 
geography In addition, summaries are provided at 
TO end of socli vdume, partly to rsc^tulate main 
lacti^ and portly for drawing ooenparisoftt. In this 
way toe Unoean system Is expounded In the tosrd and 
foerto VDbmes. NumerDiit aitlstic oedoured plates 
add e o dsi ds ra My to toe value of tba faook, espedalty 
wfmi toev deittct toe pbnti in natural habitats and 
liaaocibfiMa 

tlMfurdduedoii of the book, the Mbjoeb4n«tter, end 

B wit etrotig ooBiwew fa floti The 
In nm^holoiQF of 

eaSi iwturally m elendflcadon 
. But two gunmi objectlont 
firet, that twwo b need for 
•eooadl^ thot In tra ennoel 
lid he ttmitaMiHkmtibi&ere 

»* U no t tneott itfitr the 
he femoli4a'/1P*f*h hfco^ hot 


of die -pemphlet, which for thr rest ts my tough 
rating even for those who have spent much time 
and thought on the subiect The following heeds 
however will suggest me general drift 

There are four spheres or planes in the macrocosm 
Jithosriiere hydrosphere atmosphere and ethersphere 
wMch last>named is the psvehosphere of mind — 

die energy of thought Matter is the vehicle of 
energy Intelligence is at the mot of things im 
manent Deity must be postulated ‘ nature u the 
ikltMM^proceet of the GodJtead — a striking and 

^^authw quotes appositely from Sir J J 
son. Sir T Larmor Snyder and odtera on the physical 
•Met and from Splnoia MOl, Spencer, and Hamflton 
on the aide of logic or metaphyrica His condusion 
l».of eouree Idealistic The nldmate reality of the 
•QRi of th!i«e cannot— » far as man i* oon^e^ 
have sx&ndal import except In terms of thought 
and dts t bfers dtoug^t itself Is the ultimate reality 
(f. 36) 
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LETTERS TO THE EDITOR 

[Tks Enter iee$ net heU himseif reifendhU fer eflt^eni 
eMpresttd by hds cerrgspendmtM Neither can he undertake 
to return or te cerreefend with the writers of rejected 
rnannscrifts intended for this er any ether j^rt of Natuuu 
No notice is taken of smenymous cemmumcations ] 

Dr H J Huum aad th« Coptabagen liuMum of 
Zoology 

On behalf of the xoologlftt who hove ilgned the accom 
panylng letter to Dr H J Henien of Copenhagen 1 
h«^ been naked to tend a copy to yqu with the request 
that 3rou wlU be good enoiuA to publlah it in Nature. 

W T Calman 

I Mount Park Creacent, Ealing, W , March 7 

March 1910 

To Dr K J Kaniem, 

The University Museum of Zoology, 

Copenhagen 
Dbar Dr Hansen 

We being some of those among the loologitta of Great 
Britain who know and value your soologlcal work have 
heard with regret that there is a chance of your leaving 
the Museum of Zoolo^ in Copenhagen We hope that 
this Is not the cose and we more especially hope nnd trust 
that vou will let no circumstances turn >ou aside from 
your Important xoologlcal Investigations 
The Museum of Steenstrup of LUtken and of Schiodte 
Is honoured by us all we luiow and honour many of the 
fellow workers and successors of those great naturalists 
and we consider that among so many distinguished names 
your own is by no means the least distinguished 
To the researches that you have earned on {(u* many 
years, partly by yourself partly together with your learned 
compatriot Sorensen we owe the best part of our know 
ledge of several Important orders and families of Arthro* 
pods you ^re in our text books at the leading authonty 
on such difficult groups as the Palpigradt the Peuropoda 
the Cryptostemmatidss the Hemimerldae and the Chonio« 
stomatldRB and this partial list of your works is In itself 
a proof that you have always laboured just where there 
were real gaps and Imperfections In the common stock of 
Eoological knowledge 

Your Monograph on the Chonlostomntldm we would refer 
to in particular as a masterpiece of delicate dissection and 
exauiute Illustration while in one and all of your publl 
cations we recognise the keenest piorphoiogical insight and 
an uneommon grasp of the essential principles of clasiift 
cation 

With our best wishes for your prosperity we bog you 
to receive from us this tribute to your powers and this 
testimony of our personal regard 

Venr faithfully yours 

(Sfgiisd) A Alcock E J Alien Ernest E Austen F A 
Bathtf C A Boukinger Gilbert C Bourne W T 

Caiman, G H Carpenter Wm Eagle Clarke C Clifford 
Dobell J Cofsar Ewart F W Gamble J Stanley 
Cardiper W A Herdman Sydney J Hickson £ W L 
Holt E Ra V Liuikester E W Mac Bride W C 

McIntosh P Chalmers Mitchell A M Norman R I 
Pocock Edward B Poulton R F Scharff Adam Sedg 
wick A. E Shiptw TTuunas R R Stebbing J Arthur 
Thomson D Arcy w Thompson Chas O Waterhouse 


Colonr BUndasM. 

Wk$n readlrtf the late case of Mr John Trattles and 
his colour blindness and when considering the discussion 
on the yahie of the tests for colour^bUndnest in its practical 
bearing for seamen and engine-drivers It occurred to me 
that there was a very slm|3e means of enabling red-blind 
and green-blind persons to distinguish red lights from 
green lights and both of these from white lights, wl^out 
their having to tecognise iho colours at all 1 tested a 
golour4»lind peiton hm ffrit with red glass and next with 
greea glass pMfced in front of a cycle lamp and he could 
not difttiqgutsh between the red and the green but with 
^ kid 0? my device he oould distinguish the red light 
from the gre^ light without fail, though he could not 
eee them as distinct colours The means of effecting this 
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ta quite riaiple I nee him euluMe pieeM -ct Tt4 ful 
of green gloM 1 toM him to look at too whfio Qghf 
through urn red glass and then through the green fieieMf 
result he could see the white light through eljdter glis^ 
thou^ be could not distinguish the ookmrs, but yrhm Kk 
could see Ught clearly through each ssparatriy^ OC Me 
yUecee of glass he knew the light waa not green or red, 
but white 

1 then made the lamp shine through a piece or red gjwss, 
and toU the man 1 was tedUng to Took at it first wough 
his bit of red glass and then through his bit of green 
glass result he could see the Ught of the lamp (hnn^ 
fils bit of red glass but could see no Ught through )uf 
bit of green glass and so he knew the liglit of the lamp 
must be red though he did not know Its colour Next 1 
made the light shiM thAnigh a piece of green gloss, ^nd 
when my man looked at It through his green gtan he 
could see the light clearly but when he looked at It 
through his piece of red gloss ^e ppuld not see It at all 
or omy very, voiy dimly If uje Jtmn glass of the Unm 

was a pale green and let some white thsough with the 

f reen but In either cash he could say with certainty the 

ght was green and not red or whllk and this without 

recognising the colours as colours 
The practical appUcatlon of the above facts is simple* 
and can be effect^ in a variety of manners and in- 

expensively For example a sort of double eye-glass ooulfl 
be made holding a suitable piece of red and of green glass 
and with a small handle and made of a sixe easily to fit 
in the pocket or for use at sea it might take tne form 
of a simple night glass with a small slider carrying the 
coloured glasses at the eyepiece end Anyone can try 

experiments in this matter with the aid of a bicvcle tamp 

and its green and red light on either side and suitable 

pieces of red and green glass to look through 
Summary —When the lamplight can be seen clehrly 
through hath the red glass and the green glass separately 
conclusion the light is white 
When the lamplight is seen through the red glass and 
not through the green glass conclusion the. light is red 
When the lamplight is seen clearly through the green 
and not through the red or only very very dimly con 
elusion the light Is green 

It IS not a cose of distinguishing by colour recognised 
but by whether the light can or cannot bo seen In each 
case 

1 offer this suggestion In case it may be of any service 
and unpatented for the free use of all who like to use It 
Stonyhurst H M 


The Maaolng of loniaaHon 

The columns of Nature are doubtless not the proper 
place In which to conduct correspondence classes in 
elementary science but when Prof Armstrong asks a 
simple question surely mere courtesy demands that he 
should receive a straightforward answa*, such as Prof 
Walker and ^ A S ' have not given him 

1 imagine that nobody will quarrel with the follow'ng 
definitions — 

Ions arc particles supposed to be present In some madia 
such that wJien the mwum is placed in an electric field 
the particles have a finite average velocity relative to tha 
medium along the direction of the field 

Ionisation * is used In two senses — (1) it is used to 
denote the number of ions present In unit volume of the 
medium (a) it is uMd to denote the process by which the 
Ions are produced Since several such processes are 
known the use of the word Ionisation does not connote 
any special h}'pothssls as to the mechanism by wdsich the 
Ions are produced N R C 


A Rmi Cnifitacean 

Yesterday my assistant^ Mr G I^rnum found several 
Cheirocepkatus dtaphanus swimming In a fiooded ditch on 
Eton Wick Common The sunlight shining 00 the beautUuf 
green bodies oC the make made a very stnklAg effect Wg 
were able to catch about twenty epecimeps of km I 
had never seen this fdiyllopod alive before, and so far as 
I know, It has never been recorded previously from tkfb 
district The females of brownish-purple coloijr ^1 have 
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ihalf MKriMftti Attached to dichr aMomenir I put eeveral 
liKiNttml* Into different upiarUi and was much annoyed 
to ifihd that they f«tt vlcthna to ^^out oitomlea dunng the 
night A PytlicMf beetle» the proMnoa of which had been 
iorgOCten accounted for four, and four more were 
appmutly devoured by InalgnlUcant freth water anaili 
IKdw. bownvar that were placed In a taidc by ihemselvee 
atro auve and weU, and foM on the green algae eupplled 
to them The TtuSt* are about i| Incb^ long the fenmlea 
rotliflf' amaller 

When the river comes doaA in flood experience shows 
that it is time to be on the look-out for aoological curiosi 
^ea Perhaps Apus itaslf may reappear once more now 
that Cheirocephalus has shown the way! 

Eton, Marcn 5 M D Hilz.. 


^nng the winter months one Oannot halp^ notfehtg 
in nie open fields here and there a mole-heap oontpiai- 
ot^y larger than the rest This is a male pKte*a 
winter habitation, but at present we do not know 
whether he lives alone or with his wife (»- If tba 
feirale ®ver constructs these fortresses aa they are 
called. Probably he lives alone and probably femalet 
nu^o foitresses slightly more simple In construction 
and smaller in size than those of the mal^ If we 
take a spade and carefully slice away the top of a 
fortress we shall And several hollow tunnels or runs 
which may be opened up and followed to the boM of 
the * fortress whence they lead away into the fieW 
Slicing further under these into the fortress, and 


Tha Formation of Large Drops of Liquid. 

Ths following experiment based on the temperature- 
denkity relations between aniline and water serves to 
Illustrate to an audieni^ ths various shapes through which 
a drop passes In the tourse of its formation A glass 
beaker about 9 Inches in height and Inches diameter 
3s filled to about 7 inches with dlsbllea water and about 
fio c c of aniline ore added The beaker is then placed 
on a burner and tho temperature raised until the aniline 
floats to the surface of the water On spreading out at 
the surface the aniline is cooled thereby becoming denser 
than the water beneath A large drop i inch or more in 
diameter then detaches itself from the mass at the surface 
the formation being so slow that the altering shapes of 
the drop the drawing out of the neck of liquid and the 
chinning of the neck in two places may easily be observed 
The large detached drop falls to the bottom of the beaker 
and is there re-heated thereby again beemning lighter than 
the water and rising to the surface when a second drop 
is formed By maintaining the temperature about 80^ 
the formation of drops continues indefinitely in the manner 
described Tho slightly pink colour assum^ by the aniline 
enables the experiment to be seen clearly from a consider 
able distance and the many beautiful Shapes assumed by 
the drops lend on added interest to this simple method of 
dtmonstratlng their formation Ciias R Darung 

C ity and Guilds Technical College Finsbury 

Tbs Fertllitinf Influsncs of Soolight 

Tub letters of Mr and Mrs Howard and of Dr F J 
Russell in recent issues of Naturk point to the conclusion 
that the partial sterilisation of the soil improves its fertility 
In connection with this subject I would like to record that 
the effect of heating the soil has been observed here for 
some years It has been the practice to coilrct alt the 
reluse of the place that cannot bo rotted such as hedge 
cuttings tree prunings Ac fhese are placed on a vacant 
space In the kitchen garden and a fire made of them in 
winter The fire Is generatlr a large one burning fiercely 
all day and the larger branches keeping it going all night 
In the following summer the site of tiio fire is well 
marked The rows of vegetables where they pass over it 
arc more than a half stronger than at other parts though 
they do not keep that proportion to the end of the season 
The Increased growth seems to be due to the heating of 
the soil and not to the large amount of wood ashes left 
by the fire as those are either lifted and used as a top 
th^ssing for borders where the spade cannot be used or 
are spn^ over the vegetable ground the site of the fire 
being genially left quite bare of aabes 
Ardenlea, Falkirk March fl John Aitxkk 

MOLES AND MOLEHILLS 

T IKE that of other common animals, the complete 
^ life-story of the mole has yet to be written ex 
ceedlngly little belnw realty known The difficulties 
of obaervinw the habits of a subterranean dweller of 
a Ttioat rel^g dispo^tion are patent but not alto- 
gether Insuperable, and the wonder u that field 
naturallstg have been content to read and take for 
granted die information handed down for the last 
century wtthopt'any attempt to t^finn it 
NO^3t06»V0L 83I 



PiO. I — First stag* of the fortmi— MCtiona) view k ■ Mole « run Inlow 
tbemriKe hh Imip of ejected eaith 

just below the ground level we come upon a large ar- 
cular cnvity filled with a bundle of grass or dead 
leaves, this is the mole’s nest in which he sleeps. If 
he has lately ouitted it the Interior will be quite warm 
to the hand the mole himself however will never be 
caught in the nest When the nest is removed and 
the cavity examined it will be found about a foot in 
diameter and worn smooth by the mole wnggling 
about he wraps his nest round him for that is his 
method of arranj^mj, himself within it I^ax) or more 
tunnels will be found leading away from the nest 
cavity into the field One of these is particularly 
noteworthy as it is found in nearly every fortress. 


H 



Flu a ->SecoiKl ■ugi of ih« fortroif—ftcctloiul new m NcU-c«v tj 
■ bolt mn 11 hcmpo(^i«ctcd«arth. 


this exit leads from the bottom of the nest perpen 
dicularly downward for about a foot then turning 
upwards it joins another run Its origin and use 
arc uncertain but it is usually regarded as a sort of 
sally port and is known as the bolt run 
It IS extremely unlikely that the mole deliberately 
selects the site of his fortress, as he is practically 
blind, probably he sets to work whenever the im 
pulse seizes him and proceeds in the following man 
ner He commences to enlarge a nest-cavity ejecting 
the car^h which he has loosened with his powerful 
claws out of a hole in the roof this he does with the 
top of his head In HtUc jerks The quiet observer mgy 
see a sausage-shaped mass of earth Issue from below 
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with four or ftvo iu4dwi lerk% tfaiOi after one er 
two mfnutet’ intenraT, when the mole ie eollectinflr 
more looee eardt, another eauenge will appear ae 
before and so on until the work It pompletBi After the 
neet-oavity comet tfte excpvajdoA of me bOlNrun, and 
finally to mOke alt aafe and w a tenaoof, the mole 
pilee up a maee of earttl, oftan amodiitbig to a large 
D«rrow4oadt by maaaa of timnele around die bate of 
the eiieting heap Thme tunnele eotnethtue break 
into one mnotlier and eomedmee into the neebeavity 
and eo eauea a labyrkitfa which has given rlee to imt<h 
erroneoui epeculetion ia the patt 





f 10 j — ScedoMl vUv cl dw coaralct*d fbrtniM. t t Tuimels fitraMd m 
pUmg up «uth from onttwo to imk* the dwc mnproof 

A fortret* is often completed In a single night The 
young are not bom in the winter fortress but in a 
loMrate habitation made by the female alone It Is 
butlt on the same plan as the fortress but usually 
simplsr in construction and without the bolt-run 
The female produces only one Utter a year and the 
young which are bom from the end of April to the 
end of May, vary in number from two to six Naked, 
bUnd and pink, they turn lead-colour in ten davs 
after a fortnight a grey velvet pelage is visible which 
becomes black at Ute end of three weeks when the 
eyes open The ears are opened on the seventeenth 



da^ Aftmnpls to rear th*' young by hgnd have 
hitherto provad futdot for, tnougE tl^ wiQ suck 
freely from flannel or cotton wott aoaked in warm 
milk, thev pine and die on tho dilrd or fourth 
Thera fau always baen imieb dbcusaion m to dw 
toolo^ powsr of sirtt. Dtaseedon has shown that 
dia dm ei the eye Is greater in dw embryo than in 
tba adult, todioating thid dto di^l ot die race hae 
d Oto ri orated From numerous aaiperinunte the tvriter 
IS no n vi nc ed tbtt' the adult imdo ie praetioally blind. 
Maim- aneaunterad in the day-dme have taken no 
nodea «f n huawn being waving a band cloea In 
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fcofttt npr at night <Iq they show 4igni of cnrt a fjro ^ 
nesft of 8 waved befort tIMr wfiei 1)U|4 
^ghtett Kmod 1i miick, the giwiMt ek dfiwpfcA )k 
liutantiy ihown The wnter hat ofteir thiwM wpM 
wormt before a captba mole tn teat tha ^ 

ofice the mole beocunst aware of llw wenii«nNi w 
hapbaxard way In which he wiU pakj^ dbeut w vw 
hit tnout ChowB dearly tftet he ia f d dad by agaai. 
and perhaps by hearing but not by mbU U k tttm 
that at tm least excitemeiA the fur wdi nwBaeteteatftd 
the minute eye, and k hae been suggested that the 
animal thus dears hfs eye to see. most prcMUy, 
however this mechanical aedm it retstned tsough go 
longer of use, since riie blind ^ cafmoC henent 
thereby When, after a hurried and Uundering 
search the worm has been located, the mole hOtoi 
it down with his fore paws and eats It from end to 
end widi quick jerky bkes When the snlaeiii)*h 
immense appetite is at lengtb satisfied and worms are 
stilt being Hipplled, the mole win often give the worm 
several bites to dmble it and will then cram It into 
the earth, presumably to bury it for future uSe-aftCr 
the manner of the dog with bones and tbe squirrel 
with acorns* 

The senses of smell and hearing must be very acute 
to enable the mole to locate a pheasant’s or partridge’s 
nest above his run That this Is the case Is testuied 
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by two gamekeepers In different parts of the country, 
both of whom state that the nests are often entered 
from below and the eggs eaten 
It IS surprising how soon a captive mole becomes 
indifferent to btmg handled Within half an hour of 
capture it may be stroked and scratched without 
cauwng alarm , the writer has even Mispended one 1^ 
the tall without causing the animal to cease from 
lapping water Of course, gentle handling is heoes^ 
Mxy and avoidance of any wAden or jerky movement 
Another mole soon learnt to come out of his nest and 
look for worms when the wnter scratched the side of 
the packing-case in which the captive dwelt 

Lionel E Adai» 


THE SOVEDS OF THE HEARTS 

T he sounds of the heart have always occupied 
the attention of physiologists both as regards 
their cause and as to their relations in time to other 
phenomena of tho deculation,, such as the impulse 
of the heart on tbe wall of the diest, and the pulsif 
in arteries and other organs more or less dmnt 
freun the heart During the last kw years mudi allssv- 
tion has been paid to these tirao-rdations, and much 

I yboMklCAnlflfltfnieiM Otto WflHk CfMift dtuli* Thdur 
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, ^ titt beep sham Ip devMng niedtods by 

Jernm vibrattoos of ttese souodSt as dutmct from 
the Pitfvem mtB of the heart itself and the pulse In 
Teasels^ -can be recordecL The older meihods were 
auHsedve. and wens consequently defident in scientific 
Jiccwiwj Thps, if oven a sklllM observer bstened to 
tba baut soonde add endeavoured to regbter their 
qequepoe dotinf a key vWch acted on a recording 
lerW, and if he eadeaveured thus to reguter the 
pioioant of tbs ocoyrrence of the first or second 
aovuidft or botlL ibcare was the inerda of the apparatus 
and toe posstbiUty of personal error which made the 
observations of bttle mue It was desirable to have 
^jeotive methods by whidi the vibrations could be 
actusdly reoordedi and when one listens with the 
stetboscojM to the btrangely mufiied sounds one 
feaUses that to retvord the vibrations of such sounds 
is a remaricable achievement At all events, the 
begbming and die erid of the sounds can now be 
reoordetL 

Hurthle was the first to succeed in registering the 
vibrations of the heart sounds. This he accomplished 
In 189a His method was dependent on the use of a 
microphone. A delicate microphone was placed on 
the pronn of a wooden tuning fork and the latter 
a as attached to the end of a large wooden stethoscopei 
resPng on the chest wall, over the apex of the heart 
The ^brabons thus communicated to the microphone 
altered a current flowing through an electro- 
magnet below which 
was placed a MareyN 
tambotir (having a - — 
thUi Iron disc fixed to " 

the kidto- rubber), ^ 

and this in Us turn, 'I 

transmitted its move- 
ment to a second 
very sensitive tarn 

bot^, uhich recorded mmmHHmmmmtMm 
on a rapidly moving 

surface In this ^ ay, Hmun U<wt SooikU. Hm uppw eorv* a ft ordl 
vibrations O f t he ^ nwWfe com sbom Um hMrt MOiMb. 

heart tone were ro- ***** 


lather oapsule by which the vibratioiM of Uio hewt* 
tones regulated the flow of a current of aoatyfone gas« 
This pass^ to a burner The flame mora up and 
down with each vibration and it was allowed to 
imj^nge on a moving band ot paper On fills, wifii 
each vibration, a nng of soot was formed, and a 
l^ture of the heart tones was imprinted on the paper 
The method is easy and the results are easily 
interpreted 

Another method has been devised by Gerharts. He 
caused a metnbnne (which received the sound waves) 
to carry, verPcallv to its surface a delicate glass rod, 
which at the olh<r end, bore a small metallic mirror 
placed between the poles of an electro-magnet The 
arrangement is somewhat complicated and it did not 
give striking results 

The last method we shall notice it that of Prof 
Otto Weiss It IS entirely mechanical and is 
Independent of microphones and electrical appliances 
being a clever modification of the phonoscope by 
which some years ago many were amus^ by 
watching the pla} of colours produced in a soap film 
by the sounds of speech Weiss s method consists in 
the employment of a soap film in the centre of whi^ 
there is attached the end of a btlvered thread The 
other end of the thread is fixed to a lever connected 
with a carrier Vibrations are earned by a special 
funnel-shaped tube from the heart to I he phonoscope 
Ihis is enclosed in a bo\ having in its walls lenses 




B of tb« apu boat 1 h« low«r u that of x/ioo mc 
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tkm was obtained as to the exact mmnent when the so adjusted that a photograph can be taken of the 
tone began silverra thread and of its movements Ihe photo- 

Soon afterwards, Finthoven investigated the subject graph, of course, is taken on a moving sensitive plate 
by means of a mlcr^ihone and capiUary electrometer Ihc inertia of the system is remarkably small the 
and succeeded in repstering with great accuracy the weight of the soap film and of the lever being about 
two tones Then he employea his remarkably 0000054 grm All the pnrU arc (vtitniely light The 
senritive string galvanometer, and by means of this apparatus is so sensitive that the vibrations of a 
instrument, and with the idd of {Htotography, the whisper can be recorded the swint is aperiodic and 
beginning, duration, and ending of the first and its moment of arrest is o or sec It is said to follow 
second sounds were recorded Even in reornds from the very frequent vibrauons An example of a traang 
impulse of the apex, which shows numerous vibra- thus obtained is given m the figure ^ ^ . 

thm, those associate with the heart sounds are In his interesting monograph Prof Wetss givM 
readily Identified There can be little doubt that the examples of tracings of tirdiac sounds along with 
string-galvanometer method is most to be depended the carotid pulse of foetal heart sounds of the modiu 
on cations of tho sound caused by mitral insufndency 

Holowinskl developed a method by the construction mitral stenosis aortic stenosis and insufilciericy, and 
of a Idnd of optical telephMe In the centre of a of anaunic sounds All this shows the possib^ty of 
talephona disc a plate of glaie t&e ^ cover-glats employing the method for cllni^l purtwscs Finall> 
used In histology, was brought against a piano- by an Ingenious orrangem^t Prof Weiss has been 
convex lens, and in this way, when sounds caused able to reproduce the sounds by means of a telephone 
the tele^one jtete to vibrate tte interference rings A flame from a suitable lamp falls on a telenium cell 
of Newton .were produi^ These varied with the in the circuit of which is a tele^one Inlciw«d m 
heart tones, and, ly a photographic method, when the the path of the beam of light, a disc is rotated having 
pfeture of the variations was oMained, along with a the curves of the heart souiwls cut out <m its 
superposed cartHogramme (registration of movements As It it rotated the effert of the Intemi^lttent light on 
of apex bmulse), Holowinsld gave an intermtafion the selenium cell is such as to reproduce the heart 
showing fite pc^on of the tones The picture so tones in the telephone Such an arrangement may be 
produced, altlKmgb beautiful and interesting physi- useful in teaching 

caOVt H rather omfusing John G McKindbick, 

Marbe derised a very delicate Marev*s tambour, or 
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THE DAVY-bARADAY LABORATORY 

T he late Dr Mond was keenly interested In the pro- 
gress of science in all iu branchMf and hu interest 
exhibited itself in a very practical manner He was 
always ready to aid expmmenters In carrying out 
cosily researches and his assistance enable many 
young men to pursue original investigations of the 
most various kinds Pmaps, however the most 
conspicuous instance of his munificent aid to science 
was his founding of the Davy-Faraday laboratory 
This institution was founded and maintained entirely 
at Dr Mond's expense , lU accommodation was placed 
at the disposal of investigators of all nationalities, 
and of both sexes, quite free of charge It it probable 
that no institution of a precisely simitar character 
is to be found elsewhere throughout the world, 
for It Is not, in the general sense of the phrase, 
an educational institution Its staff comprises no one 
whose duty it Is to give instruction it nas remained 
unconnectra with the universities and no sort of 
diploma is given to those who have worked there 
It was intended to be of service to investigators 
qualified by previous training to pursue original re- 
searches on their own initiative and many such 
investigators have gratefully availed themselves of the 
facilities afforded to them 
\t most institutions which foster original researches 
the character of the work done is largely influenced 
by the professors in charge of the various depart- 
ments , thus to mention only one instance, students at 
the Cavendish Laboratoty, Cambridge have been 
engaged mostly in Investigations connected with the 
ionisation of gases under the inspiring influence of 
Sir Joseph Thomson but at the Daw-Faraday labora 
tory. work of the most diverse kinds has been 
carried on At the lime when the present writer was 
privileged to occupy one of the rooms provided for 
investigators researches were in progress in other 
rooms on such widely different subjects as the pressure 
TMtiduced during explosions the rate of melUng of 
ice under various conditions the vapour pressure of 
strong solutions the action of metals and other sub- 
stances on photographic plates, the properties of 
platinum black &c It is possible that work of 
this character ranging over most branches of phy- 
sical and chemical science, has gained less public 
recognition than if a more restrict^ line of research 
had been pursued, but, for all that the gain to 
science has been none the less real and lasting 
The Dav> Faraday laboratory was installed In a 
house adjoining the Royal Institution Albemarle 
Street and its name was chosen to honour the 
memory of two investigators whose labours have 
rendered the Ro>al Institution famous for ever It 
was at first intended to endow the laboratory, and to 
place it entirely under the charge of the authorities 
of the Roval Institution, but owing to some hitch in 
the negotiations to this end, a change of plan was 
decided upon the laboratoiy was equIppM at the 
expense of Dr Mond and a yearly grant was guar 
nntieed for its maintenance, subject to the condition 
that In the event of Dr Mom or his heirs fail- 
ing to provide this grant within a stated period of 
Its falling; due the laboratory should becxmie the 
prODerty « the authorities of the Royal Institution 
The Muse in Albenaarie Street was converted Into 
a laboratory, or rather a series a laboratories at great 
trouble and expense. A lift was provided for the 
conveyance of the workers to all floors of the building 
an4 n well furnished workshop was installed in the 
buement In Inost cases woncers occupy separate 
rooenSk supplied with gas, water, and electricity 
general laboratories, fitted for canary chemical 
work can also be used A wine-odlar was converted 
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I into a room in whi^ researches, demanding coostaim 

I of temperature, oan be pursued Balance roont^ and 

I rooms for the storage of apparatus and chenncils, 
were provided In short evoytiiing was done tiiat 
could possibly aid in efiectively converting a dwdlifig<* 
house Into en up-teniate laboratory On the other 
hand, rooms in a dwelling house can hardly bs 
rendered suitable for certain classes of investigs|ions, 
however much skill and foresight may be usM til 
their conversion, thus, delicate ^tical rtseardies are 
rendered difficult hy the shakiness of the buHdin/ 
But for researches in physical chemistry for whi^ 
the laboratory was especially designed the rooms are 
suited admirably and most accessories required In 
such researdies, including some Of great vmue, are 
at the disposal of the workers in this connection, a 
Rowland's concave grating aod its necessary adjuncts^ 
may be mentioned The valuable library In the Roval 
Institution is placed at the disposal of workers in the 
laboratory 

Ihe laboratorv has been managed by a committee 
which included Dr Mond Lord Rayleigh and Sir 
Tames Dewar as members This committee selects 
the candidates who can be accommodated in the 
laboratorv, almost from the first die working space 
of the laboratory has been fully utifised The staff 
of the laboratoiy includes the superintendent Dr 
Scott, F R S several assistants and a competent 
mechanic When the present writer was working at 
the laboratory a delightful bonhomfe existed between 
the w oHccrs and with so many specialists on different 
subiects congregated under one roof, the interchange 
of ideas was both stimulating and Instructive, and one 
at least of the workers profited from it and is glad 
of this opportunity to at^owledge his Indebtedness, 
he is ^ure that ever>one who has been privileged to 
work In the laboratory will associate the name of 
Dr Mond with feelings of lasting gratitude stronger 
than it has been possible to express In these brief and 
inadequate reminiscences of the Davy Faradav Labora 
tory Edwin Edsxb 


NOTKS 

Ths Bakerlan lecture of the Royal Soctety will be 
delivered on March 17 by Prof J H Povntlng F R S 
and Dr Guy Barlow upon the subject of * The Pressure 
of Light against the Source t the RecoW from Light ” 

Ws notice with great regret the announcement of the 
death, at seventy-six years of age, of Dr E P Wright 
for many years professor of botany in Dublin Univei^ty 
and keeper of the herbarium Trinity College Dublin 

Da H A Mius F R S principal of the University of 
Liondon hai been elected a member of the Atiienieum Chib 
under the provisions of the rule which empowers the annual 
election by the committee of nine persons ** of dlstinguSriied 
eminence In science, literature, the arts or for public 
services * 

Thx second annual Afro and Motor-boat Exhlbltiofl is 
to be held at Olympia on Mardi it-ip under tiie patronage 
of the King ^viewing the list of exhiUtors it appears 
that tile monoplane will predominate as most of the firms 
are devoting thrir attention to this type of afrocraft In«i 
addition to the display of actual flyen some ingenious 
models will be shown whlls to the lover of mechanics the 
engines for aeronautical purposes will be of interest 

Thx University of Kansas has kat Its professor of 
mathematics bv the nidden death in his fiftieth^>ear of 
Prof H B Newton Prof NtwM was jhe mahaging 
editor of the University’s Science Buftetln, and was tbe 
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of rnimiutKw rcMArcIi artlclef In pure maihematict 
Hi mm a iMvnberi iMt eoff of the American Mathematical 
but of the Deutacha Mathematlke Verelnigung and 

Cltete MaiamatilGO dl Petermo 

Tiit ninth annual general meeting of the Amodatlon of 
BoonofOio Moloi^eta wi 4 be held at the Univertity of Man 
riieetdr on July 6 - 4 , under the pmkfency of Pr^ G H 
CfeCpcoter A detaUbd pro^famme will be iteued in due 
eourae; hi the meantime, further particulars may be 
obCiddeA frbm the hottorary eecretaiies Mr W E ColEnge 
Uffington, Berichamated or Mr W G Freeman s8 Burnt 
Ash Lane Bromley Kent Mr J Mangan of the Uni 
vet?{tar of Maidtester will act ps local secretary 
paoM a Lick Observatory Bulletin ire regret to learn of 
the death, at el 0 ity dve years of age of Mr D O Mills 
to wbeee generosiiyi ^American astronomy — and higher 
education — owes very ^uth Mr Mills was a member of 
fhe first board of trustees appointed by James Lick to 
fUperlntend the construction and equipment of the Lick 
Observatory To his benefactions the observatory was in 
debted for the two exceptionally fine spectrographs 
used in connection with the great refractor and he 
also provided the means necessary for the D O Mills 
expedition to the southern hemisphere by which the 
observatoiy at Santiago Chile was established His gifts 
to, and work for the cause of higher education were also 
remarkable both for the lavish manner in which they were 
freely given and the acute discernment which governed 
them 

Thk following officers of the Pellagra Investigation Com 
mittee have been selected — chairman Sir T Lauder 
Brunton vice-chairman Dr F M Sandwith honorary 
secretary and treaaurer Mr J Cantlie advisory sub- 
committee, Mr E E Austen Prof E C Bayly Sir 
WUUam Leishman Dr J M H MacLeod Sir Patrick 
Manson Sir John McFadyean Dr F W Mott and Prof 
Ronald Ross The field workers will be Dr Louis W 
Sambon of the London School of Tropica! Medicine and 
Captain J £ Siler with Mr Arthur Dawson Anioruso 
and Mr G C C BakUnI as assistants Jhe standing 
cmnmission for the Investigation of pellagra In Bergamo 
has promised the inquiry every assistance 

Thu eighth International Physiological Congress Is to be 
held at the Physiological Institute of the University 
Vienna from September sy^o next Communications for 
the congress should be sent to Prof O v FUrth Physio- 
logisohee Institut, Wleo IX Wahrlngmtrasse 13 An 
exhibition of phy^logical apparatus is to be held from 
September s6 to October i, and a special congress com 
mUtee has been appq|pted to organise it applications for 
permisdon to exhibit apparatus should be tent to Herm 
Hofrat H H Meyer Pharmakologisches Institut 
Wien IX Wahnngerstrasse 13 Prof E B Starling 
F R S of University College London la one of the 
general secretaries to the International committee and 
Prof Sigmund Exner of the University of Vienna^ is the 
prestdent of the congress 

Ws leom from defence that arrangements have been 
con^fieted b^ween Captain R Amundsea and the Depart 
OMOt of Terrestrial Magnetism of the Came^ Institution 
of Wariilngtofi regarding cooperation in mag^c work on 
the propoeSd Amundsen Polar Expedition to teave Norway 
tbia sammer on Nansen's vessel, the Ffam After some 
gstiaral axplorarioni In the South Atlantic and In the South 
PaclAo Ooeans, the From la expected to arrive in the 
summer of at San Frandsyo where her outfit will 
9 a oampletedi The vessel will then be beaded for Bering 
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Sea, and after entering the polar basin will drift with 
the Ice It is expected that it will be about four years 
before she emerges again from the Ice While Captain 
Amundsen hopes that his vessel will drift acroea the North 
Pole or close thereto his prime object is that of general 
geographic exploration 

A Bill was introduced in the United States Senate Oil 
March a to incorporate a Rockefeller foundation in the 
distnet of Columbia Mr Rockefeller contemplates the 
endowment of an institution which will be greater even 
than the Carnegie foundation in educational work The 
Senator who Introduced the Bill said that Mr Rockefeller 
had already given awa> 10 500 ooot and m now Keeking 
tegistative means to dlKpose of his fortune in a way moat 
likely to benefit mankind The foundation according to 
the Bill IS to be or^aniKcd to promote the well-being and 
advance the emUsation of the people of the United States 
and Its posbessions and for the aiquisition and dUsemina 
tion of knowledge for the prevention and relief of suffer 
Ing and the promotion of any and all elements of human 
knowledge The amount of Mr Rockefeller s fortune Is 
not known precisely but five years ago it was estimated 
at at least toooooocx)! 

The following list of aviation meetings for the ensuing 
year Is given by the DeuiMche Zettichf$ft fur Luft 
schtffahri March 25 to April 3 Cannes (date not stat^) 
Biarritx, April 10-35 ^ice April 30 to May 5 Tours, 
May 1^15 Bordeaux (national meeting) May 7-15 
Lyon May 10-16 Berlin (foreign competltorh not dls 
qualified) May 15-33 Marseille (national meeting) 
May ao-30 Verona Mav 37-31 Limoges (national) 

June 5-39 Vichy (national) June 5-15 Budapest June 
5-19 Juvisy (national), June 18-94, bt Petersburg 
(foreigners eligible) June 10-36 Rouen July 3-34 

Rheims (French meeting) July 24 to August 4 Brussels 
July 97 to August i Cdtn (national) August 6-13 
England August 6-21 eastern circuit August 35 to 
September 4 Havre frousillc, September 9-18 
Bordeaux September 34 to October 3 Milan October 
; a-9, juvlsy (national) Oitobcr iH to November a 

America Decembu- 4-1 H MarMilk 

A MBBiiNU of the committee for an Arctic Ze]>pelin Air 
ship Expedition was held m Hamburg on Match 5 under 
the presidency of Prime Henry of Prussia It was resolved 
to ask the Imperial Ministry of th Interior for the 
services of the Imperial txploratlon sttomer PosndoH for 
ten or eleven weeks fhi members of the 1 xpedition intend 
to start for Spitsbergen on July i and there to trans 
ship to the Posetdon At iht same time dashes are to be 
made into the polar ice with the hired Norwegian Ueship 
PHoemx to study the coriditionb for airship landing Ihe 
return will bt made about the end of August Ihe Berhn 
correspondent of the It cAfiniiiiter GaBetie states that the 
original idea of making the primary object of the expedi 
tion the reaching of the North Pale has been abandoned 
the main purpose is now stated to be the exploration of 
the unknown regions north of Frans Josef Lund and Spits- 
bergen Cross Bay which has been chosen on the ground 
of data deternunod by the Pnntc of Monaco will U made 
the base of a number of separate airship voyages which 
the Zeppelin airship wiU make On its way north over 
Germany and Norway the airship will stop at stations 
prepared In advance 

A Rauraa message from Berlin states that Germany has 
decided to send out an \ntarctic expedition At a meeting 
of the Berlin Geographical Society on March 5 Lieut 
Filchncr was intioduted to the meeting as the leader of 


4 * 


NATaHE 




the fortlicoailiitf GttHuia faqcd W o n mA bcMjr ourtlaod 
fu0 piaii of cMDpftigiu He propoeee tb*t tlie expedi-r 
tion ihell start frote e taae on WedM an 4 advanee 
strait acrow the Atitarctle oeatSnent to Cbe Oa 

reacbfoitf the Ftole te fleipeittdea» loMeid of turning bade 
will pfooeed, fnobablr folloiring Sir B Sliackleton’s route> 
to the coast Rosa Sea. Maaawlktla a aubd^ary esq^dt 
tom wig have laaded ad the shores of Boss Sea and hare 
advsoced Inland along Shackleton’s route about half-way 
to the Po 4 s» where after leaving a depdt of provlsloot 
it wlU turn hack to the coast. The main eai^itlon U 
all goes weUi will pick up the depAt of prosisions and 
loin the sabsidlajry party at the coast Lieut Flkhner 
ttopes to be able to start In October He has already had 
esperlpDCa as an eaplorcr In Central Asia, where he spent 
tke years tpog to ipo$ In saplonng Tibet He has alto 
dona e:^>l<iragon work in tho Pamirs and Turkestan Or 
PancKc, prestdeat of the BerHn Geographical Sodetyi 
lusflQiinesd that an nnoflymous donor had promlted 15 oool 
towards ths eapente* and Lieut FUchoer said he had 
recelvsd offers of aid amounting to 3000/ If two ships 
are chartered 100000/ wlH be required but II one only 
is sent out 60 ooo2 will suiffee 

Tut fotlostihg are among the lecture arrangements at 
the Royal Institution after Easter — Dr A Harden thre** 
lectures on the modem development of the problem of 
alcoboUc fermentation Prof F W Mott three lectures 


k 1 I 

miss laid down by the oflhw witit ibfohApg 

forecasts. An Indlcatioo of tiia gSMTgt pfps^ 
beyond the t«tnt3F«lottr hours' Halit It 
the * Gensral Inferencs ** whkh preosdss <sIm^ f ' ^ 
tile several districts on the ifiset Issited'ti^ 
h Is sxprssssd in nuMo or Jtost t e dm k al lafigaagi^ 
appUoatloo to ths twrsrtl CBstrlcts wiifiA 0^ bt 
by persons acqua in ted wjth tiie tenpimdqgy ^uwd la tesa^ 
tbu^ It is proposed thsrefhre, when fh# ath te tefaytej 
conditions pormic» to supplement the f Off rtas Ci tar BiS{flfcBi 
by a remark on ito» fnrtto outbota 



Thb BUtnmary of tiie weather issued by the Metebrekd^C^ 
Office for the week endings March g Shows titat the ooildt’ 
tuMM were stiU veiy mlM ovet tta tntira coMotry ihpeMw 
of temperature bei^getierally from a* to jT Ths VstaM 
varied considerably In different ^ country ftiil 

was nowhere very large, whUsTK^ft was an esoNC Of 
sunshine In every part of Groat Britain. 0 » Iiesi 4 |y i 3 l 
patu of the coast the tsiuperature of the sia-ateter wsi 
warmer than during the eorraaponding period lasb ytarj 
the difference amounting to betaken fi* 7* on ths eSsl 
and south-east coasts of England The swmtuuy of tt» 
weather for the winter^ comprised by ths tiSirteen wsakt 
ending March g, shows that tbs temperature wssi geoerally 
in excess of the average but not to any great gkteot 
The rainfall was evsiywhere above the awgage, the 
greatest excess being 4-30 inches In tbs north-west of 


on the mschanisxn of the human voice Prof A E H. 
Love, taro lectures on earth tides, Prof C J Holmes 
two lectures on heredity in Tudor and Stuart portraits} 
Dr Tom O Loogstaff three lectures on the Himalayan 
rsgkm Mr W McCUntock, three lecturct on Blackf^ 
Indians In North America Dr W Rosenhain two lectures 
on the constitution and Internstl structure of aHoys Major 
Ronald Rossi two lectures on malaria Mr W W 
Startner three lectures on bells canlkms and chimes 
Dr D H Scott, three lectures on the world of pbuits 
before the appesrence of flowers Prof J A Fleming two 
lectures on electric heating and pyrometry (the lyndall 
lectures). The Friday evening meetings will be remmed 
on April S when a discourse will be given by Prof P 
Lowell on the Lowell Observatory photographs of the 
planets Succeeding disctnirsea will prpbab^ bo given by 
Prof W I Pope Mr T Thome Baker Dr Tempest 
Anderson Sir Atmroth E Wright, Prof W H Bragg 
Sir David Gill Captain R F Scott, the Rlgl^ Hon Sir 
Kennell Rodd, mod other gentlemM 

Tm director of the Meteorological Office has given notice 
that from April 1 forecasts of the weather prospecta more 
than twenfy four hours ahead will be Issued as opportunity 
U afforded Applications have been received at the Meteor- 
ological Office from time to time for forecasts of weather 
several days la advance, In addi tion to, or instead of, the 
iwuai forecasts which refer to the twenty four hours 
reckoaed from the noon or nUdolght foUowing tiie Issue 
of the forecasts. ALqordlag to the m^erlence of the 
lleteomtogkal ofice the weather condltiaiis do not usually 
Justify a Isracast detailing the Changes of weather for con 
^issatfve -days There are a munber of oc c as t o n s In the 
oourie ol the yw when toe dtetrtoutioa of presoure is 
typical of settled weather, and «ko oceasloas when the 
caqdttiorta are ohmeteriftio of no ntin ae d tmaefetM we ato y 
Oil these occdstons, and cm a few otoere when toe soqueiMse 
of toe wgatoer it of a reoognieed trpe, a Kateoce giving 
la geasret tsrma toe outiook beyond toe tweaty 4 our houre 
of n dafliOte foeem might be useful to the geoeral pubfict 
ahd, ee k oould Be luetifled by the sutomeat of degnHe 
reasohV fk the it would come within the gentrel 
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England and 340 inchee in the eouih-west of Etq^end. 
The excess was more than a inchee In every district of the 
Doited Kingdom except in the north and east of Sootland 
and in the Channel Islands the largest actual measure- 
mient was 1649 inches in the west of Scotland, and toe 
least 7 14 Inc^ in the east of England. The ditretiqa 
of bri^t sunshine for the winter was everywhere in excesa 
of the everagt, the greatest excess being slxty-Cwo hOure 
In the souti)-eaat of England, aod more than ifty hours 
in the east and north-west of England and In the Midland 
counties the absolutely longest duration waa 336 hours. In 
the souto-east of EngUtid, and the laaet 146 hours, la the 
north of Scotland 

In Men for February Mr A. M Blackman published 
some interesting notes on Egyptian antk^ties and eustams 
Several noted tombs of Sheykhs, with toe rites pertormed 
at them are described, surii as die custom of sleiping in 
the sacred precincts as was done at Creric torfiwt ol 
Asklepius, and of hanging up bandagee there ae a dharm 
rio secure recovery from dreumdsiott and other egsradoOs 
The Copts we are toM slay a sheep at the threshold as 
tile bnde enters the house. SIm must taka care to cme It 
without staining her feet or clothes In the blocto Should 
this occtu* ths marriage is dee n aed unlucky 


In the Gypsy Lore J&wtuU for January MK W Oooke 
dtoousses the etfanogr^diical reeuke of the article pubffsbed 
in vol B of the journal by Mr R. O Vlasteto on 
* Gypsy Forms aod Cerenumiee.'* An eaemtaattoq of iUg 


excanstve oouecHon of Gypqy rites aod oeremooles aright 
be expected to throw light on the s upp osed Intoxil dtigbi 
of the Gypdes. The mob le that, tooept In aoree net 
Imfortaoc cases toe analogy wftb Indlaq customs la moK 
satfefectorlly estabashel It wmitd seeto that aoet d toe 
coteoms of tos European Gypdoe aseuk from tbBr lorig 
contact with western pen pl ee, sieto as toe Udtebhaato of 
Ada Mhsor and the BaBuu} Psfttntole. 

Tib higher classes In Imffa, j^rttaulsirly these htooJktM 
asalmnated eome ol tol cukure ef toe Vfm, kite 
activdiy asserting togbr ditas to MBtojel aaf^s^ 
e^udlfy with Europeans. Thqr^Vff 4 Mi m 
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ilftMk it lk«tf I 9 owt* «a Qtde 
J$WMt t 1 >* a *y ' **»» * »¥ > rt t •» now eltUutji 

Tilt VtrUiit «f 

1^ topi tepM M )« Btmltaqr the 

a « ^ tMoitr A«t ijht GwMtrtf of Btrailt hot 
t j>rt^.t»o<in wt t,i^ert coBiMii»tate faf tfaww TIm 
jM noif ^ wh«« til* lu«t 

%*rtr|t IMf* ItwoJ * tv KtwB** 

Ag^jhatt 

Vt)d Mct4n» «*<l tra ttrtitM to m*!*! ttttut IiIm that 
Hut npuAtto tlw thoory gtntrtOy bald 
<dUt 'tiller MprtMOt tlM daetfad Buddhitt eommutdbe* 
4^ oa At dtety of thdr ftiA mn likt oA«r depra««d 
jjlitodatilf ooftiiiottid to »do|kf mMhd oowpttKWi It wH 
W uitMMttof to wMeh th* rtetption tdileh tlwtr eltin 
ftotIvM flrOn tbt Bi^ut oi Bengal 


‘In* tpl *} of dM l^roeoedinge of dw Waahbigtan 
/toOWnty of Sciaoeot Or F H KnowlljM contritMitee a 


yaytc to prow thM tlie KaU Creak and Ceratopa bada of 
Montaitot aAl<A tav* bean vaually regarded *a of Upper 
Cracaeaoqf agtt are really the aqirfralanta in time of tfia 
Fort tfnioo fcmation Evidanca to favour of 
thta view la etatad to be afforded by dia ptaou {nvarte* 
brato* end t a rtebr a taa of the fonnationt In quetdon and 
toe atohor 1.01111^1^ by tba ddimte etaimnant Aat Aa 
Creak Somber and Cetotopa bad* are atratigraphic 
ally atrueturally, and palmeatofogleidty taaeparabto from 
the Fort Uidon badti and t h er e f o re oif Eoom age To 
th» view T W Stanton to tba mme laaua rapfla* 
tW In Ua opliiion toa Caratopa beda are of Crataceona 
aga On aeoount of thair atratigraphica} relationa tba pro 
nooncad Maaaaoie aharader of the vertebrate fauna and ita 
tod^ of Tertiary typea, and tba cfoae rrtation of ita to 
veftafarotea to thoae of tiu Cretaceou* Tba admitted 
ratatianthlp of the flora to that of tba Eocene la rqfarded 


« of muior importance 


Ik No* t and a of the Reeiar eh BuUttin of the State 
CTofterflty of ^dahoma Hr H H Lane deaenbet tba 
branCim and piseaatatton of the ntaedwiided armadiUo 
nd tocamaa pre p oaii d riviaad cltaaifleataon of the 
KdatHata A* a ruto, tiua apade* prodace a four young at 
a Urtii one for each of tba four mammat and from the 
ctreunatoiKe Ant to the eaaab vHudi caaM under the 
nutiNV** obaarvntioo the yeauig to aadi flnar vara of the 
aaiM tea Md mare conMIi^ *1 a oommon diorlomc 
va^clb it ia etoddarad pnhal^ that thay were all derived 
from a aidgtB farttbaad agg. and that tha aex la deter 
muwd to tiM latter The plaoenbi la of «. dedduata type 
tofanaadiate in form batwaan Aa Maary and the diaeoidnl 
and aa Ala type doaa not praclaa^ co nf orm to the 
^ytoeanta aonodlaocMUha of Strahl* it to propoaed that 
U ohouM ba known m “ptaeanta mnodHtomdaiia to* 
■ Aitf aeta " tka author ArHaa tiia Kdantato into the 
'ItooMentn (eating Xanartiiin, PMSdotai and TuboS 
dai Atia Wortmaa to cooiidand to ba Jkatiflad-dn eppoal 
ikto to A* view of W B Scatt » to taftHtog Aa 
XBnMonta 6k Onaodoatto) aa r ap to mato d ly Aa 
C toi ia iyc Ab a mtd Btoltoodootidw, fa An Ugk* A lA 

ABOliferBl «*■**•*»■ 


^ BMitMi fnm. and Dr Freak X gnrfaea bava 
BM^dkg A* agg<pireduetion Of naketad dparto aKA 
Anntoto of anpwarfix Aa gaaatiOn. *^1* Aapa a Cumv 
WIjA Mkd «f Baiadtonf ** and Aalr iwntltoalena ben 
kN« l AWI Ai d afadto Ato tula to A* f*r 

fMw nf aa I t i ^ a to u j a. nud yarrrtotitftiahva (fiuA U 
TdfoteAttoaapattotopto waratoOdm. The 
ty Aa dtoectar of the UhM Amicuitaral 
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e 999 rtB^t$CttK>n AMl ^ late ^ 0 U 
tWtid IB Ae cofituHMd teI«.tloa of flvotuBttog TortotloM 
with tbt Vlfv of ncreasuig Ae (ocundity The — c onJ 
deeh with the liAtrltenoe of feumdty The evptriiBeBta 
were coaduoud on • Iirge scale and yielded eatrettit^ 
lofereetlng although from the poultry farmer'* point e# 
view very diteppomtutg reeulte. Syetematlc telecdon 
cgrrled on for nine consecutive yev> yielded no mcriaee 
Afi Ae average production of the flocki nor wai Amto any 
deofeew Ib variability ae regardi egg production Bgg 
productBf abii ty is apparently nodt inherited on the 
OQfitraiy the daughters of heiie which laid 300 or more 
eggi ABMcim actually laid on an average a smaller 
Bomber of egge riian the daughter* of less probBc birds 
Them teitiltB seem to have ai Important bearing on A 
theory of natural select on 

VtoMMva of cytology who ore Interested in the dynam cal 
a s p e ct s -of Aa f^nomepa of karyokinesw will welcome a 
pi^ OB Ale subject by Prof Angel Gallardo m the 
4 rcitle /dr CuhoicUuMgsiMchamli dcr OfgawUmsH (Band 
uvlit • Heft 1) a separate copy of which has been sent 
to nt by the auAer Prof GsUardo interprets the division 
of thd cell as a bipolar phenomenon of an electro-colloidal 
charteter Ho regards Ae dell as a complex mixture of 
poelhVe god negative colloids of different potential of 
electrolytes and of neutral coagulated substances susceptible 
or iSbt of Induction He considers that the chromatin 
carriea a negative and the cytoplasmic colloids a positive 
chatge The eentrosotnes are supposed to be capable of 
ec^i^ng a pomtive potent al higher than Aat of Ac 
cytoplasm 1 his potential increases through unknown 
causes, and determines Ae division of the oentroeome 
ThS radldUona which appear around the separating 
daitgbter<entroSomet are chains of force formed by the 
onsnUtiOa of e>toplei]nic nucrosomes The trajectonee of 
the centrosomas during separatuui are the rosuhanti of 
their mutual aspulslon and of the attraction of the nucleus 
The elimmetin d videi during the metaphase by reputi on 
of its Aromosomes under a high negative potential and 
tha two groups of daughter ebromoeotnet sepamte under 
the doubto amion of their mutual refmlsion and of the 
attraction of the eentrosomes The two new nuclei thus 
formed attract the positive cytoplasm and Aus dotermme 
the dlvtSKM) of the cell itself The popir also contains a 
useful fdMAid of the views of other wrters suA as 
Hattog and Oe(^ on A • interesting subject 

A Paw years ago we notrd w A pleasure the commence 
ment of the Bionhitmtcal Journal and congraAlated As 
editors Prof Bcmjmmn Moore and Mr Edward Whitley 
of Livespoi^ 00 their enterpi se 10 starting a periodical 
m whioh blo<liemlsts could publish their research The 
chemical side of biological investigation is well to Ae fore 
at As present time pbysioiog sts patbolo^i boUnlsts 
and others art devoting Aemselves to the unravelling of 
natures secrets by Chemical methods diabrs and lecture 
flupa m the wiblect are being estabbabed in our universi 
ties and colleges the subject has a rapidly growing Utera 
turn of its own and journals dealing wiA It are published 
in Genliaity and America as well as io Liverpool The 
undertaking has owt wiA an unqualiffed Success and Ac 
first number td the fifA volume has just been pubbshvd 
The oeosaloD is signalised by the appearance of the journal 
In a tern rndta worAy of As matter it prints both cover 
and quality of the paper used belog improved The 
papers la It lodkata the manifold way in which chemical 
feSeanA U sttvsdlhg tU branchea of Wo^chemtcal stud> 
Ae first by Major SuAertaod and Captain M Cay deals 
WiA tilt mfiheoce of sates on hsnilolyeliis, wiA ^Mciat 
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tlio fortliooming GenfUn «sp«ditiott, kMy «Mmfi i 
Mk pUn of campaign He prtpoee a tiHit the DUilfl eape^ 
thm shall start from » ham <pi WaMetl Sea and advance 
straight acroM the AatarciSo oeotififlat to the Pole. Oa 
leaching the Pole the expedItIdOj Instead of tdmlAg bade 
will proceed, probah^ fottoidng Sir 8 dhadetetoa's route, 
to the coast ol Ross Sea. Meanwhile, a subeldlary eiqied! 
tion will have leaded oa the sboroi cl Roes Sea and have 
advanced Inlaod atoag Shaddeloc^s /oute about half-way 
to tha wberti, after teavihg a of provleloos. 

It will turn hack to the coast The o^n expedition, If 
all fopa well, wlU pick up the depot of provieions and 
join the eabeldlary party the coast Lieut Fllchner 
hopes to be «dde to start In October Ha has already had 
eiparianoe u an eeplorrr in Central Ada, where he a^t 
tha 1903 to 1905 In eMndng *TJbaX. He has also 

done ekploradoo work In tho Pamirs and Turkestan Dr 
Pandc presideat of the Berlin Geographical Society 
annooneed that an anonymous donor had promised 15,000! 
towards the expenses aad Ljeut Fllchner said he had 
jreedv^ oSsrs of aid amoundng to 3000I If two ships 
me chartered loooool will be required, but if one only 
Is sent out do oool. wiU suffice 

Tint fbUowfng ate among the lecture arrangements at 
the Royal Institution after Easter —Dr A Harden, three 
tocturts on the modem development of the problem of 
alcohoBc fermentation Prof P W Mott three lectures 
on the mechanism of the human voice Prof A B H 
Um tiro lectures on earth tides Prof C J Holmes 
two lectures on heredity in Tudor and Stuart portndts 
Dr Tom G Longstaff three lectures on the Himalayan 
region Mr W McChotoek, three lectum on Blackfeet 
Xikflans In North Americo i Dr W Rotenhain two lecturea 
on the ccmstlUition and Internal structure of alloys Major 
Ronald Rots, two lectures on malaria t Mr W W 
Stanner throe lectures cm bells carillons and chimes 
Dr D K Scott, three lectures on the world of pbmu 
before the appearanco of flowers Prof J A Fleming, two 
lectures on electric beating and pyroowtry (the Tindall 
lectures) The Friday evening meetings wiU be resumed 
on April d, when a discourse wlU be given by Prof P 
Lowell on the LoweU Observatory photographs of the 
planet4 Succeeding dUcourees will probably be given by 
Prof W J Pope, Mr T Thome Baker Dr Tempest 
Anderson, Sir Ahnroth £ Wright, Prof W H Bragg 
Sir David Gill Captain R F Scott the Right Hon Sir 
Ronnell Rodd, aod other gentlemen 

Tux tractor of the Meteorological Office has given nodee 
that from April 1 forecasts of die weather proepects mors 
than twenty.four hours ahead will be issued as oppmtunity 
U afforded Appticabons have bean rec^ved at the Meteor- 
ological Office from tipM to thue for forecasts of weather 
several days U advasu:e In addition to, or instead of the 
usual forwAsts which refer to the twenty four hours 
reckoned from the noon or addolght foUowlag the issue 
of toe forecasts. According to toe experience of the 
Meteorological office toe weather oonffidoni do not usuafly 
^tsUiy a forecast detaibng the changes of weatoer for oOn 
oosadve days There are a nusnker of oocasbas in the 
oouiee of toe ygar when toe dIstrlfawCion of pressure Is 
cypicat of settM weather aod glpo oocastont when tha 
oeodKtooa are chacacterlstio of oootomed unssttM wsotoar 
On theii ueoaslofa and on a few otoen whoa toe sequence 
iOf too waatoer is of a recqgidsed typs^ o sentence ^ving 
b ffsneral terms toe outlook beyond too twon^-four hours 
of ^ definite fe g fca st might be useful to toe gmral ptibSc, 
and \as it could be Juitiftsd fay toe htatement of definite 
roason^«>^ the Inference It would come within the general 
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nilM taU aown tir fhb oMh wldi nfcAMin, tt 

f«rMrt* An Indlndon of tko gnml iw uyn t , ^niMM 

t o r o oJ 4 w twm^)!< 4 Mr Imiik’' lUt In 

tbo ' Gownl lalbiiMiee *' wfaicii f nemfm tto 

toe aeverai diftricte on toe liieet Issued to 

It is expressed in smnps dr Cess tochktcal ktogUkV^ ffisdM 

iqipQcatlofl to too several districts might be fslhtopf 

by persons acqtmintod with the tarmlnology mi 

study It Is propossd, tfaers tt re whwi toe meisptolsititoj 

conditoMw permit, to supidwefit ths fdceeeste lor wSftt 

by a remark on the furtoer outkadc^ 

THb summary of the weadisr {ssuad by tot MeteOralei^ 
Office for toe week eiidlag,Mireh 3 ima thgt the e 5 |^ 
tloAs were still very mild over the entlro cmtotcy top wstofi 
of tepiperattire bel^ generally from s* to The 
varied considerably In different ^ eeuotry^ bill 

was nowhere very large, wbilsrWm waa an sacese ot 
sunshine m every part of Great Brltidm Ow ilberl^ fit 
parte of the coast the tempermture of tha aea»iM|ter wim 
warmer than during the corresponding period last year, 
toe difference amounting to betwe e n add 7* oa the ssst 
and souto^oast coasts ^ England The sunamary of toe 
weather for the winter, conmrlaed by the thirteen weeks 
ending March 5, shows that tos temperature waa geoeralhr 
lit excess of the average but not to any great ^ktenl. 
The rainfall was everywhere above toe aserage, tbs 
greatest excess being ^ inches In the oorilMmt of 
England aad 3 40 inches in toe south srest of Bni^aad. 
Tha excess was more than a Inches in every district of the 
United Kingdom except in tha nmth and east of Sootlaad 
and In the Channel Islands the laigest actual meatara- 
ment was 1649 inriiet In tha west of Sooriand,^ nod toe 
least 7x4 Inches, In the east of England* The duratom 
of bright sunshine for the winter was everywhere li\ excess 
of the average, the greatest excess being slxty-two bourt 
In toe fouto^ast of England and more than fifty hours 
in the east and north west of England and in the Midland 
counties the absolutely kmgret duration waa 036 houra, in 
the eouth-east of England, and the least 146 hours, In the 
north of Scotland 

In Man for February Mr A M Blackmmi .^tobllsbed 
some Intefsstlng notes on Egyptian antiquidet and sustems 
I Several noted tombs of Sbsyfchs, with toe ritfs performed 
[ at toem, are described, sudi os the custom of sleeping (n 
I toe Sacred precincts as was done at Grade shrinss 0# 

I Askleplus and of hangbg up baadagsa there as a toarm 
I to secure recovery from drctundslofl and other opar^oos 
I The CoptBt we are toM slay a toeep at toe tht^bold as 
tile bride enters toe house. She must take care to efissa U 
without staining her feat or elotoea In toa blooto Should 
this occur tile marriage is deemed unhxky 

In the Gypsy Lora Jomnai foe January Mr W Cfooka 
diacussae the ethnograpblcal saeutti of the article puMAed. 
In vel 11 of the journal by Mr E. O WInstodt do 

(sypey Forma and Ceromoniea.’* Aa exauitoatfon of tills 
extenetve ooHectlon of Gypsy ritee aad oeremoedes ptifiht 
bo expected to throw UgM on the s iq ipase d loffiaif ori^ 
of the Gjpolee Th« result U tiwt, axespt In wree not 
taiportaat casM, toe analogy with ImEail eastoou la net 
satisfaotorify estobllsbid It sreoifi aseM that most eg 
cutibogw of the Burepean Qyp ri es neidt from Mr MW 
oootaot vrith wss te r p psapie e, suto as toe lOhdblteinto iff 
Alin Minor and toa Balkan Fenhwulm 

Tidt higher rtsssas tn ladla, pkitleatarty Aoia who l&s* 
ifsimnated soma ol toe cuHare of the Mn 

activshr amsrting tbslr cIMmi to ^poBdcnl mid«eo^ 
tquMlty with BuropeaM* That mw caa Me n i kL eUto a 
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Utedtt Ip ea^ no i>ttl« 

*n» ixw ctaiBMng 

7S5* <>i i ^ia i « atf y > aM Jn fiowtey the 

Hitt iMMl t|b*t Bw CiASrtbw of B«rtd» hw 
ttf »i(e wt 0tm tutMittf&w for thew The 
im tww ^ »*«• the jugi 

HMto lnMI *1 pwtoe4 by Pro* Ra4h« 

■i}hilti, ibStt* rtwrirti Itlto •prong from the 
ihi^ itbciedii!*. vrf m puMni tn atatut bk« that 

iiSMinU0t Thjy tte ttatorf CMier«Uy held 

jtKfdf jTmrneeaf tht dec^F^d BudAuet communitiet 
d(t ttM deei^ <tf ttieir £dth Krere like other depreteed 
lUMMbAetfi fftrtqjetted lo adopt m e n ia l oecupetiofii !t will 
^•UMeedhf to widtdi dte reception educh their claim 
fOMlirea Mm Bahu* ol Bengal 


nT^ « 9 f ad of t&f trooeedhiga of the Waahlcigton 
flrillihij d Stfodea Ok F H Koondton eoAtributm a 
paper ^ pm9 that the KeU Creek and Ceratopt bede of 
ffodahki «Mdb Beee been ueoaSar regarded at of Upper 
Oretopeoba aga« are really the eqoWmlcaiu m tune of the 
Tertlitff F«t Utuon formatioit Evidence In favour of 
tftk view it fUted d> bo afforded by the planti inverte* 
bratea and Vertebaa t ea d ftorma^t In qucttlon and 
the author cooeli^ee by the d^te itatement that the 
ReU Greeks Somber^ tM pefatopa beda are ttratigraph c 
ally, atmcbini^fk a^ palMOCologtcally laaeparable from 
Fart Uplon bede, and therefore of koc^ age To 
tUa view T W Stantonp m Che tame iaaue reptim 
that la bta opkdoo the Ceratope beda are of Cretaceoua 
age on aeoeaat of thdlr ctratignieihlca) relationa the pro- 
r'ennced MeaoeiMe aharaeter ei tha vertiArme ifauiKi and its 
lack of Tarttait tspee, aftd the dote relatioit of Its tn 
yertabritM to tbM of the Cretaceoni The admitted 
refatioa^ of the flora to that of tha Eocene Is regarded 
as of minor importance 


Iv t and a qf die Raiearefi Bulletin of the State 
Unmrettp uf Oklahoma Mr H H Lane de e cnboe tho 
breottng and placeBtatioii of tho nUto-kaadod aitmuUUo 
and IScawuo prapeiee a reneod ciaanftcatian ol the 
Bdaatata As a nils this tptem pro duw a four young at 
« buth om lor eaefi of the four aumnui and from the 
clrmuOataaeo that u tho caaea idueb eaaio uader the 
author’s obearvatKM the young In each htter ware of the 
aama tea and wera oontalii^ In a commnn ehonomc 
•aauta it ia eenanlviid pr^nlde that thajr wart aU derived 
trao) n aisgla ftrdUacd eggi and that fte tea b deter 
■rined in the latter the pleeente b ot n daeUuete type 
Intermedtate ia term between the aoneiy and the dboMdal 
Iknd ae thb type does not preebehr to n far m to tha 
^ pl a t en b i Ben»dieee W aHe ' of SmAl, it b pcopeeed that 
h abnUd ha known aa -plneenta aon»dKacdUalb m 
dbUnem- The nuther dhrUea (hi Bdenteta hto d»e 
TwdodaMa (esMct), Boaacthra, PhoBdata, aad Tubuli 
dmhda. Wortaan b eauidered to ba JnetHbd In rypoel 
Bdh ta tta wbv of W B Sco t t ta t ragerding dw 
T tw^ododht fyt Quoieetm) ea tapteaenlad by the 
fToHi oat Hn i att^ Styhiiodeotida, In dm l^t of on. 
welaWl npnaiirid Bfintataa 


lU w a ttw jpBMbi and Dr Frank II Sarfaep lup 
*hieihB thk CBB^ptoduetton ol aabctad lowb wi 
Jbf lltv ef t a a w ei l i it the ^ueedenr - la! there n Cunv 
jR^ hd i rtt co en? " and thaiv eanekkifl n i hai 
*b iMe m «a fi 

i bid nh^ W th nnp iiin g it. owl rtrM^g^ (Band b 
VMtdbdfMt e^paiM^ wera nurfe T1 
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lillhii f u n, M y . .1 n j *i ( 

Bapemment S^ion sod the late Prof C 1C. Cowtflp ooo 
sifted bt the continued Belacflon of fluctuotlog Yarfgffofla 
«dlh ^ vww of Increasing tha fecundity Tha ttfiHpf 
desk with tha Iflhaiitenca of fabumSty Tha axpariaMAts 
ware coaductad on a large scale and yielded attresteiy 
tOCaresdng although from the poultry formarb point of 
view vary disai^mtuig results Systematic eeledfpn 
earned on for nine consecutive }aars yielded no incraoee 
in the average productioo of the flocks nor was there any 
decrease In variability as regorde egg production Egg 
producing abaty is af^arantly not Inherted on the 
oontrofy the daughters of bens which laid aoo or more 
egg$ per ^nnutt actually laid on an average a • nailer 
nunibof of eggs thei the daughters of less prolfic brds 
Iheie results seam to have on important beanng on the 
theory of natural select on 

Srwjtiora of cytology who ore interested in the dynim cal 
otpecte of thft phenomena of koryokinesis will welcome a 
paper on this subject by Frof Angel QaOardo In the 
irebte /gr SnivtckUingsmtchafuK dcr Orgttniimen (Band 
wviil Heft i) a separate copy of which has been sent 
to us by the author Prof GaDordo interprets tha division 
of the cell as a bipolar phenomenon of on electro collddol 
character He regards the cell os a complex mixture of 
positive and negative colloids of different potential of 
electrolytes and of neutral coagulated substances susceptible 
or not of Induction He considers that the chromatin 
comes a negative and the tytoplacmlc coilo ds a positive 
^orge The centroeomes are supposed to ba capable of 
ocqulrng a positive potential higher than that of the 
cytoplasm Tble potential Increases through unknown 
caitsce and deteroiijice tiia diviston of the centrosome 
The radiationa which appear around the eeporatlng 
dau^tar-centrosomes are chains of force formed by the 
oneatotioa of cytophsmic mteroeomes The trajectortes of 
tbe ceatroeomee during separation are the resultants of 
their mutual repukion and of the attraction of the nucleus 
The chromatin divides during the motapbase by repuls on 
of Its chromosomes under a high negative potent at and 
tha two groups of daughter chromosomes separate under 
the double action of theur mutual r^klon and of the 
atteaetlon of the centroeomes The two new nuclei thus 
formed attract tbe positive cytoplasip and thus determine 
dm diviston of the cell itself Th^ t per also contains a 
useful rdMfwd of the views of other wr ters such as 
Hortog and Delage on this interesting, subject 

A pftw years ago we noted with pleasure the commence 
ment of the Fte ch^ntual Journal and congratulated the 
editors^ Prof Benjamin Moore and Mr Edward Whitley 
of Liverpool on their enterpr se in starting a periodical 
In wfaldi blo-chemists could pubi sh the r researches The 
chemloiiJ aide of tuologcol inveatlgatioa is well to the fore 
at tha present time physologlsu pediolegists botanists 
and others ore devoting themselves to the unravelling of 
nature ■ eecrets by chemical methods choirs and lecture 
ships IB teia sabjem are being cstabtiebed la our univerel 
ticf and colleges the subject has a rapidly grow ng litera 
turfl of Ite own and journals dealing w th it ore published 
ID Oermany and America os well os in taverpool The 
undertaking has mat with on unqualified success end th 
first nilmbfr of die fifth volume has just been published 
Tho occasloo IS signalised by the appearance of the journal 
tn a fokm more worthy of the matter It prints both cover 
and tba^imality of the paper used being improved The 
papers ia It lodkote the manifoM way in vdiich chemical 
reieSrth la fttva^Shg all branches of blo-chemical study 
the first by Major Sutherland and Coptom M Cay deals 
With the fttfluenoe of salts on baBmolytids wth special 
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fWeretioe ta tl>e bIoo4 4««tiructloa wlilcii oonin In th« 
tropical diwue known w WnckwaUr fever Thia le 
followed by n noth op • new met^ for determining \hlb 
alkoiinlty of thf bk»od« by Bcgrcott nnd Chidiobnt 
The editor gnd hit collengiiet eontiitwta two Important 
paperi one rehtlng to the beailogi Of the ph 3 ralcal proper 
tue of oolkdde end of gda oeptfon on phyeiol^ctl pn^kmi 
and the other to ^ proportlee of a new eapoghicoeide 
obtained from Mowrah eai d e. Popere oo the action of 
ether on the drciHetion by ^ Smbley and the influence 
cf the paurreae on glycolyaie In mufcte by Df Simpaon 
bring the nunlber to a conduilon We have to congratu- 
late the editore on tkehr ettccefa In adding to Brltleh eden- 
bflc Utarature a {ouroal of nich a high etandard 

TkK tfdvantageii offered to etvdcnte of natural hletory by 
the (^wnlAg of a ** flieontaln ** laboratory at Tolland 
ColoradOt dtuated at a conelderable elevation yet Immediately 
acceeilfale by train lorme the eubject of an article con 
trlbuted by Prof F Ramaley to the Unlverilty of Colorado 
Studlee (vol vH , tfo i) Swamp meadow graw-land 
scrub pine and spruce forests are found In the Immediate 
vklnlty. while a short railway journey up or down gives 
access to Alpine conditions or vegetation of a warmer 
legion 

A lacotkD paper by htr £ P Stebbing on undescrlbed 
spedea of Indian boring beetles of economic Importance 
belonging to the family Scolytldae h publlthed as the 
second part of the toolof^cal series of Indian Forest 
Memofart. Three spedcs of Soolytus were taken on the 
deodar In this respect they agree with the \mertcin ^ypes 
which Infest oontf^ whereas the Japanese and European 
specks Including the welt-knowri Scoh^fac dettractor of 
the elm Infest dicotyledonous trees. Four species of 
Tomicus srere discovered on different conifers and a flfth 
was collected on tfie edt tree Shotfa robtuta Two species 
of PUyogenes also taken on coniferous trees, are remark 
able for thdr wide distribution 

SvsTRifATic papers are prominent In the first port of the 
twenty fourth volume of Transactions and Proceedings of 
the Botanical Society of Edinburgh A short list of sen 
weeds callecied In ^ Indian island of Dominica Is 
contributed b> Mr S Grieve and Mr A Bennett dis- 
cusses the validity of fUxihs and AM^Um calothec€t 
as British and Scottish species respectively Miss I M 
Hayward prefaces a list of Twesdslde alien plants with 
the remark that wool Is largely Imported Into the district 
this probably explains the presence of two spedes of 
Senecio, a Hellpterum ai^ AMpUx spongioid all 
Australian plants 4nd CemU forbiiiate, a common weed 
tfuoughout Cape Cbkmy» An anatomlcai description of 
thorny aerial roots of the palm Araalkorkfoa acafoafa Is 
communicated by llks B Chandler They emetge as soft 
giccn roots but op lengthaiiln| shed their root*cap, and 
eventuallv become hardened into thorny structures they 
function at any rata In the early stages as breathing 
roots. 

An elaborafo and extremely usefbf account of the Indo^ 
Makgraa wo^, with a byakowde enumeratfon of the 
bees fumlshlipg Aem, Is prewated by Dr F W Foa 
worthy m the bmaidcal aariea (voh iv, No. 4) of the 
/oaraaf e/ Sdsaaa. Hw author hu found li 
eonv^ent to tumnurise largs^ uoder types known by 
rcoogdlaed cofomon names Atti^on is a^pedally dlrectad 
to the greet Importance of the tMwth fimlshed by traea 
/A the faddlv Ulpterocarpacaw^ seme m which are hard* 
woQ^ oChelw are of soft or medhun gradca Rassalc 
opp^ to eei|aln bardwobie yk^ by species of Vatfoo 
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and Ceiyleloblum , ^^yacal’* k dhtainad iMekapf 
ShOrea and Hopes Sfofter w oo ds tiled' for pkui^^Md 
Ugfat oonslructhm work, known oa 
and *'almon/* are yielded by other apedes of 4h0rie;i 
Hopes, and Anlaoptera. The famitf of Li^uni&ia^ii' 1^ 
supplies many valuable trees to inefltfoA Only gm gMenr 
Albissla, Intsla, and Pterocarpus Defalk a|fa fonlfidMd 
of Philippine etmy trees and substitutes for tNgte standard 
timbers and a number df ilhutfitionS taken frbm trans 
versa sections of the woods are provided. 

Paor O MaacALU, of ^ Unlvanlty of Ma|>loi» has 
recently pubHshed a valuable report on tha Messina earth 
quake (dfti del Jt Uu d’/acorraggiamcnla dt Na^og, yoh 
vll 1909) In which special attention Is paid to 1^ fdicno* 
mena exlublted in tbs aouth of Calabria. Although there 
were no immediate precuraors of the great shock, at kaft 
SIX slight tremors were felt during tha previous month at 
llcssina, Reggio and other places vritidn the melt^ 
seismal ateo The earthquake Itself consisted of two 
shocks or of two distinct phases, separated by a brief 
Interval the first part being the longer and the second 
the more violent the whole shock lasting about forty 
seconds On the map of the central area four Isoaelsmal 
lines are drawn, the Innermost being nearly elliptical, 
about 18^0 km long from north lofoooth, and about 
10 km wide, and agreeing closely with the curve laid 
down oy Prof Omon as bounding the strongly shaken 
area The epicentre waa evidently submarine and its 
position cannot therefore be exactly determined. Prof 
Mercalll who has made a special study of the Calabrian 
earthquakes, states that two of the after-ebocka of the 
great eartiiqMakB of ifS\ originated In the same centre 
as the Messina earthquake as well as four other shodcs 
In the years 1509 1599 1780 and iSyd* 

The current number of Science Pregreei contains the 
first part of a paper on recent hydrobiological Investtga* 
tions by Mr James Johnstone of the I Iveipocd Unlvenitv 
Fisheries Laboratory Ihe paper deals with the results 
of the international explorations of the seas of north- 
western Europe more particularly with those set 
forth In the papers of Nansen and Helland-Mansen 
and examines the relation between the ** Gull Stream 
(by which, it appears from the paper, Is meant the 
Norwegian brandi of the “ Gulf Stream drift ”) and 
eUmate and crops In northern Europe Tha series of 
turves worked out by Nansen and Kelland Hansen show* 
Ing the remarkable parallelism between air temperature and 
sea temperature, gmwth of fir trees, and yield of various 
harvests In Norway Is lUustrated In the abfonee of 
further Investigation In lower latitudes In the open Atlanttt 
U 1$ stlU quite uncertain how far the sea temperature la 
determined \aj the varying proportions hi wMch tha north* 
vmrd moving water is derived from tha equatorial currents, 
end the relatlona of cause and effect are stU! so bbecura 
that It seams prenuiture to conclude that H Is Ineritabki 
that the yield of the land-crops depends on the teo^ora 
tore of the sea.’* 

A aoHXWRAT qovel treatment of the hydrodynamlcfil 
oquadons representing the general drculatfoa of tim xhM 
qphere is given by Mr P R. Shaipe In the 
/owraal a/ AfoAemahcf, xxxli , r Besides MHtIng oMvfl, 
in polar cocNrdinatee, the equadoiw of flow of matter dhd 
momentum fbr a viscous the author takes In pfaot 
of the ordlnaiy adiabatic assunqfflon, an equftkm npema^ 
ing the flow of encfgy which latter Is equlf^t to tM 
energy equation of the kinetic theory Making use of ^ 
fact that the height of the Mfnmffyen If A emgtt firaettan 
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^ ntdliu^ ftii «ppnudmate ^ptution U obtained 

ho^ the Ibret piece netflectin|{, end In the aecond place 
teldpg eooount of» the earth'e rotation The author 
eytftWabet an agrewkem «t leut of e <iuaUtatlve character 
between Hie. mtulte of Me theory and obaer ved foct^ 

Ttte gteelri^ft for F'ebfuary it coataloa a deecrlption 
by Hr P.. A« Mosiay^ of a new arc-lamp known ae the 
nm^Dreger eridch almoat eliapenses with mechoniem 
and eeemt Incapable of getting out of order The two 
oeurbon* are placed horixontally the positive a few mllH 
qnetrea above the negative and the arc forms and remains 
at the ends To compensate for the want of svmnetry 
of the light a second pair of carbons is provided which 
point In the opposite direction to the first Another new 
piece of apparatus of interest to illuminating engineers Is 
the Lowden rotary mercur> pump described In the EUc 
fncol Engmttr of the tame date The pump Is not unlike 
the Gaeda In general principle and is much quicker In 
itotlon than the pumps now used in evacuating incandescent 
lamps down to pressures at which blackening of the bulb 
Is Inappreciable 

Fiva years ago the geophysics laboratory of the Carnegie 
Institution of Wa^lngton commenced the task of le- 
determinlng on the constant voiume nitrogen scale of 
temperature the melting points of the metals from nnc 
to palladium The work has now been completed and the 
results are given by Messrs Day and Sosman In the 
February number of the Am^rtcan Journal of Science \ 
platinum rhodium thermometer bulb has been substituted 
for the one of platinum iridium used m the earlier measure 
meats and tho bulb has been surrounded by an atmosphere 
of nitrogen at about the same pressure as that in the 
bulb to prevent diffusion of the gas through the waits of 
the bulb Greater uniformity of temperature throughout 
the furnace in the neighborhood of the bulb has been 
secured as the authors consider that this is the chief 
outstanding error In the use of the thermometer By 
means of thermo-couple of platinum platinum H'hodium 
s andafdlsed by comparison with the nitrogen thermometer 
thev find the following values of the mehlng points, which 
may be compared adth those of Mcssis 'Walder and 
largess, of the Bureau of Standards given in these 
columns on Vebruary 17 —cadmium, 3 joki® xlnc 418*3" 
antimony aluminium 658*0® silver 960-0® gold 

io6a 4® , copper 108a 6® , nickel) 145a 3® , cobalt 1489 8® 
palladium 1549 »® 

Thb first Instalment Of an article on the stability of 
flying machines by Prof Herbert Chatley appears In 
^ngfacertfig for March 4. The author proceeds to Inquire 
under what conditions such machines may be automatic 
aU\ stable up to the present only two types possessing 
this quality seem to have been discovered vU the auto- 
matic single-surface glider and the balanced glider The 
first rehes for its longitudinal stability on the variation of 
the centre of pressure with the angles of attack the second 
relies on the variation in altitude of a balancer or tail 
surface* In each case a torque should come Into exist 
ence which will bring the glider back to its original posi 
don The author works out both cases mathematicallyr 
and points out for the first case that It is not only ^(g) 
the distance of the centre of gravity idiead of the centre 
of area of the plana expressed as a funolDn of the angle 
of attack fit which decides the stabiffty but the rate of 
chan^ of t^ torque M produced by a small akerarion in 
B owing to a change In the vekxdty There eeems no 
doubt that sorfages which are concave on the under side 
at* aot stable without some balancing device The ques- 
tion of oscSlaBons U also discussed ifl this article. 
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Bututna No 34 issued by the Engineering Experiment 
Station of the University of tlUnols rontalns an account 
of tests on a water tube boiler having two Qrpes of tile- 
roof furnaces The tesU were conducted by Mr J M 
Snodgrass and in the first four the tubes of the lower row 
were completely surrounded by the tiles which formed the 
roof of the furnace m the other four tests the under sides 
of the tubes were exposed to the action of the furnace 
gases the roof tiles resting on the tops of the tubes The 
last four tests show a slightly hl^er efficiency more 
uniform fire control and a lower temperature In the 
furnace combustion chamber and stark as compared with 
the first four t<»stB Ihe covered tubes were shown to be 
superior In the matter of smoke lesvness About 5 per 
cent more water per pound of coal was evaporated with 
Che exposed tubes and the temperatures In the furnace 
and combustion chamber were found to be from aoo® to 
400® F less with these tubes than with those wholly 
covered Copies of ihe bulletin may be had gratis from 
W F M Goss University of Illinois Urbana llllnolt 

Mssaat Macmillan and Co I td have published the 
flrsf port of a * Key to Hall and Stevens s School Arith 
metic prepared by Mr L \V Grenville The price of 
this part Is 4s fid 

Till AmafCttr Photographer of March 8 Is a special 
itsuei containing a number of fine reproductions of 
photographs printed in ta*o colours on art paper as well 
as valuable notes on scientific and artistic aspects of photo- 
graphy The price of this issue Is only twopence notwith- 
standing these special characteristics 

A pcmijui edition of the Naturalist on the River 
Amaxons * by the late Henry Walter BateSi F R S has 
been publish^ by Mr John Murray at the price of u 
net We welcome the publication In cheap form of 
standard books of travel of this kind os being likely to 
Interest the general reader in the work of scientific 
naturalists ond explorers 


OUR ASTRONOMICAL COLUMN 

Briluant FiRSBAir or Ferruary ay— Mr W F 
Denning writes — “ On February ay at 0 55 a magnlfi 
cent meteor was observed at various places It fell sk»wlv 
and illuminated objects around Uke the bright ball of 1 
Roman candle The meteor is remarkable in two respects 
namely for its unusual proximity to the earth at the end 
of its career and for the intense green colour exhibited 
by Its nucleus as it sailed down the sky Several in- 
dependent observers say the object apparently reached the 
horicon or got within a® or 3 of It before it became 
extinct Its height was certainly not more than twelve 
milM at the end of its luminous career which occurred 
over a point about twenty miles west of the Ulai^ of 
Anglesey Poatibly Indeed tho meteor may have fallen 
in the Irish Channel but evidence must be awaited from 
places nearer the scene of the event than any we now 

*^^^**^e radiant point seems to have been in the N region 
of Cancer and this is a place from which several large 
fireballs have been directed in past years at the end of 
February and early In March 

* There Is good reason to suppose that the meteor 
penetratH our air strata so far as to arrive In a compact 
form and ttill luminous to within seven or eight miles of 
the earth s surface but more exact observations ran hIoop 
enable trustwon^y figures to be deduced ” 

Court iqioa —Further fight Is thrown on the time ^d 
circumstances of the discovery 0/ f®P***„*9*o“ 

Innes In a communication ptwlished In No 4389 of the 
AtfroHomtsehe Nachrichicn, ^ 338 
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The eorHeat date on wlddl th# ootet to have 

hcen Ken in South Alrk& whi jamiaty ft, wImh, ah 
t4h ssm^ (GmT) tom wortam at the TraiMrvMl 
Piemler Diwrtond Him saw ^ Thar -dKorlbed it #i an 
ordifwrr atar a^ a tail |o in apthtfontiy « httto to the 
tight of the jnim wfMce tb» m Haot* Appafontiy Mr' 
lanes waa aa unlpvtiKBato ae aovna Lki^ aatro- 

nonim fer« haviiig mada % teriei of Obaerratlona on the 
mombig of Jamiait i7» ^ nod hla cMlaaguee wore pre« 
rented, by ovaroaat tfklca, Irbm toeing the comet again 

A ttUflibar of ofaaerradona now rooorM in the aOmo 
foumal aAl lit the CowpKa rmiimi ehow chat the comet $ 
p ngnth Ki dacr aOa ed rapidly after January 30 and 
thin pPebahhr accouota for Dia oiaappointment of a targe 
nuodber of people in not aesing it after reading the accounts 
of fCa axCkimliaary biiUlaiicy and beauty M Coggia 
found that on February ft It waa but a bright nebuloaity 
about equally vieible wldi a etar of magnitude 84 on 
February 4 It waa at faint ae magnitude 76, and only 
efao*ed faint trace* of a tail near the nucleua, 

Hituet a CoidtT <^An Intereedng ^uler oddren 
tfeflvered before the Jeraey $oci6t> In ^ndon 1 ^ Mr 
W B Brodrkk in OeceralMr (1009) I* now published in 
SeUnct PntgrM (No 15, p 49a; The address contains 
« dieeuarion of the hietorical eventi which have coin<llded 
frith the comet'a knoim apparitions^ etpedally that of 
fod(S, and aoma lotereatlng quotations from early writers 
are given 

It ir Aow Improbable that the comet wilt be seen again 
untii ^ third week In April when until its transit on 
May 18, it wlQ Hk ritoitly before the sun abnost due 
east 

Tm Stm-apora or StrancBtR 95 1909— An interesting 
deeeriptlon of the sun-spots of Septemf>K nf illustrated by 
photoAwpfas taken with the Rumf<Mnd specmiheUograph at 
die Verim Obaervatory, Is givmi by Dr Slocum In No i 
‘VoL xxal of the Aiiropbviiral Jourwd (fanuarv % 26) 
The history of the spot shown to be connected with the 
magnetic atorm of September *5 la given from Its appear 
anoe on Seotember 1 to November 19 when It waa last 
seen, and the Yerices observations confirm thoK made at 
South Kensington in showing that Hte spot was espedatty 
active at the time of the magnetic storm On September 24 
rite higbdevsl cakfum fioccvll showed a solral form ovnr 
the fpK but on September as this had disappeared, and 
was replaced by a number of bridges crosring the soot 
-On Ssotember sy the arrangement of theK bridges had 
•changed oompInCely and there was again a trace of the 
spiral etmetura. A prominence plate taken on Sep- 
tember 30 at 3h 48m O M T showed that the sp^ 
area wu still active for there were several prominences 
at the refgoA of the limb where the soot had disappeared 
a second plate taken at 4h atm r M T riiowed that 
in the interval a violent entoHon had occurred, and In 
place of a small simrie prmnlnence there was a brilHarit 
one extending some or fi* along the Ihnb and rising In 
several archee to a height of 3t 000 km 

DiSfLACBUENT ojt ^>ita AT Tm Suit'a Lno —In publish 
Ing his Importam rsnitta on the Spectroscopic determina- 
tion of the sunV period of rotation Dr Hahn in xqoyt 
directed attention to eevefal taaea where there were smali 


dlsplaoements, of eertaip BslK, Independent of thoM due 
to rdtatiofi Since then ike tMtter 1m been under InvestI 
gogon At Mount Wllsoft, Mr W S Adame now 
publishes and dSsejUstas at kmgth the results obtainad. 
Toe many pointg of ItWertet are ndsad In hie paper to be 
dtecuased adeqaatehr hsre, but one ar two of the dikf 
once be biWy referrM to, 

Aggrsat deal of the wpric hgs baen carried out with riie 
3o4oft ap ectrogr a ph used In oonnectlon with tha tcrirar 
te^eaoQpe, thus ppovldlng photogr a p fa e of targe dteoerAoii. 

Savaa claeiK ,of gnae wervetteM for apedal diectnelofl, 
a» that anv diiwential Hfboti might he the better fnveeti 
gAA and aiMether 470 inea warn dealt withi the 
InteMries at ^Imb and c airt ta, the displacement, mtd 
vfriot^ ramarice •re tabotetad 6 r each tine Two vahiee 
tor »e displaoement are g|lvan one the o b eervad vahia, 
the Dtfier the vahie il^lfied after apptylAg to tUe a corrae* 
tto%,jo(owA indfcated by tha cyan ef tn bande ae being 

NO 9 !Q 6 > VOL 83 ] 


ppcAabty doe to motion In the Una 6ti 
MWTeeCton currenta in the valuee tor the 

Thaee reeutts Acm that the fince bf titaotoww aOopdWgto 
and ecandium are lew dfeplaced tlutir thooe « KM 
plefcri, and t^ is co n sidered to be an Indto a n o # tS 8 oK 
cauK pro^bidag the retorive ** ablft* * la otoet Amm dp 
the lower tovm Lines moat strengthened at the Btob 
generally show the emaller dieplaoements, and tha eaodaM* 
non offered Is that the intenmflcattoti Is a 
effect the Mtfier level tioK bring cookor 
fUf^lacement te thue In accordance with the 
conriusiOA 

The enhanced fines are well marked In the reduhs, And 
generally riK>w a much greater dieplacement than the aro 
unet. This is espoctolly prominent in the case of ttoet 
extremely weak m, or absent from the arc epecWunij ae 
shown by the sp^al study of eighteen Uoee given to 
Lockyer s lls^ of the enhanced fiiwt of iron , the Uoa af 
^ 4m 84^ givee a largi^r d^lacement (4*00x3 A) than 
any other une on the more refrangible ride of X 5300 
The suggested explanation of this peculiarity of enhanced 
lines Is that in the solar spectrum they are due ahooet 
rxctoaivcly to the granulationa *' on the dhc« If, as ha* 
been suggested these granulations signify masse* of 
ascending, heated vapours the measures aC tiu centre 
would be affected by the resulting differential motion in 
the Una of sight and *0 increased di^acements would 
result on upward motion of 0 la knu per sec. In the 
granuistiona would account for the result* found 

Finally the results indicate that the relative displace* 
ments are cavsed by pressure although this is a Msral 
result to which there are exception^ which furthet^ Invest! 
gatioBs may adequatelv explaui The action of magnetic 
fielda of anomalous dispersion and various other causes 
are referred to but more evidence Is neceesary era thrir 
definite relation can be Inferred 

Tkb ** Akuaxio *' OP THs Madsio OMXRVAToav, 1910 
From the Madrid Observatory we have received a copy ol 
their * Anuarto ’ for xpio, a uMful volume containing the 
usual astronomical table* and come interesting articles on 
astronomical subjects There 1 * also a fintmi of toe 
solar observations mads at the observatory during 1008 
containing a complete daily and summansed record of 
tha pronunsnee observations, and a similar r^sumd of tha 
mKeorologlral ritservation* 


THE OJ?GAN/SAT/ON OF INDUSTRIAL 
RESEARCH 

AN address delivered by Mr W R Whitney at the 
^ twentieth anniversary of Clark UnlversItTi and re- 
printed from the Journal of the American Chemical Sodety 
to two recent numbers of the Ch€mtc9l Nvaw contain* 
many suggKtIve and valuahla passages, exnr eess d with 
chanurtenstic forcefulneM As ihe author is mpMstf at the 
head of a staff of mghty lavestlgaton, he is well quatifled 
to speak on the * Organisation of Industrial Reeear riu ” Ih 
his view the fundamental problem la to secure ttM Utoo 
are endowed with the eesenthd qualities of op timlK to 
activity and knowle^ the former be regards as of 
supreme ioiportaiice to view of the fact that general tows 
luualfy iikUmte tha liupoeribiiify of a pro otK rather than 
the Spwdflc condltioBS under wbtoh sucocm may be achieved. 
Fortunately toie quality can be imparted as hu been 
proved agirin and agdin, by the estabU sh m e n t of ** echook 
of research many of whirit have become worid-wUa to 
their operation^ fdrtmiatc^ atoo, it Is possible by tgitabla 
oMniaBtion to ufeUtoe toe litodiuns of thoM who arb Opt so 
eodawed to promote tha acbieveffient of the Ideals coch 
osivsd by toa few who are; and to such an orgutisation 
it is ur^ that the output ihould be not metofy p ropor 
ttonal to the imntoer eo^toy^ ^ Itiffbax 
axponential htnetom. lo such a omgptex acheato ft la 
thoujrto to he poastole towgri aach investigator by 
Tqya% or by any such toreet ps^rmsilt for Itia soiilceK 1 ft 
malting disemnm of definite cominerdal on OfW 

hand becauK his suoessa is onfy In fMut do# to Itis own 
effortsi, and on toe other Haad boQin»e each toeveetigator 
must be freely available tor on of Wage to 

which eBocest of toft ktod to not fliHy m gtaa. 
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toai«eKl«r 4 «H 9 iwMr ill* witbof Wdf 
^«#iMMM«d «liarM|«r 9«*«iit; 1« nat Hn omWw 
mkL ^ i wr lmw i t •» to iwmto 
j Mm mmm'im. c«te of ito")' lOAMtrial 
». J»MNp«nI mat not * cw nm ity I 

iM«d% imto l9 itoer 

WlBil W ta«M, fomlton^ *1^ to ri>* .«yupmeo* of 
Mil fni!t>h^»1 tebora^ >»ltora 1M mote vmM toelt #«nt 
oiMi iMuloBd tto *5 'rtw to which 

iVOttt4'h£iniM^ tw 1^ ^ >«a food tooj bm tong Wh 
liMto 9«h timer we here ^ihMdoocd. th# 

AlSitiUrtw «f littmlWrttt. mm new appcmta*-« vacuum 
s of iMUl roUsi CMnte iptctiU gnlvaiMmctvr 
IT r hydraulic fkreM a pow^ hammer a 

ko Cfever alter It became a part of the 

hai it weme^ pomible to proceed wHbout it In 

am^ Caae of the etoctnc vacuum fumaoe for example 
our toho Mo ry hat made almott continoal uae of from tiiree 
to ei|te tor ttto part five yeait Ihe laboratory piped 
aemal yeare ajp with Mton vacuum and wUb etoctroll^c 
hydmeii bttB^ tteara air water and gaa rtiH probably 
ri t v er Qperata without them 

*€Mlar conMerationa apply to a library A bbmry con 
teuiiiig ten of the leading reaearch joumato of the world 
may bo tatd to have in each volume about looooo brain 
poyer hcnira and it would be fotty not to utrilte a charged 
rtorage battery of thif immenM capacity when it can eo 
muw iK lAvtalJcd 



SOJdlf RECBNT APPUCATION3 OF OZONE 

oxone hai now been definitely known for 
nearly Mveoty yeart ite commercial production and 
exploitation ik one w the many bye-oroducta that have 
reeulted from the modem devetopment of electrical engineer 
The Oxonair * Company of pb Victona btroet 
wevtm nater hat taken advantage of theae developmentt 
to produce a aenea of compact and (In many caaea) port 
^ble oxoniaert which can be connected directh to the 
ordinary lighting orcuita and aet in openitfoa by meana 
of a couple of tumbler twitches one controlling a fan or 
blower and the other m cml rtr tranaformer tor energlauig 
die ahtmimum gauxe In contact wilh whidi the oxone la 
produced The aimpllclty of dieae arrangementa should 
prove an importaot factor in aecunng the general utiUaa 
tion of oxoae In all dmse caaes in wbidi Its usefuloeks 
hae been oondusmly demonstrated 
Moat of the new dengpa are intended for the purtfica 
tion of air and in die case of large buUdinga their utility 
and efficiency can scarcrtjr be doubted In a tmall room 
or to ctosa ppoxinu^ to a generator the pretence of an 
exoeae of oxone ml|ht well Ss disagreeable aa thort who 
have worked with It have good reason to know but In 
^ orovMled hall the atmoe^m of a public oeaeting would 
to gam enormously tor tbo frcanenlng and punfylng 
cdects of one or two weilpncad oxontoerai In oases such 
as dm above it is diinciilb and in many buUdingi 
impossible during the wtoter to Introduce emaigh air from 
outside to prevent the atmonbere from becoming “ stuffy, 
but the most dangerous and unpleasant effects might well 
be got nd of tv means of oaane 
^ gweraf idea Baa been woHted out Into a definite 
airt lywel sc h e m e of ventiilatSoa which to acquiring oon 
tideraW pofwtonty in Russto. where wanntli and fresh 
MS hM MoaUf prsaented tflemialvas as attematives 
wraer rtum aampatibto qualities,, ajOd' in tlm tropica 
^ kmaohicttoa of large vohimea of air from the 
rttisMs to suflhdenc to dt rtcoy whattover veomanta of cool 
Mi m qjr be rsertned tbe usa of veraadahs and otter 
^ of the Bin In each of 
ijafftalng droumitaocet tiie nMhod twed to 
Jfc^dr^air dm room purHy tt hg sersemng, 
WWfc agd ontetnag cool or warm ae tte cate may 
5 ? fr to the foom with a siifftoleot admixture 

JJWtiWa ear fo keep tiie proportion of eaihon dUndde 
wTOh reasonable Smite Is this way a geest ecooeo^ of 
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hestiiig or cooling » achieved whiks tte wheitoou^..^ 

ol the atmambm U fully maintained 
The atenBaatieo of air fay meana of oasne hao toond a 


wtoespiwad aiqilleation ui brewiag whem it reg i bes s wiCb 
great gdvaatiigs the cumbrous and only partial effteffre 

mtem of aipfitbration that have been empkowl to pro t ect 

tna wprt during termentatton cooling refhgarating, on# 
b o t tUn g It la rtso of aemce to protecting the yeaec frcaa 
oontaimnation whilst it la be ng drained oa from the wa rt 

An appheatioa of oxone of a more familiar type to in 
the bteeffli ng of palni<-Q 1 Ibr soap-making iOis has 
usually bees efiectea by means of bidircmate and murtotlc 
acid at a coat which miqr amount to as much as 'lok per 
too The bliaohing of the oU by oaooe a very effective 
even in the ease of specially bad tamptoi ant costa little 
more than a tenth of this sum m addition the dark 
sa dtofien t that is thrown out duruig purification la much 
kmaller In buDc and the waste ol oil Is tberefbre greatly 
iwdused 

It IS olaimed that the oxon sed air produced bv the new 
tvpee of ADparaAis s entirely free from oaktes of nitrogen 
Ik poutt of considerablo importance m many of its uun 
msfcial appbcmtions 


AMERICAN ECONOMIC ENTOMOLOCl 

A CCO&DINO to the twenty fifth rwort of the State 
Entomologist on the noxious and beneficial insecte 
of Illinois, the scope of the work of the Entomological 
Departwtent of that State has been very largely increatrd 
aa the nsUlt of tpoc ol legislative enactments and the 
pres e n t report to tfw first to be drawn up under the new 
oondtuons Its contents cons st of three articles one on 
experiments to cheek the oom root aphis a second on tha 
habits of tils com field ant (Lasiuf mgrr ommeamif) and 
a third Oft tho liiseets Infesting clover and alfalfa Since 
all three have been already IsbuinI as BuUetins of the Agn 
oultural ffxporlment Station of lUmois Univwrsity mey 
need not bo torther noticed 

The mites of the group OHbato dea term the sub]ect of 
an article m vol vi of the Bulletin of tho Illinois State 
Laboratory of Natural Hirtmy These m tes which are not 
mud( larger than the head of an average pm are chartc 
terised te their hard chitinous integument on account of 
wMoh tW are oommonty spoken of as beetto-mites 
although my are not to be confounded with the tmtes 
totoidng captOpbagous beetlee They ore generally found 
under daea3mig timber beneotti bark under stones m 
mots or ^was or on the twigs of trees and do not 
appear to toflirt aiw apMol dam&Sfr on crops In the 
pr es en t article Mr H E Ewing dspenbas a nuober of 
new specias 

In article a of vol v!i of the same p bhcaton Mr 
J D Hood gives descriptions of new g#»n c tnd spec fc 
types of thripe of the group Thysanoptera fro lUtnoto 

Army worms end cuNworms infest ng sugar-cane n the 
Hawaiian Islands form tho subject of Bulkdn Vo 7 of 
the Entomologcal Dlvsion of the Expenment Station of 
the Hawaitafi Sugar planters Assoc nt on pubUshed at 
Honolulu Of the various species of army worms the 
wideiv spread Ctrphti umpuncta s abundant In ^ Islands 
1 ut the larvw do not wem to assemble n the hordes which 
have given rise to tho name of the group They inflict 
however conidderable damage on young tugar-canc 
akfaougb tortonatelv their s an int graf between the 
disappearance of one brood and the developraent of a 
second which affords time for the ptonta to recuperate 
The numbers of the grau army worm— Che caterpillars of 
the moth SpedopUra maurHa a roedet Indigenous to 
Mxuntiut wtetern Afnca and the Oriental and Austral 
apian regions — have been kept to check to Hawa 1 where 
fa me r l y did much domagt by the introduction of 
myna birds from India 

Since weevils are a group with which the econom c 
entomokgist has rtiiny deal ngs reference mav be made 
teo to a pwer on North American Cnrcuflonidm by Mr 
W D Pnee mbOthr I N* 170S of th* Prowed o«a of 
th* U 5 liitloiial Miwcum A rumbar of new »pec v* w* 
•nd da wnht d 
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COLOURS OF SEA AHD SKY^ 

A RbCrNT vo>«g9 rdund Africa rocalled my attentiofi 
“ to intoreiHng jHroblemt coofiaeted with tiia colour 
the sea They are not always aasy of Mhitioa In cons»* 
qutnce of the drcumstatlce that there are several posslbte 
sourres of colour the action of whkb would he much in 
the same dtrectlon We caust bear in mind that the 
dbsorptiDo or proper, colour ct watUr cannot manUest 
Itself unless the b^t t ra WfriO a sulRcient thickness before 
reaching the eye In the oCean the depth is of course^ 
adequate to develop the cokmr, but If &e water is clear 
there is often nothing to send the light back to the 
olnerver In these circumitanoes the Pro^ colour cannot 
be seen The much admired dark blue of the deep sea 
has nothing to do with the colour of water but is simply 
the blue of the sky seen by reflection When the heavens 
dlte overcast the watn* looks grCy and leaden and even 
when the clouding is partial tne sea impears grey under 
the clouds, thou^ elsewhere it may sn^ colour It in 
remarkable that a fact so easy of observation in unknown 
to many even of those who have written from a scicntifac 
tloint of view One circumstance which may raise doubts 
IS that the blue of the deep sea often looks purer and 
fuller chan ^at of the sky 1 think the oxpuuiation is 
that we are apt to moke companson with that part of the 
sky which lies near the homon whereas the beiit blue 
comes from near the semth In fact when the water u 
smooth and the angle of observation such as to reflect the 
low iky die appairent blue of the water is much 
detenorsted In mese clrculnstancr^ a rppling due t> 
wind greatly enhances the colour b) reflecting light from 
higher up Seen from the deck of a steamer those parts 
of the waves which slope towards the observer show the 
best colour for a like reason 

The real colour of ocean water may often be seen when 
there are breakers Light perhaps directly from the sun 
may then tiiaverse the crest of the waves and afterwards 
reach the observer In my expenence such light shows 
decidedly green Again over the screw of the ship a good 
deal of air is entangled and carried down thus providing 
the necessary reflection from under the surface Here also 
the colour is green 

The only places where I have seen the sea look blue 
in a manner not explicable by reflection of the sky were 
Aden and Sues Although the sky a as not absolutely 
overcast it seemed that part at any rate of the copious 
if not very deep blue was to be attnbukd to the water 
This requires not only thit the proper colour of the water 
Should here be bhic but also the presence of suspended 
matter capable of returning the bght unless indeed the 
sea bottom itself could serve the purpose 

The famous grotto at Capri gives an unusually good 
opportunity of imng tha true colour of the water Doubt 
le^s a great part of the effect is due to the eye bting 
<ihielded from external glare and so better copable ot 
appreaating the comparativsiy feeble 1 i;ht which has 
traversed oortsiderable thicknesses of water The question 
was succeesfuUy dimssed many years ago by Mellom 
who retnarits that the bea^ of the colour vanes a good 
deal with the weather Tnp light which can penctr'ito 
tomes from the skv and not directly from the sun When 
the day is clear the blueness of too sky cooperates with 
the bluenedi of the witter 

1 hat light reflected from the surface of a liquid does , 
not exhibit the absorptiofi colour is exemphfied by brown 
peaty water jsuch as is often met with m Scotland The 
sky seen by reflection it as blue as If the water were pure 
but an attelM to Hlustrate this fact br experunent upon 
quite a small scale was not at first successful A large 
white photographic dish containing dark brown oxidised 
* pwro was exposed upon tha lawn dunng a hnc day 
AHhoiq^ the reflected light otct^^nly came m>m the clear 
sky the colour did not amsar pronounced partly m con 
scu^nce of the glats of the sdnshine from the edges of 
the 4iA tbe tubsgtntton of a dudi ot effected an 
Improvement but It was only when the eye was ^ected 

exMrteous tight by the bands or more perfectlv by 
tiiq interposltioii <4 a pasteboard tubs held close up, Uiat 
of tha Mepted light nianifestod Its proper punty 

.s.b, j 
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It would «eem iW the («pIaiwtioii !■ ta (te IRNSftt S 
diffusion of light within the lens of the qwr In winisi|Mk>ce 
of which, aipociatlv in elderly persons the whole Bodia 
liable to be suffusea with any strong light flndtng a cpss r 
As regardi the proper colour of pure water, an oudy 
opmioo la diat of Davy who In me Sidnipina,^’ ]frd« 
nounces in favour of blue, basing bis oonolwdoQ updo 
observations of snow and glacier streams Tha latterir 
indeed are often turbid but deposit the gronrt<Mip rock 
which they cemtain when opportumty offers, as th ^ Lsks 
of Geneva A like conclusion was later pot forw a Pd by 
Bunsen on the basis of laboratory observatfoos Thk moat 
elaborate experiments are those of Spring, who, to a isnea 
I of pstoers published during many yean discusses Ihe 
questions involvsd He tried oohuans of groat 
length— up to a6 metres but even when die dlstanoe 
traversed was only 4 or 5 metros, he finds die colour a 
fine blue on^ to be compared with die purest sky<htua 
as seen from a great elevation , but when the tubes oontaiA 
ordinary water even ordinary distilled water the oolour 
is green or yellow green and not blue 
Ihe conversion of the ortglnsi Uus into green is ^ 
course explicable if there be the slightest cootaahlftation 
With colouring matter of a yelI6w charaoter— « 9 strongly 
abwbent of blue light Spring shows that this is m 
effect of minute traces— down to one ten'miUiondt part— 
of iron in the feme State or of humus The greenness 
of many natural waters is thus easily understood Another 
question examined by Spnng u not without bearing upon 
our present subject vix the presence of suspended matter 
1 <un the better able to appreciate the woric of Spring 
that many years ago 1 tried a variety of methods including 
distillation in vacuo in order to oMain water in the con 
dition which Tyndiil described as optically empty but 
1 met With nO success Spring has shown that the desired 
result may be obtained by the formation within the body 
of the liquid of a gelatinous precipitate of alumina or 
oaide of iron by which the fine particles of suspended 
matter are ultimately carried down 
Perhiqis the most telling observations upon the colour of 
water arc those of Count Aufsess who measured the actual 
transmission of light belonfi,ing to various parts of the 
spectrum The principal absorption Is in the red and 
yellow In the case of the purest water there was practic 
ally no absorptto 1 above the line F and a high d^ee of 
transparency In this region whs attained even by some 
natural waters That these waters should show blue, when 
%n tuffletont thickness is a necessary consequence 
In my own experiments mode befire I was Hcquainted 
with the work of Aufsess the hght traversed two glass 
tubes of an aggregate length of about 4 metres (la Met) 
On occasion the light was reflected back so as to traverse 
this length twice over 1 must confess that 1 have never 
seen a olue Hnswenng to Wing s description when the 
original light was white For final tests I was always 
careful to employ the light of a completely overcast day 
which was reflected into the tubes by a small mirror 
The colour after transmission showed Itself very sensitive 
to the character of the original source Ihe jikst clear 
sky of an bnglsh winters day gave a greatly enhaoced 
blue while on the other hand isolated clouds are usually 
>elk)W»h and influence the result in the opposite thmtion 
I should myscH desenbe the best colour ot the transmitted 
light on stondard da>s as a greenish blue but there is 
some variation in the use of words, and perhaps in 
Vision Some of my friends, but nob the majmty, spoke 
of blue simply buf all were agreed that the blueness of a 
good sky was not approached TIte waters tried have been 
very various Sea watw from outside the grotto of Capn 
from Sues nnd from near the Seven Btooet Ughtehipt off 
the Cornish coast I owe to the kibdness of friends Of 
these the two former showed a greenlsh 4 >lue the latter 
a full, or perhaps rather veilow green and tiiese colours 
were not appreciabty modtned after the water had stood 
in the tubes for weeks It is Immortant to remeoitter that 
the hue may to some extent Upend upon thickness It 
is qdite probable that in a greatly mcreased thickness die 
Ca^ and Suez waters votttd assume a more decided blue 
colour , but 1 do not think the Seven Stones water ooutd 
so behave the colour witii xs feet, teeming to involve tite 
absorption of blue light 
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iWfbor ofMmHoaii <m grtwttr d«p^ of KUMwater 
ftokid te diviFafikt A naval ton intoroia tab that off the 
PMC of jGiaftca a plate lying In 0 laj^bom* of water looked 
MMlr blue, aftbougb liie waa a dirty grey^ 1 have 
whether thie wouM he geoeraDy &• com In the 
the gretfl due to modierate thkkiteim 
nipt M too decided* 

Of jdaturat freA watera that I have tried, none wae 
better than thi^ from a nring in my own garden This 
water !• har4 hut brljmt aiyl clear and it ibowe a 
greeiU^*hlue^ barely divtlnguiehahle from diat of tiie Capri 
m>d Sun water iMetUUtTon doee not in^urove the bme 
Neithw did other treatnMtnte do any vood, «uch, for 
M partial precipitation of the Unie with alkali, 
or fliMage of ocone wim the idea of oaddiiing humus 
WhS^ to try water of high thamlcal ourlty, I Atained-^ 
through the kind offices of Sir } Dewar— water twice 
dirtied from alkaline permanganate, and condensed in 
totaet with silver, but the colour was no bluer In ^ 
light ^ this evidence I can hardly avoid the conclusion 
tMt the bhieness of water In lengths of 4 metres has been 
exaggerated, especially by Spring although 1 have no 
reason to doubt that a fuUv developed blue may be 
obtained at much greater thicknesses I should suppose 
that sufficient care has not been taken to start with white 
tl|^t It may be recalled that overcast days are not so 
common in some parts of the world as In England 

A third possible cause of apparent blueness of the sea 
must also be mentioned If a liquid is not absolutely 
clear but contains in suspension very minute partides ft 
will disper^ light of a bhie character Although un 
doubtedly this cause must (mrate to some extent I have 
seen no reason to think that it Is important but the 
existence of three possible causes of blueness complicates 
the interpretation of the phenomena Hitherto observers 
have not been sufficiently upon their guard to distinguish 
blueness having Its origin In the sky from blueness fairly 
attributable to the water Itseff 

As regards the light from the sky the theory which 
attributes it to dispersal from small partides many of 
which are smaller than the wave-length of llgnt Is now 
pretty generally accepted To a first approximation at 
anv rate both the polarisation and the colour of the light 
arc easily explained According to the simplest theory the 
pobuisaaon should be absolute and a maximum at 
from the sun, and the colour should be modified from that 
of the sun according to the factor X-* but it Is ea y lo 
see that there must be complications, even if all the 
particles are small and spherical The light Illuminating 
them Is not merely the direct light of the sun. but also 
light diffused from the sky end from the earth*s surface 
On these grounds alone the polarisation mutt be expected 
to be incomplete even at 90® and the certain presence of 
partloles not small in comparison with the wave-length is 
another cause operating In the same direction It it rather 
remarkable that as I noticed in 1871 the two polarised 
componenU show much the same colour The observation 
is best made with a doubMmage prism mounted near one 
end of a pasteboard tube throu^ which a suitable 
rectuwular aperture at the pther end Is seen double but 
with the two images m close Juxtaposition When this is 
directed to a part of the sky qo® from the sun and the 
tube turned uatll one Image \$ at Its darkest the two 
polarised components are exRibIted tide by tide in a manner 
favourable for cotimarison of colours The addition at 
the ey* end of a Nlcol capable of rotation independently 
m the tube gives the means of equalising ffie brifflitnesses 
without alt^ng the colours Thb observation made in 
wpwdaptly ky Spring is regarded by hinv at an objection 
to the and at riiowlng that the caum of the bhie- 

neas and of the polarisation Is not the same The argu 
ffiy f would have more Weif^t if the colours of the two 
eodiponoAts were exactly the same and In ^ dreum 
JJonOM, hut 2 do not think that ^is ft thq case Observa 
tioos (m the *purer tky to be seen from great elevations 
would he of interest The question is to what causes the 
**ooiid conmonent is principally due So far as It depends 
upon sky Ulumlnation, It would be bluer than the first 
gwwoowit Any “residual blue** of the kind described 
TfWiI, and due to perticlet soiugwhet too big for the 
theory wputd make a contriqu^on in 3 i« same 


tic. »fo 6 . V0L4 83] 


direction On the other bend large partides imder dio 
direct light of the sun and perhaps small ones so far as 
illuminated by light from the earth would contribute a 
whiter light In this way an approximate compensation 
may occur but the matter is certainty worthy of further 
attention 

In this connection It should be noticed that according 
to the now generally received electromagnetic theory com 
plete polarisation at 90® requh es that the dispersing 
partiCM riiould behave at if spherical, even although 
infinitely small If the shape he elongated there would 
be incomplete polarisation combined with sunilarity of 
colour even under the simplest conditions 
When the partides are no longer veiv small In com 
patison with the wave-lengm the direction of maximum 
polarisation was found by Tyndall to become oblique and 
the deviation is in the opposite direction to that which 
would have been anticipate from the Brewsterian law for 
the reflection of h^t from surfaces of finite area As I 
showed in tfifii the gradual precipitation of sulphur from 
a very weak and acid solution of hypo exhibits the 
pheiwnena rcmnrkablv well At a certain stage depend 
ing on the colour of the light the direction of maximum 
pcMarisatlon becomes oblique Even when the obliquity Is 
well established for blue light red light still continues to 
follow the simpler law and the comparison gives curious 
information concerning the rate of growth of the particles 
The preferential scattering of b|^t of short wavf length 
involves of course a gradual yellowing and ultimate 
redklMing of the light transmitted The formation in this 
way of sunset colours w well illustrated by the acid hypo. 

That Spring rejects this theory in favour of one which 
would attribute sky blue to absorption by ox>gen or osone 
has been already alluded to Although one mutt not con 
elude too hastily from the behaviour of these bodies when 
liquefied it it of course possible that their absorbing 

a uaitties may Infiuence atmospheric phenomena in some 
egree but to attribute the blue of the sky to them seems 
out of the question It is sufficient to remark that the 
setting sun turns red and not blue 
An interesting qurstion remains behind To what kind 
of small particles^ispfriing short waves in preference — 
IS the heavenly azure due’ That small particles of saline 
or other solid matter intludlng organic germs play a 
part cannot be doubted and to them may be attributed 
much of the bluish haze bv which the moderately distant 
landscape is often suffused but it seems certain Ihst the 
very molecules of air themselxes are competent to scattei 
a blue light not very greatly inferior to that which we 
actually rMcivc Theor> allows a connection to be estab 
iished between the transparency of air for light of various 
wave len^f and its known refractivity in combination 
with Avagadro s constant expressing the number of 
mot^utes per cubic centimetre in gas undei st mdaid atmo 
spheric conditions The first estimate of tian^paremy was 
founded upon Maxwell s value of this lonstant 1^ 
i.qXio« Rerent rosearthes hue shown that this numW 
must be raised to 276x10". and that the result is 1^ 
ably accurate to within a few per cent It has bwn 
pointed out by Dr Schuster that the introdutlion of the 
rals^ number into th< formula almost 
for the degree of atmosphinc 

high el«v«ron. in the I nit.>d States u 

to the fun the Infer, nte that the normal blue of the *y rt 
due to molecular wattermn but although there Is no 
reason to anticipate that this general conclusion will be 
upset it should be ovrrlooked that n mol^le m^i 
a diatomic molecuk can hardly be Mjppwwd to behave 
w Vit the <l.elc.tr.c sphere of 

are hero suggested for the decision of which the time is 
perhepe not yet ripe 

P S —The question of the colour ur’T'^.tkM 

and other waters was long ^ 

-an excellent observer- in Proc 

His principal comiuslons ire very similar to my own 
Mr Aitken rightly insists upon the Influence of the “["“J 
Of thVwSpen&d matter to which the return of the light 

I It I. . enitoes losttwe of ditSffoneo (n tdontille oplmw tlist 
s^55MS?o“S»»of -oh^ oUms hoTo .ueet-folly ooiiiitt<l 
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u diM Onl^ ^wfaeft Ihk i« Irfitte tei Jirotter colMir 
of tli« w«t«r A fun <diAAot qI tiiiiftifang iMf From 
the hetchti of Cm 1 ooHM 0unt tfu mifttr tkmx 

the thm diowM dwhMljr ih dtet Attributed tp 

the yoUoWneiiof ^ uoMtmfvm 


A CEOtOGit EOktCJl^ Of TBE FUTURE 
OPPORtVNJ^tSS Of OUR RACE' 
orioMhh i rf ctaitom of oor— knie cf tUe kind koie 
tbo owOeuMM to tayebt tfaM He redriny yrmideot will 
addrem it ypon kMac ttkM OMHrtcttd whihr tk* deU of hu 
•wa vcirib 1 ehidl not alriwethor Igoofd thie mutomt but 
I i»ve cboiefi a tft p oi o thm S At mAW yocuUAffy kumanlstiG 
«ftd dlertarily pc^idietlc CMogy bit not unuOly been 
€ 90 uiM m Ml oaj lye citViA^ we aliumiHiktlc ecteocei nuioh 
l«m npmkotto cm But U i» imt becmuM It hoe not bean 
0 o Aod iMtiAiliA i hfiei fdodly drtemed that U 

Nooioe trOmtery m oft ernmeat degree eo humeaiitk. 

. JIM and to a wMslMKao Intbfht, ihac I have ohoeen the 

iheiDe aiitfriid for me evasifUt 
Beer emet the j«oe cMpeto a vuHe etata of intelhgoace 
Jt haa tiled to peer lato the future that it might guide 
Iketf Hff Its fotMii^ Koer and diatt It hat prokmged at 
eitiMi bafood AM tMparaiy coacemt and hat en 
daavfMind to prophew the end of the race and the deetruc 
non of the mm* At aitt ttagtd the depth of iti vitioa into 
the g»lagt before hat hobo adm akm to the length of its 
ehdoa hackwaca and to depth of Itt mtlght into the 
thhige abhat ft. The lamp of the patt and the illtnmnation 
^ dmymeiit frivt been itt light for the future This mutt 
oo ob t kt t alwi^ be Itt true method for onl^^ at the race 
eeet far uOo the patt* teea wtMf and deeply into the 
ppemotf hat it ant dim batU for a confident t^bect of 
the lubBire Bvea In ite early dayt the race did not ^ail to 
ftofta tha t th oo gh thlt may not be to of the ultimtA 
anbti et ' ‘the eaietlng fetmt oome into existence hve their 
pod pate ovmft adiy not therefore the race and the 
earth on arhidbi it owelli? Bean at the race grows into itt 
fidlMr maturity and the horiaon of its vitton is enliugtd 
there mfU dottbtleM stlU remain the conviction that mere 
ham Imm -a bcgiantog of the cumot order of thmgf and a 
Bits emmodon that mere wilt be tn end The enhuwement 
of nmon wtn only serve to bring into view an additKMial 
im i ftHu de of mgaMsme and orgmOsations that have come 
Iftto form endured for a time and pasted away Anv 
hiture change m human forecaitt it not likely to be one of 
method but one of meawroi Some of the features that 
have entered Into femmer prophecies Witl no doubt dis 
appOer and periiaps new onet M added The forecasts of 
pr e s deot l ile tdOMS often made the doom of the eerth binge 
on eeme lepsb m the conduct of man>-made a phytuim 
tUaesler nerve at a moral pumthment With a bet^ 
knowing of the April law and of man t place m natum 
tiik anthropic view WiD no 4lQUbc give place to a moro 
oooiHieat Into the teguenoet of the and the 

plmteaworifi 

la the eurttar daya ot <hb race the backward took wet 
shovti and xbe pMtam oilgftr of the race and of the earth 
wa» placed bat a few thoiitaAd yeM ^ Poat m con 
sofMiioe with thlt Am UfrWosA lobk tdaced the end not for 
Ur fht future. So, feo, at the hp^nmay wat made chaotic 
the end was made catacmAlo 
The dawn of tfaa oc fonpet wat followed by a new 
foreeatt and as theet adertnp grow Alt underwent revitioot 
end recattt It wat ImiM Oil biatory of the etytii 
strmdiee hack not merebr for momimt bat lor mDliane 
■ad font of Bultioas 0f yfom mat the on goUigs of the 
earth afo aetaMed tor ea«f|^ foo broad and deep aivi 
dll " “ 


to be twerved lit jhelr 


-CT breugtit to an ead 


nett cA tboN 4V.Q t/fm ft OwtHi, march e( 
»<rd^>J ri iio «y ^ a ut^ ha mc aa um l by the 

4aMiia pr liM.I’Of awi cor tttit 

fM tnaf cf frwi hSK HHhute « llta faMt mAvgy inr tea 
• ttetaf igitUm Thh haaia w ftjfa a aat lay fwmMtnQjr 
l»4Mr a|M ol anjlii MKaa4 thapaMfi amt In the <^al 
t$ lit {ipat Matorf, aipa^ aH y ** 



afiikiaa fhat taittMM tto coaUMnaff |ICa<4h[ 

rata aolar ayataot «aa thMght ta hwM Jaaiily. 
naamM or mMu4>mactwa ndbuln. Tha’afa;^''* 
of Hw aolar a/ a t at d , iihrtoofc «f Uij^ wShT ' 
t» Iwm baan» at an aat|y anji, diwf • 
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gfobe U It wot aeadful beie to review the 
taeset or pay honour to their great jiuthett A 
LaplM to ijiclE^ and forthe^i 

potentially thaiMd the history of the eai1b*Wfi 
gisecMiiohen ttote m whu^ toey eMcntid^y ooariy... . ,. 
ahematlva waty tofoedy wared to tiie auggseifoa m ab|fo 
earth aI|M have grown up by the tojeiatim ot flmWl 
bodim but U was then hetd by etodeM ^ dy A W nwV .wf 
tttdt on origto wm f Doonsistenr with we s y w B W tr y dC An 
syWMU and the rotationt of the planwt, and so ap 
m the gaeeiaw or -duasHtaseoiit form wat elmdil wtf* 
vemlly accepted at by obmputoton Later» the giagoiit 
earth oooitog and tondenting' wat tbop^ la pM tofo 
a molten tphere wrapped In a not, v a por ou t ntmptofcM 
This atmos|giere wat vast becahtt the coadittoM ttAmd 
It to oofitaio aU the water of the gtobe and all thb wlam 
metters that have tUice entered foto toe waton and the 
body of toe earth At a later foige a crust was iQgwafly 
made to form over the molten sphere and tob waters to 
condense upon to swsddtoig the oatire gitoe, pechapt to 
n unIverteJ ocem By further cooling thnokage and 
deformation the waters were toought to be dmini mm 
basins the land to appear ai4 the hbrtoiy of the strtto 
graphic record to betoq It Is toitportapt to note tout toe 
main agency in this hypothetical history wet lota of heat 
and so with conststenC logic kMS of heat who Agde to he 
at the botton^ of toe great emiU of the earth t aubooq tt s n t 
history, and, in the rorecatt to be the chief cause of its 
doom From a pletimra of heat of air and of ocean, 
putative k>ss foQowed loit in the past and by prophecy 
lost It to follow loss m tht future until emaciation drmight 
and fngkbty mark the final state and the end of idl life 

As the My of the earth cooled and shrank and perm i tted 
penstmtioA the ocean was made to enter it and by union 
wlto Jti substance was toought to have been litffeniig 
loas In toe long past and to be doomed to furtoer l ossti i 
y^ to come By a like union of the constitueiiti of the 
air with the body of toe eerto at tiifie went on toe groat 
tmotoering atmoiq>htre of the primitive days was mntpQ>* •d 
to be brought down first to compatiblbtr udth marine life 
later to the lower land life, and tbU later to the higher 
air breetfdag forms 

Proioefodlogically into toe future st II further depletion 
of the vital oonstituenu even to the verge ol exhaustion, 
attendtd with peuperiMtion and finally wlto extfnctioo of 
hfe entered into the forecast With the gathering of the 
Oceana more and more into toe bas ns and their absorpbDn 
into the body of the eerth with the pematent consanption 
of the atmosphere and with the progressive cooUng of tiia 
wh^ the moisture of the atr was thought atio to have 
grown lest and lest At firtt a deep, warm matitie of 
vapour imd cloud hypotohticaity dotM toa wh^ Mortii, 
ano even helf way down the gwkwk: «gee wgt mougfo lo^ 
have onthrouded the globe end to have glvea wenu, fififary 
cllmeies to all iatitudet But this mantle at leoglii wee 
made to give place to nftod cloudt and clearer tatet. and 
later on to mild aridities followed at length detert 
•tagot, which are even now auppoeed to be tr oe ^g owe 
peniauntty en the once forttte fom Thut we reach our 
own timee at a putative ttoiM wkhn heat and oxt a«d 
ntoitture are rumung low Quit tile predestined ead w 
fenethadowed in the not ditfont fiHupe 

The round oowcOptlon of the hiMory toaped it at a pro* 
gvett from exceta to emacwtloo a eudlog down tbo teik 
It made fhe bfe histary but an e^aode uctercumat in the 
great decline (ram the too hot and the too anicll to toe M 
Stid and the too Iktle 

the logic in aU tola fo aiausible Sttrbng ivlto tot 
Iwpotiieticel premites tot aca to 

TviatMt of detail might wc41 bs found la too oofo* 
aleiftiet of the ceae BMleAy mi^ eaureee of mmiikr 
be aetlgiied to offeet wtM gnd fm to eWe foipgktottk 
grantlw the pramites tbe-coMfoefoa v not eewfo tedafad^ 
w point of Tart toe AbimvwI eoaoeatioo dofmAAMrS 
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^ ia4lSiMHiS»li ins^^Waj^ concMptiQn 

rvs 

KjiwuFjiijjii thNiyy 

^ noMpdL Thb ftp^ «m M4ft» 
. «i dte ipAm 4* comtn«(tt^ TN 
tfi^lUitaStp irue fovoa 10 con^ roUc» of ttfo 
iw tr^ptog IJ|W** ^ «WT to ^ ooitr 
wott ^pinK meont tUlatk Pigt and 
JO# l« GfWil^id «a lato fi A« Tortwrr ponod 
roo gm dM bold td d# loglciJ Kbeme 

j not M «ooim«$ vwb It w«ro aiil v ooorlocdoad 
r |<M>d bjt an U our wont omn too nnicii 

fcfr #hat oMwt bo troo. It lo, howeyor. a mortt 

tf taod# n ocfom# that i$ puto ttet wbtcb «# to tbo trout# and 
IM #h«cdi Umi^Hy owU bo Id a iecoodanr plaoot and o<^ 
tonaf tho p^ centurpf inconoonant datp wm gathored 
until Iho conodnimt B^t ci tbo tnoonaonaiit facti worn of 
tho ooo b tfOj rf ye tort bot yH toatm of tbem were ttartUOgt 
vm ftomh^ bitredlWo, w«iw Indeed long doubtodi and 
oidy otoddy gawd crcdtore The acoutnuiatiofi of tbit 
looontofiant data gradually weakened the hold of the 
geiMral todbd concept and prepared the way for « 
reeontidefiSon 

Meanwhile a tedout toorce of doubt had ariten on the 
Jogtcal ude# from the pfogrett of phytke The older hypo*> 
theeee of tha ongin of the earth had been framed before the 
klitetic theory of gaeee wet evolTed After the kinetic view 
wat apoepted it Wat pointed out by Jotimtoiie Stooey that 
Uie vtlocttiM of the moleculet of the outer abr pla ce a limit 
to the voluoMf which planetary atmo yhe re t may peet ew 
Wbco the test which thit tuggetled wot apfmed to the 
poftitkded atmotpherct and voiumtnout gateout ttatet of 
the early earth it gpvt nfe to i^ave doubt ae to the 
physical contittency of them concepoont 
Weakncte alto arote in another <pmrtnr One of die 
main propt of the gateout or quatl-waaeoiii hypothetea wat» 
at ahem remanedi the genanu convlcth^ bated on 
dynarnKti grom^, that v^ndentation from any other 
nebtikme ttace than the gtieoiM or quati-gateout would 
give revokitlone and rotationt to the planetary lyttem at 
vonance with thoee actually poetetted A re-examination 
however^ near the clote of the century# developed groundt 
foe the convictlOD that a gradual gmerlcg ht of matter 
froto a tcattered orbitat state would give rotatloni and 
nhohitiont quite at well in accord with the facto foitneriT 
known and aeemmgly even better In accord witii new facto 
totoody brought to 11|^ 

Thut toward the 3ote of the last century there arose 
htxh difmnt quarters cogent reasons for a rsconiideratieii 
of the prsvaiUi^ gMeral view, gad snth \t a recast of the 
fames forecast Purthec sorutuiy added new doubts to 
diote that had prsvlou^ arisen and hi the eiiid the veritv 
of the older hypotheses of generfa was chafitotged, and new 
cnn ce pta ot ie baaed on orbital dyttomictv m oontrast to 
gaseous dynasstct were oSbred m tbebr stm 
le It not appropriate for roe to say that tfus diallenge 
wu taccasafuf, or that the older ponceptfoat of the earth’s 
origla are to be laid on ^ theff Ag an advocate of the 
m«Oiod of touMple working hypothtotou it b^ga to me 
to beg of you to save and to wtev so far at you oan dad 
dtt !« thfm all the bypotbeM that tmo to you to bt 
capaUe of working at all Mueh lets Wodd U be appro 
prtate for me to affirm tbet any fonw of the newer con- 
ceptAm to enbM to- plaoe of Ihe ddir hi your 

eaoto^ toii fl deoto Tha final a^ufficatloo of genetic 
fcypptf tette can onto come of long and patfont trial by 


enraems or cness unn 

t6Ti»Mitu tin fewidadfiiM «f ^IqrFothera of 
mea ofMnil, oMt i£l Mw, and to 
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may be your personal leaningti you win, na dtofiMk . 
tlttt it tee ms im laudable now to ha^ prophoolto of the 
future upon hypotheses of genssb than when, certom of 
these hypotheses recdved t£e almost unifertal atiqat ol 
thoee then best qualified to hold q^imons resperting thsm 
St does not seem to be going too far, moreover. Iff toy 
that» whereat we teemed to be shot up to hypcrtfctsqa of 
gsnttls that gave the earth a gaseo-moken state at the 
start, it now teems to tome students at least, possible tiwp 
the earth mhented a quite different state frmn a slow 
growth from pUmetetimal or other aocrettont If dtvoM 
views are thus permissible they offer akemative workuig 
oonceptoods and thus help to give freedcnn of interpretation 
while they stimulate observat cns on the critical phenomena. 
We maVi therefore be permitted first to rsview the states 
atsignea the early earth by the competitive genesis offered 
and toen the critical phenomena that bear upon the earth % 
fume 

Quito m contrast with the older picturet of a primitive 
ea rt h ooohng from a gaseous state the planetesimal hypo 
tfoudift whum may be taken os representative of theories 
kased on concentration from a dttpersed orbital state 
poidulatet a solid earth growing up slowly by accessions 
and becoming clothed gradually witn an atmosphere end a 
IteKlroepbere Each of the fundamental parts the esurtb 
the mr and the water is made to grow up thus together 
fiem smaller to larger vohiniet without necstsanly stt^n* 
mg at any stage a verv high temperature Ine early 
Booreet of growth for the atmosphere and the ocean though 
reduced m later tune continued to serve as sources of 
rsplemshmeitt when the fasmliar agencies of loss came into 
10 the lator ages Thus far from assigning at the 
start a vast atmospheric and oceanic supplyi and assuming 
progressive depIstlOT of this with the progress of time the 
newer view starts with a minimum supply and rests on 
means of foeding which are held to run noM In band with 
the seciross of lost and more or Icm completeb^ to com 
pensato them in a varying way fhe question of the future 
under tto view is therefore not how long beyond the 
present day wtU the original supply last but rather how 
leng wiU the osciUatuig corapeniatton of Iom and supply 
remain effectvre? Or m otiur words how long will the 

5 degree ^ equilibrium between the opposuig agencie* 
the eribcat condStions within the kmito required by 
This question turns ut quite away from any ser eun 
dependence on the onginal states and centres attention 
dn the geologic record and on the potency of agencies stiU 
m action Are the chief agencies whKn have cOntrofled 
life conditions for tens of millions of years past stiU m 
good working order and bkely to continue effective for a 
tew era yet to come or do they show clear signs of 
decltmng power portending an early faihirs? Let us enter 
a little closer into the consideration of the specific factors 
Oft iriuch hfe depends though time will not permit us to 

^The pee scientific fear that the end of 1 fe will c«tw bv 
cataclvsm Is not yet obsolete nor is it theoretically im 
possible but violent agencies are among the least to ^ 
feared Life might indeed be imagined to be tn Kjopardv 
from volcanic and snsmic convulsions but thev really offer 
no serious menace to hfe in general imd appw oevw 
to have done so in the known ages The d^minoss^ 
these boisterous catastrophes Impress^ itself unduly on the 
erootKMS The real peril if per I there be Ites m thsf 
deadlv unbalancing of 'igrnc es of the quiet sort. 

The ooiidltiooa essentnl to the maintenance ^ the habit 
abiBty of the earth are many but the more eritkal factors 
either lie in atmosphere ito^ <w are (ntunatoiy 
associated with it The P® of keenfc# totmestw the 
narrowness of range to which thw mc^^factors ^ 
confined The several constituents of the atotespbere might 
each or aU easily bf too scant or too atandant In a 
pscuttar sense is this true 

one of the least is ^ 

stititoBt of die atmosphere A small proportfon of 
sSSt is smeotial to ^ant life and m to 
while a large proportion would be fo^ to air-breathing 
anlf^ irtheSrte or tour ^ 

now preeefit were lost all life 

increased to a few per cent the wgher life wwld te 

fUppreesed or radlcaMv changed, and vet on 

hand ffi^theoretical sources of supply are abundant while,. 
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on the other the egeeciet of def^etton nn eOloent end 
aeHve There le little eectpe frceq. the copchiilon that e^ 
idnce the Urth ot wr«breim{n|C 30000000 or 

40000000 xwt atfo let ui ear too toter^ar of tbeic 
ogenciei of eapply and depletton nai heen ao Mlanced that 
neither fatal ezceee nor fatal deflcMtncy.haa been permitted 
to cut ehoit the hUtoiy of the hkdier life. 

The dangen of eacCM or ^mmscy of the other con 
ttituenta of the air are indeed lees narrow wJim named 
in percentages but thay are searcel> less real In theoretical 
potttbllify 

Ihe well being of life ts hemmed {n between a suitabl 
proportion of motstum in the air dependent on a competent 
area of water^rfnee to lupplv It on the one hand and a 
diluvial excess of water 'an the othpr Uruversal deluges 
and universal deserts would alike l>e disastrous A 
tbottund feet more of watsr^pth or a few thousand feet 
lest would alike seriously restrict the clast of life to which 
we belong v 

In rvrn a more serxms way thr kabitabilitv of the earth 
IS conditioned on a narrow range of mean temperature*-a 
range roundly speaking **t|f locfi Centigrade This is 
scarcely % per cent of%the raage of natural temperatures on 
the earth and a stil) amdUMg per cent of tne range of 
temperatures m the heavens A few miles abo\e Ub and a 
few miles below uh fatal temperatures prevaM It Is 
profoundlv signineant that the thermal states of the narrow 
tone of life on the face of the earth <ihould hiv been kept 
Within so dose variations as to permit tho millions af 


species forming the great genealogical 1 nes Uading irp 
from the primitive t)pes to have perpetuated thoir lineages 
in unbroken contimiitv for such ages inh le the prevalent 
temperatures a few miles above them or a few mim below 
them as well as in space generally would have bm fatal 
Hhilo the nctessar) heat tb dependent on the sun this 
control of temperature seems to have been intimatelv 
related to the atmosphere and is a further index of its 
fpecialh critical functions 

To apprer ate the full signihcaiice of the control of life 
conditions within thev narrow timits when the possibilitit s 
were so free and so wide there is need for some tangible 
index of the time but there are at present no means for 
thr close messure of the geologic ages merely rough 
estimates of tht order of magnitude Life was far advanm 
when a readable record first began to be mode but vet 
since that record began at least 100 000 feet of sediments— 
not to choose the largest estimates— have been laid down 
by the slow methods of wash from the land and lodgment 
in the basins the estimate of the years thus represented 
has boen out \ sriously from ^ 000 000 to 100 000 000 with 
indeed higher figures as well as lower Merely to scale 
roughly the order of magnitude and wthout pretence of 
accuracy lot us take the midway figure c f 7^ 000 000 years 
as representative I et this bo divided into fifteen periods of 
S 000 000 vears each and these will roughly represent tho 
technical * periods of geologists By this rough scale we 
may spare out such of tho ^at evcotc. at wo now 
note 

Slight end changeable excesses of evaporation over pro 
cipitation and the reverse prevail widely but only intense 
and persistent aridity gives rise to thek deposits of salt 
gypsum and other evaporation products o\er large areas— 
with perhaps tome exceptions— for m nearly all largo 
natural banns the area that collects rainfall is notably 
larger than the closed basin within it that alone can retain 
water for continuous evaporation It is therofm fairlv 
safe to Infer clear skies and pronounced aridity when beds 
of salt and gypsum occur over large areas especially If 
accompanied br appeopnato fdivsicat characters and by such 
types of life only u tolerate high salinity or show paupertsa 
tion or by a4btal abeenoe of life 

Now extendvtt deposits of salt and gypsum are found In 
the Salt Range of India, in strata of the Cambrian period 
the earliest of the fifteen that make up our rough a^e of 
7< 000 000 years Because these U« so near the beginning 
of the geologic record they afford « singularly instructive 
insight into the condthont of the atmosphere well beck 
toward Its primitive stgte They chaUenge at once the 
view that hi those early ages the earth was swaddled by 
a dense^aporous atmospliere from pole eo pole for umUr 
such a vaporous mantle a great tract in India 

iSDuU be scarceir credible 
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If we come forward 11/ tune two porlo^ to ^ 1 
of the saurian stage we find Aat, Wj 

the St I awsence U) New york and 1 veatwaWth)rifai 
Amt riweW of and gvpittm, nmy i 

miles in extent These «« « 

bartenness of life in some parts by {j 

other parts by ieb^tions of life according to tplgrtMa^M 
salmity n still other parts, and by 
characters all of which combine to add Wrengui » We 
mferpretatkm AM thtie implr 

inff dtnert eondinon* m whrt n nwf the ewl wMwp 
ntfHtn of our Greet I ekei* 1 %eM ligmt lecte te^ 
tf tht Salt Ren^ of In^le of eerier !# ftoUeogiW 
the forav r conception of <x universal envelope of Vapow aan 
doud in all those early times 
In the next period there art formations that hw Wso 
interpreted as hnplying desert condUions but perh^ ^ 
less firm grounds and wc pass on to certain ttagm m me 
Sub Carboniferous period next fotlowlog wherein bew of 
salt and gypsum are found in Montana Michigan Nova 
Scotia ai 5 [ Austmlm which imply like climabt conoitiOOs 
If we poss on to the Permian and Tnassic periods pear 
the middle of the geologic series beds of salt and gl^p*^ 
art phenomenalh prevalent on both the eastern and irwm 
continents reaching through surpnsing ranges of latitude 
The relatne pauaty os well as tho peculiar charactcriidiiM 
of the life of those times seems equally to Imply vidul 
tudei of climate in which scant olinospheric moisture was a 
dominant feature Ther seems no tenable wav to interpret 
these It markable facts of the middle periods axcem bv 
assuming an even greater prevaleme of aridity than wtoms 
at the present time So at timos in the later periods but 
at times onij tho stratigraphu record implies atmospheres 
■» and as that of to day not everywhere indeed bat in 
notable areas and m certain honsons 
These and other significant facts of conaonapt Import 
form one group of phenomena. . , - , ^ 

If on the other hand the recoid be searched w facts 
of opposite import they will come easily to hand Starting 
near the beginning of the record it Is even more ^ly to 
find stages abounding m evidences of prevailing numWItv 
of great uniformity of climate and of most congenial Hfe- 
conditions reaching through wide ranges of latitude Tf 
we rested on this selection alone the old view would re 
abundantlv sustained but tho strata beanng evdences of 
aridity lie between these Comb ning the two sets of facts 
the ccnceptfon seems to force 1 1 self uocn us that from 
the very earliest stagts of the distinct life record onward 
there have been times and placefc of pronounced ^iditx 
murii as now or evun mor intense while at other times 
iptervenmg between these more humid md uniform con 
ditions prevailed 

This conception grows in strength as sve turn from atm 
spheric states to pievail ng temperatures The body of 
scientific men have rarely been more reluctant to accert 
any interpretation of geologic phenomena than that oj 
recent general glaciation on the lowlands of Furooo and 
Amencs in m d latitudes when that view was first advan^d 
hr I ouis Agassiz With the conception of former pervasive 
warmth then pnvslent It seemed bOyond belief fflat 
sheets of ice could have crept over large portions of the 
habitable parts of Europe and North Amwtca temt 
thousands or tens of thousands of years ago Belief in this 
was made easier howeier bv the view also then prcvaien 
that the earth had been greatlv cooled In tho process of 
tho ages that the atmosobere had been much detjletfd bv 
tha formation of coal of carbomtH and of oxides that 
the ocean had been reduced by h>dfat»on and entranty into 
tho earth and that thus a stage had been reached that 
tnado oossible an epoch of dewtosed temperature 
glaciation The Ice age thus thooreticafly associated ctnfe 
to b# widriT rrfOirdrd but the diet etegs in e *7{** ®» 
•ecular wmtert deetloed to iwd on to the 
tion of the earth Thie view wu ehetM he the theory 
of • coolinB win The depietiiHT ** epoim, prpt y n r*' 
were regi^ed ne inevitaUy froitrei^ve hod the fmnl doom 
of die earth ae thut fqreftadowed m tha near foter*. 
«oio0caU)r fpeikina . . - . 

But opmlon wae aeareelf mo«v Ann ndnnled to t^view 
when the Reoloffuti of Auttttlia ol India, and 
Africa MvaraUy and wtepandently ^ later dnM« of 
South America, preaenied rnktamee of kemer ghdatw* 


//ATC/i^ 






inM m thoM low ktitpdei Th« typtai 
ih» mnA m 

^ dvtjN tN coMth to Auturalm 
b tbe upr^f III lodto Uoe^ipft, alt thaaA were 
jflMi itr«M of PtrmtoB or tote Corbomferoue 
(ei^litMpk m atotb ofc oeyeAdi of tbe techaical 

-• V For ♦( icorw ol y wa the body of |^k>g>» 

noe ib wmecHlte cootaet wUh tbtf evNknpe iteotf; douM 
ttwJ& Htt fffatotoo. the Awtog evidence grew at tengch 
to ba UUerty htmcahle There Meoie no ratamal escape 
froift tone oQochis^ ttut mpnClee ef ice co v ered targe areas 
to t^jfrtdbmto oflhdla to Australia in the southern part 
•t Alrtoa* aod to Aouth Astttnca close the borders ol 
ihotib^ at a time rmtoffiy ha^ way bM to the beginning 
^ jha fgfedabls ptcord of life 
Oi^ t|M badto of similar evidence $trahaa and Reusch 
turn ahhounead gtocial beds m Norway at a hertoon much 
tower bat Mt clmy detenmnate WiUls and Blackwekfer 
htifm dsicribed gkmutl depostts of early Can^brian age iq 
tbe vaUcgr of the VaogM to China in latitudes so low as 

C Hoyrehin and David have described gtocial forma 
of sumlar figs m Australia In the last two cases 
she fftadal beds be below the strau thst bear the Cambrian 
trmites In other words» they he at the very bottom of the 
fossil beanng sediments fifteen penodt backt or 71; oqo 000 
vearf ago cm our rough scale Prof Colnnan has offered 
what he ddems good evidence of glaciation much fartlnr 
back at the base of the Huron an In Canada but some 
•ooptiLism as to its verity has yet to to. overcome ^ 

E^ven more pomtedly man the epochs of aridity do these 
early epochs of glaciation seem inronpatibk with the view 
of a hot earth universally wrapped m a vi^iorous mantle in 
Bifly times*. They favour the altemstve view of merely 
tompocary locallsra intensificat one of climate which life 
a as able repeatedly to survive This seems to warrant the 
behel toat life Snay survive sim lor loteniiftcattbns again 
and again in the future 

At present polar and alpine glaciation are contem 
poraoeous 1 to and ty Then* ore reasons for thinking 
^tbat the (hi c glaeiations and aridities wert in som 
•toulmr way correlated and that they cooperated to give 
vicissitude to the c! mates of certain ^logic epochs The 
known epochs of glaaation however are fewer than thosi* 
of andky 

On the other hand at several stages Us already noted 
abundant life bearing all the evidences of a warm 
temperate or subtropical character flourished in high latt 
tutow In Greenland Spitsbergen and other Arctic islands 
are found the rebes if life not known to be able to livi* 
except under conditions of genial warmth These imply 
former subtropical conditions where now only fngitoty 
re^t 

In the light of these contrasted climatic states of ariditv 
and glaciation on the one hand and of unifmmty and 
genially m high latitudes on, the other intervening between 
one smother we seem now forced to the cono^on of pro 
found climatic alternations extending Over tbe whole stretch 
of known geologic time Concqiyent with these alterna 
tMMia there may perhaps have been variations in the 
oooatitutioni as mre ctrtkunly were tn tbe oonditmn of the 
atmoaito ef e 

If we turn to the mtottons of the waters and the land an 
analogous oscUtoting history presents itself This was 
possibly connected causaib^ with the climatic oscillations 
At no tune In the history recorded by clear geologic testi 
mony to them proof of tto absence of tond and cerulnlv 
ht no time to there a bint of the absence of an ocean 
whatever theorebe views may be held of the earliest 
unknown stages 

^The prof^ of uimiry seems to force the conviction 
Jiat the laid area in the earliest stages c# food record was 
Wite coomrafoto to that of die present tCpe both to fts 
nttMt apd to its limitations FbAowmg down the hMoi^ 
1^ land ittpa ssems at certain times to have been Uu^ 
mm now, sVhOe at other dmas it was smalter There 
nppeiM to have htm an tinoeasmg oonteitf between the 
made tor the extension the land and the 
afMKses^tbnt made for dm wttenskm of die smi Whife 
tad^ gatoed tetoporarlty on the other complete victor? 

Imp rssw> •Adds boil sway ^[4i4s tododtoe thst of tos 
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never rested With other brom iMor the befiaAhilll d the 
readabto record (here appears to hhve been all annken 
centiamty of land life and from a like early st». an 
unbn^eii contmuity of marine hfe** Fr^mbly die hMory 
of both goes back unbrtdcen into the undeciphercd ares 
svhl^ precede the readable record aod no one to-day cab 
safely affirm the precedence of either over the other 
cither in time or m genesis sVhatever hts theoretic leanings 
mire be 

Among (he agencies that may be assigned for the exten 
SHHt of the land are those that deform the body of the 
I am deepening its basns and drawing off the Waters 
wnile othe^ portions are protruded and ^ve renewed rellcr 
and extent to the land A non^ the agencies that make for 
the extension of die sea are tbe girdling of the waves about 
the borders of the land and tbe decay and wash of land 
sOrCaoe svhich is thus brought loW at length and covere I 
by (he advandiy waters If the deformation of the eart^ 
body were hekT to abevanoe for an indefinite time the 
lowering of the land the fiU ng of the baturs and the 
spreading of the sea would submerge ttfe entire land surfa 
and brtog an end to all land 1 ft Great progress in sut^h 
sea tratasgreasions appears to have been mnoe again and 
Again until nerhaps half the Und was submerged but 
bmore land lue was entirely cut off or even, very seriouhlv 
threatened a regenerative movon nt tn the bMV of do 
earth Intervened the land was iga n extended ana the sea 
ogam reatHctod Here then am there has been a re 
ctprocal movement which wh Ic it has brought altern'it 
oxpansions of land life and of sea 1 fc h is notw thstand hl 
permitted the presen ation of both 1 id thus maintained tl p 
continuity of the two great divisions of life 

It appears thus that n each of the great groups of 
tcrrestdal conditions upon wh ch 1 fe is deptndent the 
has been through the known ages vast as they are an 
oscillatory movement which has brought profound changes 
ogam and aga n but has never permitted any of dip 
dTsatteri threatened to diese movcmeiith to go far enough 
to compaH the universal extinct on of life Inese rec procal 
movements appear to be dependent upon a balancing of Ihe 
action ol agmies that is scarcely lest than a law of 
equilibrium It Is not too much to regard th s as a regul 
live system A clear insight into the agencies of th s 
regulative system is rather a task of the future than an 
atta nment of the present and I ran only offer trntadve 
hints of sshat may prove to be ts mam factors and beg of 
you to accept them with due reserve 

rhe preservation of the land against the incessant en 
croachments of the waters seems probably due to a 
periodic deformation of the earth body dependent on internal 
dynamice not yet well understood at least not yet demoi 
strated to general satisfacton The body of the earth 
feeds its atmosphere through volcanic aid other means 
How far this is merely 1 return of what has been absorbed 
earlier it Is not prudent h re to sny as op n on is not 
harmonious on this and the evidenc s as yet uncertan 
Much depends on tho const tulion of the earth s intorio 
and that in turn hmges on its mode f or g n PerhApt t 
wilt bo agreed generally that feed ng from the 1 itei lor is 
( ne of the sourcea of supply wh ch off ets the depict on of 
(he atmoejdiere caused by ts un on vith earth substance in 
short that the earth b^y gives out as veil as t ikds in 
atmosphenc material Important or un mportant as this 
may be it is not apparent that there s n it any automatic 
balancing suited to control the d ff ate adjustments requisite 
for conttouity of life The cm acU as an mportent 
regulator by alternately al sorb ig and giving out th 
atmoephenc gases as reou red b\ the state of equilibrium 
between the water and the a r Th s actimi is automatic 
but has its bmltatlons and peculiarities and does not seem 
wholly adequate If we arc able to name such an adequate 
automatic action at all at present it probably lies in th 
molecular activities of the terrestr at and solar atmospheres 
and tn the relations of these to the gravitetfve powers of the 
earth and the sun 

If anilysii of the molecular action of the outer atmo* 
sphere be pushed to ts log cal conclusions it leads to the 
ronception of supplementary atmospheres in part orbitet 
filling In air attenuated way the sdiofe sphere of the earth s 
grasstadvs control A similar studp of the sun t atmo 
s^mre suggests a similar supplementary axtenston and (h s 
extend portkir surrounds and embraces the earth a 
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Mtmotpliere. Under th* btwe of rtioiecutor nctivS^ these 
two fttflootpherct must be ifiterc^uu|dfig moIccuSes et mtee 
depeodeat on the coodidone of eqwibcmin between them 
It it reeeociablft that on excess in the esfth’s ntmoipharc 
should cause It to feed out Into the sun’s spbece of ODOtarol j 
more than It reeckeSr end that a deficiency la tbe earth a i 
atmosphere should cnuse more fbedlog In from the sun s | 
suppleinentary atmospheres than tha earth gives out If , 
this conception be true and be efftdent the maintenance of 
the delicate atsnocpherlc conditions required for the con 
tinuity of life is automatically secured Tbe failure of cur 
atrooi^phef ic supply is thus made to hang, not sbnplv on the 
looses and gains at the earth s surfasQi but on tM solar 
Interchange, and hence on the solar endurance 

Tbe sun Is giving forth dally prodigious measures of 
energy The endurance of tbe sun is not however, roerclv 
a question of unrequited loss for It gains eneigy and sub- 
stance dally as well as loses, and, so far as present 
knowledge goes, Its gain Is greatly inferior to Its loss ^ 
long as the beat of the sun was supposed to be dependent 
on ordina^ chemical changes or on the fall of metoorites 
or on self-contFactloo, an activity adequate for terrestrial 
life could only be estimated at a few million years But 
recent discoveries in radio-activity have revealed sources of 
energy of on extremely high In the light of these 

the forecast of the sun's power to energise tbe activities of 
the atmosphere dependent on It, and to warm the earth, is 
raised to an Indeterminate order of magnitude 

If we may thus hod grounds for a complacent forecast in 
reciprocal ai^ona on the earth and in reclprodtiea between 
the earth and the sun are we free from impending dangers 
in the heavens without? 

Present knowledge points to one tangible possibility of 
disaster — collision wltii some celestial body or dose 
approach to some sun or other great mass large enough to 
bnng disaster by ir^ disturbing or disruptive effecte 
A^ithin the solar system the harmonies of movement 
already establliihed are such a<i towgive assurance against 
mutual disaster for incalculable ages Comets pursue 
(Ourses that might, thcoretlcall? at least bring about 
coUision but do not appear usually to possess masses 
4uflicient to work complete disaster to the life of the earth 
even should collision occur whatever local disaster might 
fdbw at the point of impact Tbe motions of the stars 
however lie in diverse directions and collisions and close 
approaches between them are thcoretScuUy pOMible if not 
prabable or even iMvitable There are also In the heavens 
nebulas and other firms of scattered matter and doubtless 
also dark bodies which may likewise offer possibilities of 
collision Tho appeal ance of new stars flawng out sud- 
denly and then gradually dying away suggests the actual 
occurrence of such events It has been even conceived that 
the close approach of suns is one of the regenerative pro- 
cesses by which old planetary systems are dispersed and 
new systems are brought into being One phase of the 
pianetesimal hvpothesU is built on this conception and 
postulates the close approach of some massive body to our 
ancestral sun as the source of dispersion of a potiiible old«*r 
planetary s}stem and the generation of the nebulous orbitol 
conditions out of «di(ch our present system grew Hos^ever 
this may bo It must be conceded that in collision and close 
if^iroacn lie possibilities if not probabilities of uHimate 
disaster to the solar system and to our earth But here as 
before the vital question hex m the time element How 
imminent is this liability? Tho distances botsraen stars 
are so enormous that though they move diversely tbe con- 
tingencies of collision or msastruua approach are remote 
Nothing but rough computations based on assumptions can 
be made but thtse make disaster to a given sun or mtem 
fall on tbe average only once In billions of years There 
Is no star the nearness of which to us, or the direction edf 
motion of which is suvh as to threaten the earth at any 
spocifir period In the future There Is onlv tbe general 
theoretical possibility or probability While th^ore, 
there lq«o & with little doubt an end to the earth as a 
planet, ontt^wmle perhaps previous to that end conditions 
Inhospitable to life may be reached the forecast of these 
< oDtingendcs places the event In tile indeterminate future. 
I*be geologic analo^es give fair grounds for anticipating 
conditions tongenlal to iRs for millions or tent of ndllloos 
of years to come not to urge the even larger possibilities 

Jkit cofigeniality of conditioas does not ensure actual 
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realisation There arite at once «f bio|egicsd 

adaptation of vital tomcity, and oC pttrpoaM 
Appeal to the record of the a n i m al races reveals la aoM 
casea a marvellous aodgraoca, in othare tba txislM of 
records, while tha malority fsU between tbe art re rt t at . 
Many famUlte perssfeea for mlUlods of years* A kOtf 
career for man may not ttkerefbre, ba dsoM on Ustarical 
grounds neither can it be asaered , it Is an Individual face 
problem { it Is o spedal case f the problsdi of tbs raose io 
the largM sense A the phrase % 

But Into tha problem vOf human endurance two nevf 
factors have enUved, the power of definite moral purpose 
and the reeottrees of research No prevloue race has awwo 
clear evidence that it was gitidea by moral purpoee la 
seeking distant ends. In man such moral ptirpM has 
risen to distinctness As It grows beyond AtestlDfi U wIU 
count In ths perpetuity of tbe race No doubt it will come 
to weigh more and more as the resources of destructive 
pieasnre on ths one hand, and of ahndstlc rscdtnda, on 
tba other, are increased human Ipgsmtity It will 
become moce oritical as the growing multQiUcky of ths race 
brings upon it, m Incrmising stcen, the dlstioctivs 
humanistio phases of the struggle lor exlstencs now dimly 
foreshadowed It will, beyond question, be mwe fuUy 
realised as tbe survival of the fittest shall render Its 
vcfdict on what Is good and what is evil in this realm of 
tho moral world 

But to be most effidont moral purpoee needs to be 
conjoined wkh tbe highest intefiigence, mid herein lies tbe 
function of research None of the earlier races msds 
tystematlc inquiry into the conditions of life, and sought 
thereby to extend their careers What can researefi do for 
the extension of the career of man? We are witnesses of 
what it is beginning to do in rendering the forces of nature 
subservient to mairs control and m giving him command 
over the maladies of which he has long been the victim 
Can It master the Mcrets of vital endurance the mysteries 
of hereditv and all the fundamental phj^logical processes 
that condftion tbe longevity of the race? Ttie answer must 
be left to the future but I take no risk In affirming that 
when ethics and research join hands In a broad and earnest 
endeavour to (ompa«)« the highest development and the 
greatest longe\Itv of tho race, the era of humanity will 
really have bigun 
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Manures J A Murray Duckworth and Co --Agrkub 
tural Bacteriology, J Percival illustrated and a new 
edition of Agricultural Botany J Perdval Illustrated 
The Gresham PubUshtng Company —The Standard Cyclo- 
pedia of Modem Agriculture and Rural Economy vols 
till to xii illustrated MacmiUan and Co Ltd.— 
Harthel s Method for tiie Examination of Milk and Milk 
Products trantisted by W Goodwin Improvement of 
Wheat and other Cereals, Prof R H Bifieiu 

ANTHROFOtjOGT 

MatmtUan and Co Lid —Totenilsm and Exogamy a 
Ireatlse on certain Ancient Forms of Supertotion and 
SKHictv Dr J G Fraser with mops 4 vols MefbfMM 
and Co —The Negro In the New Work! Sir H H John 
4ton illustrated. Milner and Co XJd,— Prtidstoric Man 
J McCabe Illustrated Swan Sonnensebein and Co Ltd 
— ^Bushman Folk lore, L C Lloyd, edited by Dr G M 
Theal, Illustrated, History and Ethnography of South 
Africa before lyps, Dr G M Theal, vol Ul , the Dujtch 
Portuguese Hottentots and Bantu to September, 1795 

Biouxnr 

John Bale Sons and Danialsson Lid— Lectures on 
Biology Dr C Thesing new edition Ittustrated. G BeU 
and Sons —The Care of Trees in Lawn, Street aiM Paric 
B E Femow Ilhietratod W BlackwooJP and 5 o^ — 
The Soverelimty of the Sea Dr T W Fulton, Illustrated. 
n CuBsy - 3 h Nature's Nursery a Book of Kature-sbidy 
for Beginners, Rev S N Sedgwick,, The Yomg Fishes-^ 
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nwco, W J Qfttton / M Pent nnd Sons Ltd ^ 
JfllfMogf, Prot C S Sherrhupoo F Rb , Zoology 
Pr«| \v A Hordmafw F R«.S Duckworth and Co — 
Ptewnei oi CultivAted Plotti »nd Trm G iIIub- 

bmudi Thft Scientific Feeding of Aoimali, Prof O 
Keener, traodwted Eton Nature-etudy, llluitrated two 
parte In one volume. G Fischor {Ttna) — Oegc^don 
Cboii (Efgebohwe <ler TlefMe*E3cp«diUOA> Dunkelfeld 
Meuebtung uad UttramikrQelcopie m der Bloiogie und in 
der Mcmn, Gaidukov , Lekrbuch der Eptwicklunge 
geeohichte. Hertedg new edition Pldcchverglftung 
jPliAeocr » Lbltfe^ ffir d«« eool^ Praktikum, KiUcen 
thali new edltloa, Flora, Potent^ new edlHon Fried- 
Umdet and Son(Berhn)^A Manual Flora of Eg>pt| Dr 
R. Iluidfivr Die Vc^el <br palaeark Flora Dr K 
Hartert part vi ; Fauna und Flora dee Gdfei von Neapel 
J Wilbetini, Ululated Fauna dee Dcutechen Kolonten 
tii Deutech-OetafrUca Heft a, Dr Sternfeld R^ultats 
dee Conn Mignee wdentlfiauee d'Albert 1 de Monaco fate 
xxxiv, K MMhler Ecninodormce proven d Camp du 
Yacht PWftrejoe AHee Uluetrated Archivum Zoologicum 
edited by Hungarhui loofogiete vol t W Homemann — 
WUd Flowere of the BHtieh Isles H I Adams vol li 
tllustrated, The American Flower Garden, N Blanchan, 
Uluftrated Hutchmson and Co — Eggs and NesU ojf 
Ilnfieh Bird* F Finn lllusirnted Our British Trees and 
How to Know Them F G Heath illustrated T C 
mnd M C Jack — Present-day Gardening edited by R H 
Pearson Illustrated Paneles Violas and Violets W 
Cutiiberteon Swoet Peas H J Wnght Roses H E 
Molyneux Rhododendrons and Azaleas W Watson 
Carnations and Pinks T H Cook J Douglas and J b 
M Leod Lilies A Grove Orchids J O Brien Root 
and Stem Vegrtablos A Dean and volumes on Daffadilb, 
Annuals Apph^ and Pears, Cucumbers Melons Tomatoes 
Jofm /^nr-*Indian Birds D Dewar The Book of the 
Slower Show C H Curtis 7 Werner Lotine ^Round 
the Zoo I an Account of Its Animals and Birds W J 
Roberts illustrated Macmillan and Co f td — Studies 

In Protovoology Pfof E A Minchln Tillers of the 
Ground Dr Marion I Newbigin illustrated Threads in 
the Web of Life Prof J Arthur Thomson and Margaret 
R Thomson illustrated Meflmen and Co -«The Laws of 
Heredity, ^h^ll Reid Bird Life, W P Pycraft with 
nn introduction by Sir Ray LankMter K C B F R S 
Illustrated Preliminary Physiology W Narramore 
kegan Paul and Co Lid — ^The Evolution of Purposive 
llidog Matter N C Macnamara Mutation Theory Prof 
H do Vries translated by Prof Farmer, F R S and 

A D Darbishhre vol if illustrated G Phthp and 

Son Ltd —A Primer of School Gardening M Agar 
illustrated Sir I Pitman and Sons /fd— Selborne 
Nature Readers Junior Book Ways and lalks C G 
Klddell illuatrated In the Garden J R Feasey illus- 
trated Chats with the Chicks Mrs A L Sandford 

G Routlrdge and Aon* Lfd.»Modem Development of the 
Dty Fly b M Halford llluitratod The 5 P C R — 

m ^ ^ J M 



of British Birds ' The drawings of the eggs were made 
from sperimens in the Natural History Museum South 
KenalngtoiL Swan Somienschehi and Co Ltd — Plant 
IJfe t a Manual of Botany for Schoob Prof W Warming 
translated ky M Rehllng and E M Thomas and new 
editions of Handbook of Mosses J E BagnaU and I ife 
bv the Sea Shore Dr MjJ Newbigin Illustrated The 
UfMoersity Tutorial PfrrsM.M.— Aims and Methods of 
Nature-study Dr J Reif^ WitUams and Norgate — 
Super Organic Bvoludonf E Llurla translated illustrated 


CtOinSTBT 

A and C Bloch -*An Introduction to Chemical Theory 
Dr A Scott F R S new Litton Coztafi and Co Ltd 
—A new Bdition of A Manual of Chamiatry A P Luff 
and H Candy Constable and Co Ltd —Calculations in 
Physical Cheiustiy Ot Prldeaux Laboratfury Practice in 
AppilM ElesOrochfi^st^ R E Slad^ TestMk of Bio- 
Qwsbyr P«»f B Moore. C Osimn and Co Ltd--- 
The Cbsoiistry of dm C^lolds Dr Pdschl translated 
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by Dr H H Hodgson Loiigmanr and Co -—The 
Relations between C hcmical Constitution and some 
Physical Properties Dr S Snules Methuen and Co — 
A Practical Chcinutiy for Schools and Technical Institutes 
A E Dunstnn A Short Svstemntic History of Chemistry 
T P Hilditch Umvereity Tutorial Press Ltd — 

Hevtsad Matriculation Chenuktr\ Dr G H BaiW and 
H W Bausor 

Enginebrino 

Constable and Co Ltd —Technical Dictionaries in Six 
Languages edited by Demhardt and Schlomann vol vii 
Hoisting and Convejtng Machinery vol viii Rnnforcpd 
Concrete in Sub- and Superstructures vol ix Machine 
look vol X Automobiles Motor-boats Airships and 
Aeroplanes bleitncity a Text book for the Engineering 
Student H M Hobart Direct nnd Alternating Current 

testing, Dr F Bixloll assistod by Dr C A Pmite 

textbook for Wireless Operutois C C F Monckton 
General Foundry Practice W Roxburgh Coniitruction 

and Working of Internal-combufttion Engines R E 
Mathot translated and edited with EngU^ practice b\ 
VV A Tocdcey Ihe Design and Construction of Internal 
combustion Engines a Handbook for Designers and 
Builders for Gas and Oil Engines Hugo Guldner trans- 
lated from the second levised edition with additions on 
American engines by H Diederichs Flements of 

Medianics of Materials a 1 ext book for htudentb in 

Fnglne^ng Courses C E Houghton Engineering 

Woriesht^ Machines and Processes F Zur Nc^den a 
bo^ for engineering students translated by John Daven 
port with an introduction by Sir A. B W Kennedy 
F R S Concrete Steel Construction F Morsch translated 
from the third Cermnn edition by k P Goodrich Concise 
TreatUM of Reinforced Concrete C F Marbh Inspectors 
Handbook of Reinforced Concrete W F Ballinger and 
E G Perrot C Gr^n and Co Ltd - Municipal and 
County Engineering r N 1 illustrated blectm 

Crane Construction C \ Hill Power Required in Rolling 
Mills translated from the ( rman of J Pupp^ Cresftv 
Lockwood and Son — Model Balloons and Fixing Machine 
a Practical Handbook for Students and Amateurs J H 
Alexan^ illustrated The \rt of \vial!on a Handbook 
on Aeroplanes and their Fngines with Notes on Propelkrs 
R W A Brewer llluslr'ited The Modern Manufacture of 
Portland Cement P C H West in three volumes x ol 1 
dealing with Machinorv and Kilns illustrated Mann 
Steam Turbine* a Handbook for the Use of Students 
Engineers and Naval Constructors based on the woik 

Schiffsturbinen Dr C Bauer and O I asche tran lated 
by M G S Swallow illustrated Sampson Lou and Cn 
Ud— All the Worlds Airships F T Tanc T Fisher 
Unwtn — \ Glides of the Air \ Lougheed illustrat^ 
WUltams and JVorgafe — How to Build ai Aeroplane R 
Petit translated by T O B Hubbard and J H Ledi 
boer Illustrated 

Geooraphx and Trix**! 

D Appleton and Co— The New North A G Cameron 
illustrated G Bell and Sons —In Wildest \fnca P 
Macqueen illustrattd 1 and C Black — Geogrtphicul 

Pictures Land horms and how The\ arc Made in Packets 
of Six Cards i Structure of tlie Earth s Crust li 
Elevation and Depression of the Land in The Sculpture 
of the Surface iv xi x'ii (Sculpturing Agents) JHvep 
The Ocean Volcanoes and Volcanic Activity a (Posltlxp 
Und Forms) Plateaus and Plains x (Negative Land 
Forms) Valleys xii xin a»v (Land Foms with 

Typical Vegetation) Df serfs Steppe* Foresta The Teach 
Ing of Geographx in Hemintary Schoob Prof R L 
Archer W J I-ewis ind \ E Chapman n Black 
wood and Sons —Sport and I ife in the Further Himalaya 
Malor R L. Krnnion Illustrated Constable and Co 
Lid— Pi Text-book of Mathematical Geograph) Captain 
H G Lyon* F R S The I and of the Hittitcx Travel 
and Archeological Fxploration in Asia Bllnor Prof J 
Cantang illustrated G Ftsther U*^) -Geogiaphie der 
Fame Christ Methuen and Co— Terre Napol<^n t 
H istory of French Explorations and Projects m Auxtrali i 
E Scott Illustrated Oxford University Press —A 
graphical Introduction to Geography I^ A J I *'*'bert 
£)n G Phihp and Son lid— Philips Model Geo 
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Mphy I Outlines of Geography ^ il , The British Isles , 
ni Europe iv , Africa v Asia v] , America vil 
Australasia vUl Tlie British EmplrQ Illustrated the 
concluding volumes of Elementary studies tn Geography 
H J Mackinder i Distant T^ands ii The British 
Empire T Fisher Unwin — ^Tramps In Dork Mongolia 
J Hedley illustrated A Handbook of Polar Discoveries 
Major-General A W Greely 

Geoloot 

R Culley —The Stoiy of the Earth Prof Dwerryhoute 
/ M Dent and Sons Lid — Geology Prof J W Gregory 
FRS G F " 


edited by J Sherren with a memoir by H H Ba^ 
ford John Baie Sens and DanUUson JLXd, — ^Tropical 


FRS G Fischer ^ Orsehule der Geologic 

Walther new edition C Grfjjiit and Co Lid — Geology 
for Engineers Major Sorsbie R E illustrated Mac 
miUan and Co Lid —The Origin of Ore Deposits and the 
Extent of Future Supplies Prof J W Gngory FRS 
Milner and Co Ltd —Geology Chapters of Earth 
History G Hickllng illustrated 

Mathematical and Phyucal Science 

D Appleton and Co— AKnal Navigation Prof A F 
2 ahm illustrated Descriptive Meteorology W L Moore 
E Arnold —The Foundations of Alternate-current Theory 
Dr G V Diysdale C onstahle and Co Ltd — Ionisation 
of Gases Prof J S Townsend FRS Text book of 
Ph>s!cs H E Hurst and R T Latte> Telegraphic 
Photography T Thome Baker / AT Deni and 
Ltd — Astronomy Prof F \V Dyson h R S C Griffin 
and €0 Ltd — Electrical Theory and the Problom of the 
Universe G W de lunzclmann Hydrographic Survc> 
mg for the Use of Beginners Amateurs and Port and 
Harbour Masters Commander S Mesbum R N illus 
trated G G Harrap and Co — F xernses in Geometry 
G I Edgett Descriptive Geometry Pmf C C Anthony 
and G F Ashlev T Werner Laurie — Chats on Astro- 
nomy H P Hollis illustrated Macmillan and Co / fd — I 
Stabihty In Aviation Prof C H Bn an FRS Ancient ' 
Eclipses and the Lengths of the Day Month and \enr j 
P H Cowell FRS Solar Resenirhes Dr G t Hale ! 
For Mem R S The Shape of the Earth Prof A E H I 
I ove FRS Wind Pressure Dr T E Stanton Re 
searches in Magneto-optics Prof P Zeeman Climates of 
British Possessions Dr W N Shaw FRS Wonders 
of PhysicBl Science E E Fournier illustrated Jifetbuen 
and Co —Elementary Experimental Flectnntv and Mag 
netism W T Clough illustrated Oxford Vmversity 
Press — Mysticism m Modern Mathematics New 
Haven Mathematical Colloquium edited by J Pierpont 
Kegan Paul and Co L/d— Light and Photography Dr 
H Vogel and A E Carrett revised and brought up-to- 
date by A E Garrett illustrated G P Pufnam s Sow* 
— Nautical Science in its Relation to Practinl Navigation 
together with a Studv of the Tides and Tidal Currents 
Prof C L Poor illustrated Rehman I id — Meteor 
ology Practical and Applied *Mr John W Moore new 
edition illustrated The S P C k — ^The Spectroscope 
Prof H F Newall, FRS T Fisher Uwww — The 
Amateur Astronomer G Riogler translated by G A 
Clarke illustrated 

Medical Science. 

D Appleton and Co — Haemorrhage and Transfusion 
Cl W Cnle A Text book of Nursing M F Donnhoe 
Ophthalmology L W Fox Dentistry L C reenbaum 
Nutrition and Dietetics W S Hall Preparation of the 
Patient and Treatment after Operation H A Haubold 
Text book of BacteHologyt P H Hlu Diseases of 
Children edited with annotations^ by Dr A. Jacobi 
Surgical Diagnosis A B Johnson 3 vols Orthopedic 
Surgery H L Taylor Practical Dietetics with S^lal 
Reference to Diet in Disease W G Thompson illus 
trated Medical Sociology a Seriei of Observations touch 
ing upon the Relations of Meoieme to Society J P War 
batse Clinical Chcmistiy and Microscopy F C Wood 
Mlustrated atul a new edition of The Diseases of Infancy 
and Childhood I E Hok E Arnold — Contributions to 
Abdominal Surgery the late Harold l,«slie Barnard 
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Medicine and Hygiene C W Daniels and E W-ilkm* 
son part ii illustrated A Handbook of Practical 
Parasitok^ Drs Max Braun and M L(Uu> lltustrated^ 
and a new edition of Hie Prescriber’f Compendium 
C J S fhompson A and C« Blosk —Text book of 

Operative Surgeiy Dr T Kocher translated by H J 
Stiles new edition illustrated CoiseB and Co Ltd — 
Radium therapy translated from the French of Drs L 
Wickham and Degrals by S E Dore and new editions 
of Manual of MiUtarv Ophthalmology for the Use of 
Medical Officers of the Hqme Indian and Colonlat 
Services M T Yorr Diseases of the Joints and Spine 
Prof H Marsh R Culley — Nationol Health Manuals^ 
edited by Dr T N Kelynack G Fischer {/ana) — 
Operative Chlnirgie der Harnwege Albaifan* 1 Lief 
Alkoholpsyrhose Stacker Erkrankungen des Blind- 
dormanruingcs Winkler KUnische Immunlt&telehre und 
Sorodiognostik Wollg Eisner G G Harrap and Co — 
Health Studies Applied Ph>siology and Hygiene E B 


Hoag Jphn Lane — ^The MedlcaT Diseases of Children 
R Miller MaemtUan and Co Ltd — Chronicles of 

Pharmacy A C Wootton A System of Medicine by 
Many Writers second edition, edited by Sir CU/Tord 
Allbutt k C B M D and Dr H D Rolleston vol 

\{i Diseases of Muscles 1 rophoneuroset Peripheral 
Nerves and Spmal Cord Mrtbuen and Co —The Hygiene 
of School Lite R H Crowley illustrated Methuen s 

Health Readers vol 1 Introductory C J Thomas 
J Murray —Health Progress and Administration in the 
West Inciies Sir R Bo\ce J Ntsbet and Co Ltd — 
Injuries and Diseases of tbe Knee-joint Sir W H Bennett 
illustrated Common Affections of the Ll\er Dr W Hale 
MThite Gall Stones and Diseases of the Bile-ducts, ] 
Bland Sutton illustrated Cancer of the Stomach A W 
Mayo Robson illustrated Injuries of Nei^'es and their 
I Treatment J Sherren illustrated Swan Sonnenschetn 

and Co lid — The Nature of Cancer J Clay illustrated 
T Fisher Unwm — The Conquest of Consumption Dr A 
Latham and C H Garland Appendicitis when should it 
be Operated cm® Dr J B'lvimgbrtner translated by A M 
Mander illustrated Psychotherapeutic s a Symposium 

Drs M Pnnee F H C emsh J J Putnam E W 
Taylor B Sidis G A Waterman J E Donley E Jones 

1 A WiUiams 

Mbtallueoy 

Longmans and Co — Metallography Dr C H Desch 
Technology 

Constable and Co Lid — ^Textiles A F Barker 
Foreign and C olonial P'ltont I ows W C Fairweather 
Waterproofing an Fngmeormg Problem M U Lewis 
C Griffin and Co Ltd —Ceramic I iterature Commled» 
Clnssificd and Described M L Solon J oefe 

wood and Son —Drying Machinery and Practice 
fl Handbook on the Theory and Practice of Drying 
and Desiccating with Classified Description of Installa- 
tions Machinery and Apparatus including also a Glossary 
of fechnital Terms and Bibliography T G Marlow 
illustrated Methuen and Co —A Woodwork Class-book 
Beginners Course H Hey and G H Rose ilhistrated 
Osejord University Press -^The Theory and Practice of 
Perspective G A Storey Traditional Methods of Pattern 
Designing K H Chnstie WilUams and Nor gate —Beet 
hugar Making and its Chemical Control Y Nakaldo 
Illustrated 

MiSCBLLANBOUa 

D Appleton and Co — Psycholofflr and the Teacher 
Prof H Munsterbe^ E Atfiold — Book keying and 
Accounting M W Jenkinsort Chaito and Irmotii— A 
History of Babylonia and knmiu from Prehistoric rinWs 
to the Persian Conquest t, W King illustrated ^ i 


A History of Sumer and Akkad an Account of thdparly 
Races of Babylonia from Prehistoric Times to abo^ b c 
aoQo vol ii Histoi^ of Babylon from the Foundatioi}> 
of the Monarchy about a c aooo until the Conquest of 
Babylon bv Cyrus, E c yq vol iH A Histor^ of Assyria 
from the Earliest Period until thq Fall of Nineveh before 
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^ Modtffl BC 606 Th$ Gftfjfcam PuhUshUig Company 
-«-4dBnca in Modern Life vote v and vl illustrated 
•C GHgjln and Co Lid.— Modem Metliods of Sewage 

Dteposal Q B KershaWf llluetrated, Introduction 
the Theory of Statlatioij G U Yule with dia^ami 
CfOphy Lockwood and Son — The Valuation of Mineral 
ftfop^ee, T A O’Donahue. Longmans and Co— A 
HUtory of the Cavendish Laboratory, Cambridge This 
volume if intended to commemorate the twenty fifth 
anniversary of the elecdon of* Sir J J Thomson to the 
Cavendish professorship of experimental phndcs Among 
the contiibutors are tho President of Queens' College, Dr 
Sefauscer, W p D Whetham Dr R T Glazebrook 
^ J J Thomson Prof H F Newell Nonman 

Campbell, Prof E Rutherford C T R Wilson and 
Prof Wliberforce The final chapter of the book will be 
devoted to a bibliography and biography of those who 
have done research work at the laboratory since its 
foundation MacmiUan and Co Ltd —Tennyson as a 
Student and Poet of Nature, Sir Norman Lockyer K C B , 
F R S and Winifred L. Lodeyer Oxford University 
Prdis —Chinese Pottery and Porcelain a translation of 
the Tao Shuo with introduction &c by S W Bushell 
G Routledge and Sons Ltd — Sonnenscheln s Best Books 
hew edition, in three parts Swan Sonnensehein and Co 
Ltd — Hegel’s Phenomenology of Mind translated by J B 
BaiUle s vols Thought and Things a Study of the 
Development and Meaning of Thou^t or Genetic L^c 
Prof J M Baldwin In 3 vols vol iii Real 

Logic Time and Free Will an Essay on the Immediate 
Data of Consciousness Prof Bergson translated by F L 
Pogson Physiological Psycholof^ Prof W Wundt a 
translation of the fifth and wholly re-written German 
edition by Prof F B Tltchener !n 3 vols vol li 
Tfuslove and Hanson Ltd — Oriental Sitverwork H Ling 
Roth illustrated The UnsvefsUy Tutorial Press Ltd — 
Ki^giene for Training Colleges Dr R Lyster 


UHIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

BiRinNOHAM —The Huxl^ lecture this year Is to be 
delivered by Prof Percy Gardner Lincoln and Merton 
S^fofd^ of classical archaeology In the University of 

Mr Joseph Coates has been appointed to a demonstrator 
ship In chemistry and Mr R H Whltehouse assistant in 
the Day Training College for Men 


-Cambudgb — The next combined examination for sixty 
seven entrance scholarshipe and a large number of exhibi 
tlons at Pembroke Gonvllle and CSlus, King's Jesus 
Christs, St John’s and Emmanuel Colleges will be held 
on Tuesday, December 6 and following days Mathe- 
matics classics and natural sciences will be the subjects 
of examination at all the above-mentioned colleges Most 
of the colleges allow candidates who intend to study 
mechanical sciences to compete for scholarships and 
exhibitions by uklng the papers set In mathematics or 
natural sciences A candidate for a scholarship or exhibi 
tion at any of the seven colleges must not be more than 
nineteen years of age on October x, 1910 Forms of 
application for admission to the examination at the re- 
sp^ve collegM may be obtained at follows — Pembroke 
College W S Hadley, Gonvllle and Caius College the 
Master Kira’s College W H Macaulay Jesus College 
A. Gray (Sinst’s College Rev J W Cartmell St 
John s College the Master Emmanuel Colkge the 
Master, from any of whom further information r^pecting 
the scholarships and other matters connected with the 
several colleges may be obtained 


Oxford— The University Junior Scientific Club will 
hold its triennial oonversaxlone on Tuesday May 34 being 
the Tuesday in Eights Week Members of the club 
can <^taln tickets on application to Mr N T Huxley 
BalQol College The promise of exhibits from members 
will bV gratefully welcomed by Mr A F Coventry 
•Magdalen College on behalf of the committee It Is hoped 
that many oM thtnubers of the club will take the oppor 
-tuMty of retiring the scientific departments of the 
University 


Wn ovnA irrtT 


The late Mr I* s Massey of Rochdale among many 
other bequests has left 6S00/ , free of duty to the Uni 
versity of Manchi ster The residue of his property 
amounting to about 1 10 000/ after the bequests are pro 
vided for Is left upon trust to be applied for such charitable 
purposes for the benefit of the inhabitants of Burnley at 
the Corporation of Burnley shall determine but so that 
such purposes be limited to all or one or more of the 
following objects and be not by way of reduction of 
rates — education whether mental physical technical or 
artistic the advancement of science learning music or 
other art 

An effort Is being in ide to found a National Industnal 
Education league to emphasise the nocessitv of making 
eletnenCary education go hand in hand with mdustritd 
train ng In view of the gt^neral consensus of oiiinion ns 
to the necessity for the mrmation of such a league a 
national conference is to be called at an early dite for 
the purpose of formulating a scheme for carr3ing out the 
objects of the league In addition to the approval of many 
other associations of workers no fewer than ^ trades 
councils together representing towns and 3^ trades 
have given their adhesion and the London Chamber of 
Commerce recently passed unanimously the following 
resolution — That the council of the chamber approve 
heartily support and will give all their assistance to the 
proposed National Industrial Education League Anyone 
anmous to take part in the work of the new league should 
communicate with Mr R Applegarth Central Offices 
Craig 8 Court House Channg Cross London 

Mr W H Lb\er who was appointed recently chair 
man of the Liverpool School of Tropical Medicine in 
succession to the late Sir Alfred Jones has made known 
to the council and professors of the University of Liver 
pool the particulars of a munificent scheme he has devised 
to assist the work of the University He proposes to devote 
the sum of qi oool to the scheme Airangements have 
been made with the owners of the old Bluecout School for 
a lease for a number of years Dunng that period the 
University can have the option of purchasing the sihool 
for a sum approxlmatclv of 34 oool Anv time when the 
University exercises that option Mr l^vrr will piy the 
money and the school will be furnished If the building 
Is not found suitable then he will pav 34 oool for the 
erection of a building adjoining the University In which 
the School of House and Town Planning can be accommo 
dated, and also the School of Architecture While the 
University is considering whether the option shall be 
exercised Mr I.cver will pay the rent of the school To 
provide money for the School of House ind Town Planning 
the School of Tropical Medicine and th School of Russian 
Studies Mr Lever proposes to transfrr hoooo/ worth of 
shares In the Bromboro* Port Fstnt** t ompanv to the 
llniversitv These shares will in future \ears he a source 
of great Income to the University While the shires are 
not paying a dividend Mr Lever has amnged for ten 
years to guarantee 3 per cent on the 60 oool which will 
make 1800Z a year for ten vears Wth the consent the 
Unlversltv of this 1800 / a \ear 800/ will go to the School 
of Civic lOsIgn 8oof to the School of Tropicil Medicine 
and 300 / to the School of Russian Studies 

On Friday list March 4 the Chancellor of the 
Exchequer with whom were Mr Haldane and Mr Rund 
man, received in his privite room at the Hoiis^ of 
Commons a deputation from various universities on the 
subject of increasod financnl assistance A news ngmey 
states that the deputation represented all the univei^itles 
and university collegts in Fngmiid excepting Oxford Cim 
bridge and Durham The proceedings were private but 
the Times gives the following account of the points brought 
forward by the deputation It was urged that mone\ is 
greatly needed for d velopmenl purposes The Treasurv 
grftnts so far from cutting off local subscriptions muni ipil 
and privdt© have encouraged them local people feeling 
that tho institutions are recognised by the Gwernment and 
regarded as a national concern to which thev mav 
contribute Fverv neu chair established and e\erv new 
building put up means extra expense for maintenance and 
the deputation urged that while it is quite possible to get 
the locality to pro\id buildings and equipment it cannot 
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provide maintenance Many localities feel they have done 
ail they can and they also feet they arc not merely doln^ 
local work but national and Imperial, indeed world wide 
work Students are drawn from every part of the Empire 
and from foreign countries particularly China and Japan 
and they are under no obligation to j^ve their services 
where uiey are trained Any increasea grant now given 
b> the nation will be used not In the fixed and ordinary 
work of the institutions but In the hipest class of work 
and in \arious enterprises that are being kept back for 
want of funds The speakers also pointed out that there 
IS under present conditions a certain amount of wasteful 
ness not In money but in brains and energy because at 
their meetings the authorities arc generally occupied not 
in discussing how best to spend the money and what under 
takings will be best for the country but merely how to 
economise their funds and how to save lol or 50I Work 
IS lying ready at hand which th^ are powerless to under 
take Mr Llo>d George In the course of a sympathetic 
reply told the deputation they could not have come at a 
worse time Nothing definite was settled but a committee 
has been appointed by the deputation to prepare more 
detailed information for the Chancellor of the Exchequer 
ns to the financial requirements of the various institutions 


SOCIETIES AND ACADEMIES 

London 

Roval Society, Januaiw Vj -^Sir James Dawar I^g 
period determination of the rate of production of 
helium from radium In a previous communication the 
rate of the production of helium from 70 milligrams of 
radium chloride was determined by a succession of observa 
tions on the growth of pressure measured bv a McI..eod 
g'luge These observations extended over a period of about 
SIX weeks It was thought desirable to make an expert 
inent to determine (ho amount of helium resulting from 
this same sample of radium after standing in x scaled 
bulb for m extended period lor this pur^se the bulb 
containing the radium chloride was sealed off nt the con 
elusion of the abo\e-mentioned expenment of iqo8 and 
k pt for nine months In order to measure the helium 
thus produerd it was necessary to devise a vacuum light 
)Oint between the scaled radium bulb and a McLeod gauge 
Ko constructed that after thoroughly exhausting th* gauge 
the drawn-out end of the radium bulb could be broken off 
thus allowing the pressure of the accumulated helium m 
the radium bulb to be rapidly determined The total 
volume of the apparatus was 320 c c ITie pressure m the 
rxdium bulb when sealed off at the conclusion of first ex 
penment was 000406 nun the partial pressure due to 
this amount of helium would be 0*00008 mm which must 
be deducted from the observed pressure to get the true 
pressure due to the helium produced in the radium bulb 
during the penod in which it remained sealed up also the 
pressure in the gauge before breaking (o 00005 mm ) must 
also be deducted This gives a corrected pressure of 

001613 mm obtained after heating the salt due to the 
helium produced from 70 milligrams of pure radium 
chloride during x pericxi of 275 days in a space the total 
\olumc of which was 320 c c The value of the rate In 
tfrnis of cubic millimetres of helium per gram of radium 
per dav is thus deduced as o 463 

March 3 — Sir Archibald Geikie K C B president in 
the chair —I C ••dfoVd Ihe dc^pression of freenng 
point in \(r\ dilute aqueous solutions — J M«ro«r Sturm 
I louMlle series of normal functions in the theory of 

integral equations It is the purpose of this memoir to 

develop the theor\ of Sturm Llouville series of normal 

functions as a brant h of the theorv of integral equations 
In the first place two theorems arc established relative to 
the senes 

+.(j) t «)*+♦,<*) 

+ >^ (j) f* U)/(f)d/+ 

m which 1^/), , i^„(r) are a complete system 

of normal fanctions corresponding to a function (K(r, /}) of 
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positive type in the square Q defined by th« 

normal functioDi are astttmea to have an oid4r that the 
singular value corresponding to does not decrease ae m 
increases no rcitri^n is p laced upon^r) beyond Uiat|tt 
should have a Lebeagoe Inlegral In (a, i) Denoting by 
the solving function corresponding to K(r, t), the first tbemm 
is to the effect that the upper and tower limits of indetennlnacy 
of the above senes incluae 

iiiT- - KT^(s,t)J\tya 

A->-oo 

between them According to the second 

x-i"* M “ 

exists and is equal to the sum of the senes 




when the latter Is convergent 1 whilst the limit is +od, when 
the series is divergent It is then shown that, when K(j, r) is 
the Green s function of 


d^u 


+ ^(j]|/ssO 


satlifyiQg a pair of boundary conditions at the end paints of 
(o, v), an asymptotic formula for Ka(^, /) exists which permits 
the deduction ot important theorems relative to the canonical 
Sturm Lioo*nlle senes 

>hU) 

The normal functions are now 

solutions of 

which for suitoble values of A satis(> the bame pair of 
boundary conditions as K(j t) to particul ir systems of 
these functions correspond houner s sine and cosine series 
The results obtained for any canonical Sturm Liouville 
senes are very similar to but slightly more general than 
those for the two particular series which are associated 
with the names of Fej^r Hurwitx and Lebesgue The 
fourth section of the memoir Is devoted to an investigation 
of the convergence of canonical Sturm Liouville series In 
the course of this it Is shown that the convergence of any 
one of these series at a point of the open interval (o v) 
Involves the convergence of alt the other series which corre- 
spond to thi !»ame function Jis) The memoir contains an 
extension of all rf^ults obtained for the canonical to the 
most general i>pe of Sturm I louville series — A Von 
AntropofT Ihc solubility of xenon krypton argon neon 
and helium in water — L N G Pllon Measurements of 
the xbsolutc indices of refraction in strained gloss If 
light be transmitted through a slab of glass under tension 
T In a direction perpendicular to the line of streu It Is 
broken up Into two components polarised in planes per 
pcndicular and parallel to the line of stress If be the 
index of refraction of the glass in the unstrained state 
then in the strained state tho indices of refraction corre- 
sponding to the above two components are ;i + C|T m + C,T 
respectivelv The coefficients C, C, are spoken of as the 
stress-optical coefficients for the two rays The present 
paper gives an account of measurements of C| and C, 
according to a method described by the author In Roy 
Soc Proc A vol Ixxix pp 440-2 The measurements 
have b«^n cxrrled out on two Jena glasses bearing cats 
logue Nos O 935 and W 3109 respectively the first 
being a borosilieate the second an ultra violet glass 
So far as Is known this Is the first series of absolute 
measurements of C, and ^ extending fairly continuously 
throughout the spectrum Tnc only previous measurements 
are due to Pockel (Ann d Phys 1902) arid give the 
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of C^ and C. for the todJum thallium and lithium 
Bnes only, cd)talnea by quite a (hfferent method The 
coefficienta C, C, are found to be negative fo that both 
raya are accelerated by tension but the effect ir much 
birger for Cu, f e for the ray polarieed In the direction of 
itrSia. With regard to the dispersion in O 035 both 
aiMl Cg show a Aght general decrease as we move towards 
violet but in VV 3199, C, shows a decrease whereas 
C, shows an increase The above general variation is 
broken by a number of local sscillationB some of which ! 
are well mariced and confirm previous observations of | 
(Phil Trans A voL ccvil pp 293-301) whilst | 
Dwers are more doubtful but it seems probable that both j 
In^cea of Wracdon due to stress are affected locally by 
free periods of the constituents of the glass causing 
IrrMularltles In the curves of and C, similar to those 
itthlbltod by the curve of the Index of refraction In 
anomalous dispersion 

Royal Mieroaeopical Society Febroa^ 16.— Prof J A 
Thomson, president in the chair — Prof J A Thomaon 
Notes on Dendrobrachia faUax a rare and divergent anti 
patharlan —A ACE Mortln Ihe measurement of the 
first nine groups of Grayson s finest twelve band plate — 
F H OcMIlnat The labelling of microscopic slides 

Cambriuok 

PhUoaopbical Society, February 7 — Prof W Bateson, 
F R S president In the chair — E A Newell Arbor 
\ note on some fossil plants from Newfoundland Two 
new records from Newfoundland either of Lower 
Carboniferous or Upper Devonian age The first appears 
to be SphenophyUum Unemmum Stur both leaf whorls 
and stems being preserved The second Is a large fan 
shaped loaf probably new speafically which recalls the 
PalflDosoic fossils attributed to the genus Psygmophyllum 
— W TL Gordon The relation between the fossil 

Osmundacem and the Zygopterideee The members of the 
Z>gopteride8B and Osmundaceie arc shown to exhibit 
parallel v development, and their most primitive genera 
Zygopterh ^Ims and Thamnopietts Schleehim 

dalU Eichwald respectively are compare as regards the 
structure of the stem and the origin of the petiole to 
demonstrate an ancestral relationship between these groups 
— W T Gordon A new species of Physostoma from the 
Lower Carboniferous of Pettycur (Fife) A new seed 
showing a number of tentacular processes at the apex and 
■m ouf^ coat studded with small peg like hairs This is 
The most ancient example of the genus known — Mrs E A 
Newell Arbor A note on Cardiocarpon rompressum 
Will The results oLjb reexamination of a Coal measure 
seed originally figuri^and described by Williamson in 
1877 under the name of Cardiocarpon eomprwum — 
H Ilumshaw Thjpnjwio The assimilating tissues of certain 
Coal measure plants ^ome points m the structure of the 
leaves of Calamltes T^idophlolos and other Coal measure 
plants from the point of view of their physiological 
anatomy — L J Wilts Notes on the genus Schizoneurn 
Schimper and Mougeot A description of examples of 
Sehtzoneura paradoxa S and M recently discovered in 
the Keuper of Bromsgrove (Worcestershire) and a com 
parative review of other members of the genus — R D 
V»rnon The occurrence of Sehitonoura faradoxa S and 
M in the Bunter of Nottingham — D G Lllllw 

Petrified plant remains from the Upper Coal measures of 
Bristol Petrified material of Cordnites and other allied 
genara and also of Myeloxvion has been obtained from 
the Upper Coal measures of Staple Hill Bristol 

Manchbstbr 

Literary and Philoaophical Sociaty January 2$.— 
Mn Francis Jones president in the chair — Prof W W H 
Gaa and F Grotbarton The electrical resistance of the 
human body Measurements have been made with direct 
and alternating currents the hands of the subject being as 
0 rule Immersed in solutions of common salt Values of 
the resistance In the first case are from looa^ooo ohms 
but only from 700-800 ohms with alternating currents The 
high values in the first case ore due to polarisation the 
human body acting like a storage battery made up of con 
centratlon cells When a direct current is applied to the 
body the current falls for a time dnd then increases there 
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being a gradual increase of polarisation during the first 
period and a decrease of the body resistance during the 
^ond period l*hc luaximuni voltage for direct currents used 
in the experiments was about 40 which mut be gradually 
introduced, and very gradually withdrawn otherwise painful 
shocks are administered It was found that the resistance is 
inversely proportiondl to the area of the surface of the wet 
skin Ihe ratio of the direct to the alternating values of 
the resistanie is much higher when dry or nearly dry skin 
is tested With thr dry lingers applied to 100 volt direct 
current terminals the fiho(.k at the kathod* is greater than at 
the anode and enables the polarity of the terminals to be 
readily determined With nearly dry fingers it is also easy 
to test polarities of circuits of less than 20 volts This 
method is useful In pr ictice With about lo volts and the 
fingers immersed in salt solutions containing metal elec 
trodes the body can be used as a telegraphic receiving 
instrument the shocks at the kathode as the current is 
versed by a transmitting rommutxtor enabling messag s to 
be received by the usual code The resistance of the bodv 
being relatively low when the skin Is moist precautions 
must be taken in using supply circuits especially in 
chemical and other works Cl^tric-light fittings in bath 
rooms pubhc baths and medical baths require special 
precautions 


February 8 — Mr Fnncis Jones president in ihe chair 
— G HlekJInc ^he anatomy of Calamosiachys 

Bmnoyana Schimper It was shown that the so-callid 
nodes at which the sporangiophores arise are nut true 
noto There is no secondary xylem at that level the 
protoxylem canals are not obliterated no gaps are 
seen in the cauline bundles and the medulla is not modtfi d 
as at the true node T he slender vascular traces supplying 
the ^Kirangiophores may be arched before entering them 
Below the sporangiopliore the traces may cccnsionally be 
seen lying on cither side of the corresponding caulin 
bundle often freed from it by maceration There is ton 
siderable evidence to show that the sporangiophore tni 
preserves Its Identity down to the subjacent tru node l*hc 
axes which are commonly described as possnssing six 
bundles in three pairs are shown to possess only three 
single bundles Both three and four bundles are proved by 
serial sections to characterise different parts of tlie same 
cone There Is some evidence that the alternation of the 
bracts has been brought about by their literal displac 
ment It was shown to be possible to obtain good senes 
of sections by grinding the blocks containing the maternj 
and taking photomicrographs of the successively exposed 
surfaces— L E Adam* A hypothesis as to the cause 
of the autumnal epidemic of the common and the l<?*scr 
shrew The fact that more corpses of shrews are found 
in autumn than during the other seasons of the year ha® 
been a standing puzzle to naturalists nnd no wholly sMis 
factory explanation has hitherto been uggested Tlie 
known agencies of destruction such is conflicts among 
themselves attacks of enemies scanity of food ana 
drought whilst resulting in nnnv deaths fail to acctmnt 
for the sudden nsc in mortnlitv during the autumn The 
author as the result of obw rv-itioiis and investigations 
carried out during a number of \ears is decidedly of Ine 
opinion that the autumnol ‘ Lpuhinie as it i nlled is 
due to nothing more thin old old age m the case of 
the common and the lesser shrew 1 m mg reached in rough I v 
thirteen or fourteen months This conclusion is supiwrten 
bv the fact that al! sp. . imens of the common and lessfr 
shrew tnpped during and xfter Dc^ber in a of 

years were found to be immature This hypothesis would 
account also for the ibsence of wounds and other marks 
of violence in many of the corpus found 


Rov«l MeteorolORical Society » 

Mcliish orwidont tn the chair— Dr W Mafcower 

A J Makoe^r iml Mis-i M WWt* lnvr<itiC»lion if 
the elertricil stito of thr upprr otmoaphtre made at Hi 
Howard Fut-ito Ob« niton Clossop— A W 
The resulti of twrnti fi\e roRistenng ^Hoon ascents m-ide 
from Manchester on June last These ^*'‘* *'" J'J) 
at intervals of one hour nnd some cutrcmely intere imK 
and valuable results were obtained from them- K ' ^ 

Lomptart and R ©orlow I Ine squalls and -issociited 

phenomena 
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task of the bfographer It, In teverat retpectt, 
i a very differeat one from tiuit of tfae adentific 
hMttriaa lAde^ it may bt afllrmed with some 
thad^ of truth that the bett biography belongt to 
the domam of Imaginative hterature For to be 
perfeatty sotoessful the biographer must make a hero 
of hi# fuld^i other words he must, at an artist, 
idesiise without diwtanging the features he endea- 
vours to portray laja often he is a mere ordinaiy 
photogra^er who removes wrinkles and smooths 
over defects, and thereby produces a lecture, recog- 
nisable iadeed, but of a man in unnatural pose and ill 
at ease m hotiday garments Again, the true artist 
does not crowd fus canvas too much, nor does he labour 
the details of his picture too diligently, we are not 
tempted to look through our magnifying glasses at 
particular parts of it, to our lots of the ^ect of the 
whole Anally, he must write from personal know- 
ledge, and with the warmth of pa'sonal affection, 
but must not allow his feehngs to outrun his 
discretion or permit his devotion to blind him to the 
fact that his hero shared the limitations of ordinary 
humanity It Is jUSt to say that Prof Fhompson 
passes these tests with a fair measure of success His 
biography is well and sympathetically written, it 
affords a vi^d, and on the whole, a true picture of 
Lord Kelvin as a student of science, as a university 
teacher, os an engineer and man of affairs and as the 
colleague and friend of a large circle of those devoted 
to science If here and there — for example in the 
account of the latter part of Lord Kelvin’s student 
career and of the proceedings at the Kelvin jubilee— 
the detail is worked with too microscopic minute- 
ness, the lines are generally bold enough to show 
the man and his work in fair proportion and to 
leave the reader with a feeling of contentment with 
the manner in which the story of a great life has been 
told and its achievements recounted 
The tadc of the scientific historian has already been 
attempted by Lannor, who has framed an estimate of 
Lord Kelvin’s work sudi as hardly anyone else could 
have composed at the present time But that work 
win not be seen in its true perspective until some 
interval of time has elapsed, Its full effect on the 
pr<^B^ress of science cannot until then be traced ui 
detail in the compbeated web of sdentific fact and 
theory which so many artists have woven, each inter 
predng the part of nature’s design winch lay before 
his eyes 

The sketch of Prof James Thomson, Lord Kehnn’s 
father, and of college hfe in Belfast and Glasgow in 
tfae second, third, and fourth decades of the nine- 
tecptii century, Is somewhat more meagre than It 
Jfaigfat have b^, perhaps , and a Uttie later when the 
professor of matitematics appears again, the picture 
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seems « little out of focus Tales of his eflideney 
and of the respect and admiration with which Vm 
students regarded him as a teachpr, are still current 
among the few Glasgow graduates who remember 
the old college as it was m those days at the begin- 
ning of the last quarter of a century of its existence 
But no doubt many of the readers of Prof Thompson’s 
book, lika the present writer, have come to it fresh 
from the perusal of the charming account of the 
family life of the Thomsons contained in Miss Agnes 
Ring^s recently published Lord Kelvin & Early 
Home -^tiie reminiscences of Mrs King Lord 
Kelvin’s eldest sister — a narrative which Pro^ 
Thompson tells us he has purposely refrained from 
trenching upon 

Prof James Thomson’s oral examinations are t»tiU 
spoken of as stimulating and instructive and his 
example was fcdlowed with success in Aberdeen bv 
David Thomson who went there to be professor of 
natural philosophy after teaching Dr Meikleham s 
dasses daring Ihe years that preceded William Thom- 
son ’b return from Cambridge But the power of 
effective oral examination bke that of maintaining 
order without effort, is the result of a certain almost 
indefinable personal quality which many hi^ly gifted 
men do not possess The advent of Dr James Thom 
son put an end at once to the pea-shootuig and other 
antics in which the students of mathematic^ had 
previously indulged, and his personality impressed 
itself in other ways on university discipline and the 
conduct of university affairs, through his influence 
as a member of the Faculty which, not the Senatus 
was then the administrative governing body In later 
days the reflect which the students felt for William 
Thomson’s scientific eminence and the controlling 
force of his temperament combined to preserve order 
in his presence and prevent the most daring from 
taking liberties His oral examinations howeicr 
were rather an occasion for digressions which, though 
highly interesting end instruciive m thcmveivcs were 
not always such as to recall and elucidate the topics 
dealt with in the previous lecture 

The old college Prof Thompson sjys was sur 
rounded with horrible slums, and no doubt its 
environment was sufficiently wretched This should 
not be misunderstood Ihings were not alwa>s 
so bad m that part of the cit\ and at the pre- 
sent time thanks to the Glasgow City Impro\t 
ment Trust the conditions of hfo in the cast end 
have been greatly improved In the ’thirties and 
’forties, when the Thomsons lived in the residential 
court of the college the old order of things w is 
passing away Baihe Nicol Jarvie no longer lived over 
his counting-house, and the tobacco lords and othtr 
wealthy merchants grown distrustful of the comforts 
of the Saltmarket were migrating *from Virgin n 
Street to comfortable villas and self-contained houses 
in the west end, where in a freer air and more health 
ful surroundings they hved a not much less frugal 
Ufc The birth and development of engineering 
cstablirfied factories on the Clyde and brought 
labourers and mechanics from all quarters The 
buies of the east end were transformed from places 
not very different from those which abut against 
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Home of the colleges of Oxford and Canibridge to 
lookenes of the worst description The University 
had either to aw^t the amelioration of these sur* 
roundings '^hirh came later or leave its beautiful 
old quadrangles to seek a nes^ home where no 
such environment existed Since Its establishment 
on Gilmorehill, it has found the growth of engineer<* 
tng science react enormously on the study of 
natural philosophy, and now a great new Natural 
PhilOhOphy Institute and the James Watt Engineer 
mg Laboratories exist together, within hennng of 
the clang of hammers m the great practical laborn 
tones of the Clyde with which, by their students 
and the practical problems which continually arise for 
solution, they are kept constantly in touch The 
opening of this Institute and of other new build 
mgs by the Prince of Wales on Apnl 23, iqo; was 
the last public ceremony at which Lord Kelvin 
presided as Chancellor of the University The confer 
ring of honorary degrees on the Pnnee and Pimcess 
which was only one of the incidents of the ceroinonj 
IS mentioned by Prof Thompson but the real 
occasion of the visit, directly connected though it was 
with I-.ord Kelvin s own work in the University has 
somehow escaped his attention 
A full account Is given of Lord Kt Ivin’s under 
graduate career at Cambridge and of the visit to 
Pans which followed it By that visit which he 

made at the suggestion of his father and with 
introductions obtained by him the M>ung mathe- 
matician benefited in manv wa\h Ho made the 
acquaintance of Cauchv C hnsles Llouville Sturm 
and Regmult and besides studying Fiench—and the 
cornopean ’-under Pansian teachers devoted himself 
to practical physical work under Regnault, who was 
perhaps the greatest exponmentalist of the conturv 
He received no systematic instruction in experiment 
ing —there was then no provision for such instruction 
nor for long after was am providevl at an\ university — 
but he was present to work the itr pump or to hold 
a tube or to stir a calorimeter when lold to do so 
and thus learned something of the technique of 
physical manipulation It must be ndmitt<*d that he 
never became himself an t Xpert at such work and 
his natural impetuosity in later vrars when the irons 
he kept in the fire were almost innumerable made 
his presence m the laboratory a source of perturba 
lions which seriously interfered with the systematic 
progress of research Thus there was just a shade 
of truth in the legend— written on the bhukboard by 
a laboratory student when the knij^hthood after the 
laying of the iH6b Atlantic cable was mnounced— 
llie (k)night comclh when no man can work 1 
The story of his election to the chair of natural 
phlloi»ophy in 1840 is told in detail, and it is inters 
estin^, to rea^the principal testimonials presented by 
Thomson, which have been printed from a com 
plete set in the possession of Dr l^Iutchison of 
Glasgow There cun be no doubt that he had 
already impressed all the scientific men whom he 
hid met with his extraordinarv ability and promise, 
and all who support his candidature- including 
MM Regnault and l^ouvilIc and Hopkins Fuller 
Le^lfe Ellis and De Morgan, predict for him a dls- 
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ttngulshed future at an Investigator In an appendU 
to chapter v (the subject of which Is * The Young 
Professor ) Is printed the famous introductory adr 
dress which w*as annually brought out to be read at 
the first meeting of the natural philosophy dgsi for 
the session, but which was invariably depiuted frogi 
within the first three or four minutes, and laid Asl^ 
to be taken up again only after the lapse of another 
year It was a matter for regret that it was not reqd 
through each year — It wm read through in 1846, In 
much less than the allotted time, and Thomsm was 
so disconcerted that he could find nodiing to go on 
with I— for its language la simple and yet dignified, 
and well fitted to impress the minds of youthful 
students be^nning the study of natural science In 
this address he distinguishes between what he calls 
mental history and mental philosophy, and be- 
tween natural history and natural phUosi^y 
He says that 

What may by the analogy of terms be called nienfol 
history that is to say a combination of personal ex- 
perience and a knowledge of men and of manners, 
with the study of politics and history, leads us to 
reason upon the abstract properties ot mind, and to 
investigate that system of general laws on which 
mental philosophy is founded ho In the study of 
external nature the first stage is the descnption and 
classification of facts observed with refermice to the 
various kinds of matter of which the properties are 
to be investigated , and this is the legitimate work of 
i^Tafural History The establishment of general laws 
In any province of the material world by induction 
from the facts collected in natural history may with 
like propriety be called Natural Philosophy 

Thus the observations* and their comparison and 
classification, which led to Keplers laws belong 
to the natural history of celestial mechanics 
Newton’s deductions from Kepler’s laws, and the 
theory of universal gravitation which account 
for all the motions of the planets belong to tho 
natural philosophy of the subject The funda 
mental subject of natural philosophy is said to be 
dynamics or the science of force, and it is interesting 
to find the importance of this foundation insisted- upon 
for all the principal divisions of physics Referring to 
three of these— heat electricity and magnetism lie 
says — 

Our knowledge of theso brandies of the science is 
not SO far advanced as to enable us to reduce all the 
various phenomena to a few simple law s from which, 
as in mechintcs by means of mathematical reasoning, 
every particular result may be obtained, but dmrva- 
tion and experiment are the pnncipal means by which 
our knowledge In this department may bo enlarged 
Hence what is called the experimental or physical 
course includes these three subjects, while the more 
perfect sclcnceq of mechanics [here he means 
dynamics mechanics * he always defined aS the 
science of machines] and optics being really mathe- 
matical subjects form a distinct division of the studies 
prescribed by the University for the complete course 
of Natural Philosophy 

Thomson does not seem to have dwelt on the 
deductive processes of mathematical physics In his 
address though these are quite as impocjtant as tbs 
induction with which they must be combi^ Tht 
deductive process by which Adams and Leverriqr made 
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OUM the place of die planet Neptune from the perhirba- 
tif^na of Uranus gave a result which^ when found to 
agree with observation was genially regarcfed as 
affording a much more forcible proof of the truth 
of the gravitational theory than all the induction 
which preceded it and the same thing may be said 
of results in other departments of physics, which 
illuatrpte the predictive value of a true theory A | 
reference to Adams and Levtrrier, and the discovery 
of Neptune was made in the address, but after 1862 ! 
It was omitted 1 ^ the advice of Pro^ Tait, who 
thought that thd subject of Neptune had been ndden 
to death * 

The provinces of heat electncity and magnetism 
which are referred to in the mtroductory address as 
Iving in great measure outside the scope of dynamics 
it was Thomson’s destiny to bring under the swav 
of the science of fortfedi He is already when in 
Paris meditating on the results set forth m Gauss’s 
great memoir on attracting and repelling forces vary 
tng inversely as the aquore of the ^stance and 
noticing how the general theorems there given lead to 
conclusions which were afterwards expressed in the 
language of the theory of energy The letter (quoted 
oil p 130) is interesting in this connection and m some 
others. 

April 8 i&u lo^y, in the laboratoi^ (of 
Physique at the CoU de France M Kcgnault, Prof ) 

I got the idea which gives the mechanical effect 
necessary to produce any given amount of free elec- 
tneit} , on a conducting or non-conducting body If 
m is any electrical element v the potential of the 
whole mysiem upon it the mechanical effect necessary 
to produce the distribution ts Zmv Also the 

theorem of Oauss that Jmv is a mimim when v 
is const shows how the double mil which occurs 
when we wish to express the action directly 
may be transformed into the diff -co of a simple 
inti taken with reference to the distance between 
the two spheres This has confirmed my resolu 
tion to commence experimental researches if ever I 
make an\ with an investigation of the absolute force 
of statical electricity As yet each experimenter has 
only compared mtensitics by the devn» of their electro- 
meter 

Here we have the train of ideas in progress which 
led, no doubt to some of the senes of papers on the 
mathematical theory of electricity which were pub- 
ashed later in the Cambridge and Dubhn Mat^c 
mattcal Journal But what is still more particularly 
to be remarked is the determination to measure forces 
m absolute units In the discussions of Lord Kelvin’s 
wwk which have appeared in pnnt, hardly sufficient 
Importance has been attached to the part which Thom- 
son played in the working-out of the scheme of abso- 
lute measurements the beginnings of which were 
made by W Weber and Gauss Perhaps as he con 
fessed later in one of his addresses he never succeeded 
in getting the capacities of the leyden jars in his 
laboratory expressed exactly m absolute units but it 
became possible to obtain a fair estimate of these 
capacities, and to measure also in absolute units bv 
me^ns of the beautiful electrometers which he after 
wdrds made, the potentials to which the jars were 
Chargedi and -therefore to say approximately, In ergs, 
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how much energy was stored up 10 a particular jnr 
when charged to the measured potential Each experi- 
menter, he says expressed his results in terms of the 
deflections of his own electrometer not merely was 
that the case but currtntb were measured by each 
experimenter in divisions on his own galvano- 
meter, and the msulation resistance of a cable at 
one time could only be lompared with its xalue 
at another time by using the same instruments as 
before and reproducing exactly the former conditions 
All this had to be swept away and an absolute 
system substituted when Atlantic cables began to 
be laid, but an enormous amount of exceedingU 
valuable work both theoretical and experimental 
had to be done ere a proper system could be elabor 
ated No small amount of this w as accomplisht d 
by Thomson and his volunteer Hboratory corps it 
Glasgow, m the coal hole at the old college is 
some members of that corjis hive since described the 
famous first laboratory for students llicn the 
toil which the members of the British Association 
Committee undertook in working out perfecting 
and realising the s^sUm of units! It was work 
which did not attract pubhc attention or strike tbr 
public fancy and yet hardly anything else has done 
more to render possible practical applications of dec 
Iricity in all their modern ramifications 

In the early ’fifties enme the pipers on the 
theory of heat The account of Carnot’s theory of 
the motive power of he it with its determination of 
Carnot’s function from Rcgnault s expenmcntj» on 
steam, valuable as it was seems to have led fhom 
son s thoughts into a kind of groove from which 
when Joule’s proof that heat and work were equiva 
lent was published, he had some difficulty in escaping, 
and which involved him in considerable perplexil> 
It is as Prof Thompson says entirely to the credit 
of Clausius that he snw clearly at once the full force 
of Joule’s discovery and accepted implicitly the first 
law of thermcKlynamics to which that discoverv 
pointed After that the necessary modification of Car 
not s theory followed immcilnlelv and C arnot s notion 
of a cycle of operations enabled thi whole of the 
immediate consequences of the true dvnimicil theory 
to be worked out A little 1 iter but indepcndcntlv 
Thomson also arrived at the true theory nnd by an 
axiom or rather postu! itc verv differently ex 
pressed from that emplojed by Cliusius but on tlio 
whole equivalent showed thit the ctTicicncy of alt 
ideal thermodjnamic engines no milter what tlicir 
working substances were compoMxl of had the same 
value This m Thomson s hands led afterwards to 
his definition of absolute temperature, a conception 
which Prof fait used to insist in the pages of 
Nature and elsewhere was of the most enormous 
Importance and ought to be set forth at the outset 
in every treatise on the subject 
Thomson s great paper followed up as it was by 
developments and apphrations of the theory in In'* 
later writings w-is destined to exert a profound in 
flucnce on the studv of thermoiivnamics both in this 
country and abroad J his resuit w ts in part due 
to the peculiarities of his treatment of the subject 
which were characttristic of his pnctica! gentus 
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The object of the memoir It firA clearly announced, 
then the process and its results are unfolded, with 
a reference at every principal step to the physical 
meaning of the operation perfortnefl and the result 
obtained, and in every part the prooes| adopted is 
preceded by a carefully worded statement of the as- 
sumptions made, and the prest^ppositions involved 
Clausius, on the oth^ hand, aivd with him almost 
every Continental wnter, begins by referring to an un 
defined substance called a ^ perfect gas and by means 
of that substance absolute temperature is defined as 
R/^, where R is a constant and p and v are respec- 
th^ the pressure and volume of a given mass of the 
gM* Thomson obtained his scale of temperature by 
means of an ideal engine, and then came the com- 
parison of his scale widi that of the air thermometer, 
by means of his porous plug experiment, which he 
earned out in collaboration with Joule in the famous 
series of expenments on the thermal efTccts of fluids 
In motion This experiment falls at once into dear 
relation to the whole theory in Thomson's sequence 
of ideas , this is hardly the case in the other m^e of 
treating the subject 

The earlier papers on heat were all communioated 
to the Royal S^ety of Edinburgh, of uhich Thomson 
became a fellow in 1847 Of this society he was 
Keith medallist in 1864, and one of the chief grounds 
for the presentation of the medal was the diwvery 
of die theorem of minimum energy of a system of 
connected particles, started by impulses applied at 
specified points and subject to the condition that the 
velocities of these points have specified values This 
theorem is stated by Prof Thompson on p 1141, with 
rather less than sufliaent caution , for if the condition 
be that the impulses applied at the speafied points are 
also specified the motion is one of maximum energy 
The far-reachipg scope pf this theorem is now much 
better understood than it used to be , for example, by 
analogy, certain theorems of electricity may be re- 
garded as particular cases of it The whole subject 
of these general dynamical theorems has been dis- 
cussed by Lord Rayleigh in his Theory of Sound * 

The appointment of Tait to the chair of natural 
philosophy in Eduiburgh led to the literary partner 
ship which had as its result the publication in 1867 
of the first volume of the Treatise on Natural Philo- 
sophy and in 1873 companion volume, The 

Elements of Natural Philosophy* It is matter 
of keen regret that the second volume at least 
of the treatise was not forthcoming For continually 
in his lectures in 1874, and for bome years later, 
Thomson referred to the discussion of properties 
of matter which would be contained in that volume, 
and references to it are frequent In vol 1 If that 
chapter had been given to the world the treatises on 
electricity sound and hydrodynamics, which we owe 
to Maxwell, Lord Rayleigh, and Lamb, might well 
console us for the abandonment of the original scheme 
But as It IS, all the old Glasgow students of natural 
philosq)hy, who have kept up the study of the subject, 
will ever regret the loss of the promised chapter, of 
whklii they of^talned now and tim glimpses, when 
Thottiso^ referred for example to the difficulties of 
the rt q slfc solid theory of the »ther, and showed that 
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similar ^fikuldes arose when we a t t emp ted to 
plain the properties of cobblers’ wgxl 

A good id«« of Taft’s breeiy end ener g ette style of 
wofk will be obtained from letters pi ‘ iift te d at 
p 453, and elsewhere He was a man of the tnoel 
kindiy feeling and disposition, diough the native fhron 
of his character and intellect made him a form l deWe 
opponent and a severe critic and oontroverriaBsL IBe 
famous lecture on forod wiU never forgotten fay 
those who heard it m the Kibble Palace, jui Glai^w^ 
In 1876, only a faint idea of it can be obtehied by 
reading his Recent Advances in Plqrrical Science*" 
He was orderly and methodical, his sta t em ents^ 
whether oral or written, were brief and precise, andhia 
lectures were commended by all his students for their 
unfailing experimental illustrations and the clearw 
ness of their expositions 

Thomson could also be dear and predse, nobody 
more so, but in his popular discourses ho was 
always so preoccupied, and every thought so inevit- 
ably suggested new and interesting reUUons of 
things that all his hearers, except a very few^ 
quickly gave up the attempt to follow his lecture, 
and settled down to listen in admiration and amaze- 
ment The wnter will never forget the discourse on 

Isopenmetrical Problems whidi Lord Xdviti 
delivered at the Royal Institution in May 1893 The 
half-humorous picture of the wounded Horatius Codes 
limping after the plough and drawing his fuitow so 
as to get the greatest possible area of land within 
the given length of boundary, brought the problem 
home to even the most unmathematical dweller in 
Ma>fair who was present, but when the lecturer went 
on to make Horatius take acexHint at every step of the 
quality of the soil so as to place the maximum value 
o^ com land within his boui^ry, wonder melted into 
sympathy for the crippled wanW confronted with 
such a tcmble task I It is well known that the Friday 
evening discourses must begin at nine odock and ter- 
minate precisely at ten , but this law, which no one 
else dar^ to break Lord Kelvin disregarded for when 
ten o dock came he had just got into his subject, and 
he went on— with apolo^es, of course — until nearly 
eleven 1 Such were his fire and enthusiasm , and to the 
few who remained to the end the tour de force was 
amazing This would never have happened with Tait ^ 
the whole matter would have been thought out from 
beginning to end, aU ideas that might have led him 
from his straight path would have been ruthlessly put 
aside, and a model of polished and dear exposition 
presented As a rule, Thomson’s sentences both 
written and spoken were loo heavily loaded with 
savmg clauses , as if he considered himself too abso- 
lutely committed to a conditional statement, if its 
limitations were not all given with it in one word- 
formula 

It 18 little wonder in some ways that the literary 
partnership broke down But the book was, as Prof 
Thompson has called it, emphatically an epoch-makkig 
one It called for and brought about a retum to 
Nowton in dynamical method, and it pointed out how 
the neglected scholium on Newton’s thh^ law eon** 
tained in substance the theory of energy Other 
text-books are more popular, even the Elements**-^ 
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cQn«lttif% a« It did in m$nf plaoea of the large-type 
ataianunte of the treatlMi without the emali-type ! 
oiatiMoiatlcal daoKmatrafiooe— waa too strong meat 
tor the habea of thB Glasgow dass The muttered 
grbans of the students, when on Friday Thomson 
w<mld firi^ ask them to read twen^ or thirty pages 
of the bode before Monday, and then turn to McFar* 
lane and tell him to see tba^questions were set on the 
fiart pr^Kribed in the forthcoming Monday morning 
examination paper, never reached Ms ear, and with a 
bland sm^, as if he had just prescribed a novel for 
the M^eek-end, he used to turn to his oral examination 
And his lecture 

With regard to the somewhat strong remarks, which 
we find quoted on p 445, as to the absurdity of 
causing Thomson to te^ elementary physics, it is 
right to say that In 1846 when he sought and 
obtained the chair, plain everyday duty of the 
professor of natural philosophy was to teach the 
natural philosophy class and that so far as Thom- 
son was concerned h» time, energy, and original 
power were far from wasted in meeting from day to 
^y his band of students, most of them eager to leom 
many of them willing to help in his researches 
There is no doubt whatever that the attempt to teach 
them gave him insfiiration and from them came, as 
another Important reward his laboratory corps who 
helped him so much Witness the tribute to the 
divinity and other students in the Bangor address 
Moreover it does not seem to be generally known 
that from the early 'seventies onwards Thomson met 
the ordinary class only twice and the higher dass 
only once, a week He would most certainly have 
been himself the strongest objector to any arrange- 
ment that would have cut him off altogether from his 
ordinary students The reflection on the University 
is undeserved 

Prof Thompson’s second volume begins with 1R71 
in which year Thomson was president ot the British 
Assedation at its meeting in Ldmburgh During the 
lollowbg fifteen years or so he was at the height of 
bis activity His Atlantic cable-laying expeditions 
were over in 1869 and he had purchased the Lalla 
Rookh and begun the senes of yachting excursions 
and hydromechanical and other experiments at sea 
which resulted in the compass and sounding machine 
A year or two later some further cable-work was 
undertaken which occasioned an eventful visit to 
Madeira, and then came the introduction into navl- 
gatbn of the fully corrected compass and the sounder 
Which are now in one form or another on board 
•very well-found and properly equipped sea-going 
^esseL In the ’eighties he dellve^ the Baltimore 
lectures, and invented the vanout standard electrical 
Instruments for exact laboratory and wotkship mea- 
•urementi. Afterwards, in the ’nineties, came the 
peerage, the presidency of the Royal Society, and the 
never-tchb^forgotten jubilee celebration in 1896 

Of Lord Kedvin’s i^le work both theoretical and 
practical; exten^ng from 1857 to 1874, and of his 
many other practical activities, Prof Thompson’s 
bock dodtalps an admirable account It is written in 
such a way that anyone, however non mathematical 
or itotHMyslea], can read It with Inlprest apd enjoy- 
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meat No such person can lay down the second 
volume without a feeling of amazement that so much 
achievement m high regions of scientific discovery 
and invention could bo crowded into one life, even 
though that extended far beyond the Psoimliit s 
three score years ind ten Indeed the book may do 
much good by telling the public at large how much it 
IS indebted for its safety in travelling for telegraphic 
communication from continent to continent and be- 
tween the old woi Id and the new , and for many other 
benefits (to say nothmg of the advancement of natural 
knowled^), to patient investigation carried on bv 
one man and his corps of wilhng students and 
assistants 

There arc a few corrections here and there that we 
should like to see made m a new edition but these 
are not of any great consequence and need not be 
here enumerated Wc have come to the end of the 
spoce allotted to this review, and only a few points 
here and there have been touched upon The throng 
ing memones of the past suggest innumerable topics 
on which we might dwell All around are memonals 
of the great man who has passed away and the work 
he earned through But it is better to forbear and 
in a last word to commend Prof Thomp^un s book to 
all who care to know something of the htc and the 
victories of a leader of the armies of peace 

A Gray 


DlAAAf/C ELECTRICITY 
Electricity By H M Hobart Pp ux+207 
(London Constable and Co , Ltd , 1909 ) Price Os 
net 

I N this book the author attempts to impart to the 
reader a fundamental knowledge of dynamic 
ilcctricity without U!>ing mathematics or rather with 
out giving mathematical proofs of his statements 
He evidently believes in the possibihly of such study 
for in the preface he says that 
Without any accompanMng study of other text books, 
almost anyone who is in earnest tan make good 
progress in acquiring a fundamental knowledge of the 
subject of electricity by a taretul stud) ot the present 
treatise 

Now this is rather an ambitious statement but if 
the author had followed the orthodox method of using 
mathematics in elucidation of txpeinnent he might 
hove succeeded lit has howtvtr, deliberately dis- 
carded the use of the most etlicicnt tool we have in the 
interpretation of experimental results and thus the 
task of the reader is m^de more difficult and not more 
easy as he hoped to make it The author cannot do 
entirely without mathematics, or at least without ex 
pressing certain relations by mathematical formul® 
but he gives these without showing how they arc 
obtained, merely as statements without proof Here 
are a fewr examples on p 59 we arc told that a 
circular conductor z cm long and carrying 10 
amperes, acts on a unit pole in the centre of the 
circle with a force of i dyne No proof is giver for 
this statement yet, starting from this the author 
develops also without mathematical proof the law 
that the magnetic field round an mflnlte straight cclD- 
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ductor varies inversely as the distance from the 
conductor On p 83, merely as a footnote, we get a 
simplified version of Minchin’s formula for the total 
flux through a coil of circular cross-section, and on 
p 85 Perry’s formula for the flux through a coil of 
rectangular cross-section On p 87 we And the well- 
known formula for the induction in the centre of a 
long solenoid but in none of these cases is a proof 
given 

This tendency to do without mathematical reasoning 
IS surely futile , a reader who does not know even the 
small amount of mathematics which suffices for the ele- 
mentary study of electneity had better leave the subject 
alone and the reader who has the required mathemati 
cal knowledge is not helped by finding the most simple 
relations set forth in long tables and perfectly obvious 
di'igrams \et the book Is interesting to the man 
who knows the subject He will find many things 
which arc treated in all textbooks in the orthodox 
way presented in a different manner and although 
the treatment is sometimes rather verbose, it is at 
any rate original \s regards nomenclature the 
originality is perhaps earned a little too far That the 
term kelvin is used to denote the unit ordinanly 
called the kilowatt hour might be passed over as per- 
missible, since some other authors have adopted the 
same term though it is by no means generally 
accepted but there is no justification for introducing 
the term siemens * for the watt hour This unit is 
hardly ever used and to com a special term for it is 
quite unnecessary The terms continuous electric 
city’ and alternating electneity are also unusual, 
whilst the abbreviation ats for ampere-tums is not 
very happily chosen 

The first SIX chapters, dealing with the specific re- 
sistance of conductors the conception of current 
\oltage energy, power, and explaining Ohm’s law are 
very elementary The definition of the unit of energy 
taken as the kilowatt-hour, is unusual According to 
the author’s nomenclature the kclvin is that 
amount of energy which will raise the temperature of 
a ton of water by 086® C This is surely a round- 
about way for a book on electneity especially as the 
conception of the mechanical equivalent of heat is not 
used to connect the kelvin with the joule, but 
the relation between the two units is simply stated in 
a table 

The following chapters deal with the magneuc field, 
the L M r generate in moving conductors altemat 
ing currents inductance, the magnetic circuit, and 
insulating materials The passage deaUng wi^ the 
relation between time and current in a circuit to 
which an E M F is suddenly apphed is an object lesson 
of the futility of attempting to treat such a subject 
without mathematical basis It cannot be done, and 
thus we find Helmholtz’s formula suddenly introduced 
without any proof and then wcu-ked out at great 
length algebnically for a special case Then we get 
jp the tune constant and more numencal calculations 
with the usual complement of tables and curves The 
best chapter in the whole bode Is that on insulating 
materials Here we get on to the solid ground of 
expenmental evidence Tables and curves are given 
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for the disruptive strength Of a great variety of inAuUN 
htg materials, the influence of temperature is d i »cueaed » 
as are also the methods of testing for disruptive 
strength and the thiduiess of slot insulation found 
necessary from practical experience The ^>6cialUt 
who has to design high-pressure macUnery will find 
this part of the book very useful 

GiSBBirr Kai^ 


diV A^tTlST ORmiHOl OGlSr IN EGYPT 
Egyptian Birds, for the Most Part seen in the NUa 
Valley By Charles Whymper Pp x+aii , with 
51 coloured plates (London A and C Black, 
1909 ) Price 30 Jr 

W E have nothing but praise for Mr Whyinper’s 
drawings Being more jtl the nature of land 
scapes with birds in the fore^fthind than figures of 
birds with a suitable background, they naturally gain 
from an artistic standpoint and this has not detracted 
from their value as guides towards identification 
Many of the drawings are indeed most pleasing pic- 
tures and convey a delightful impression of the 
surroundings amongst which the visitor to Egypt may 
expect to see the birds depicted On the whole, Mr 
Whymper has not suffered greatly at the hands of the 
block maker, though we may remark generally that 
the colouring of the plates is more pleasing by artificial 
light than by daylight and we imagine that the green 
legs and feet of the griffon vulture the purple hues of 
the chats and such like inaccuracies in colouring arc 
due to the engraver’s or printer’s art rather than to 
the artist’s 

Whether the author has been wise in his choice of 
types of Egyptian birds — only some fifty or sixty 
species in all are figured and descnbed—is perhaps a 
matter for argument, but in a book which aims at 
teaching the traveller in Egypt something of the 
birds he sees,’ it seems a waste of opportunity to 
devote plates and descriptions, amongst so few, to 
such birds as the kingfisher, house-sparrow heron, 
snipe and lapwing which every Englishman who 
takes the smallest interest in birds must know 
while the inclusion of the sHoebiU, which has never 
occurred m Egypt, be(e|||A^ it is a favourite at the 
Giza Zoological Garden^is really absurd — one might 
as well include the giraffe in an account of the mammals 
of England I The use of the book as an aid to idenUfi- 
cation is thus very snrtall for it will help the average 
Enghshman to identify bardiy forty birds which he 
does not already know and the volume is a large one 
lor so small a gain in knowledge 
Turning now to the letterpress, the author disarms 
minute entidsm by his statement that the book is not 
intended for the ornithologist, but he impbes that ats 
purpose IS, in some measure at all events, educative 
so that we may fairly point out some Inaccuracies, for 
we cannot commend the author’s ornithology jn the 
same spirit as we can hjs art As an example we 
may direct attention to the description of the crested 
lark, in whirii not a word is said of ^ere beiog ^ 
number of well-marked geographical races pf this bir^i 
peculiar to different localities in Egyptr-obviOusly a 
very interesting pdnt which, had it been explained. 
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^ould have caused Mr Whymper's readers to look 
eCurefuUy at the crested larks they saw instead of pass- 
Ing them over as nearly the comnronest hirds Which 
fortn is represented ki the plate It Is difficult to say, 
but certainly neither the almost black Gidmita enstata 
nigrktmt oi the Delta nor the pale, sandy-coloured 
G c ^Urostrit found to the south of Cairo could be 
recognised from the drawing 
Again 00 p 76 the extraordinary statement is made 
that tbb red-spotted bluethroat has never occurred on 
migration in Gernniany, and that it flies without a 
halt from Africa to Scandinavia Because many 
of the migrants which occur in winter in Egypt 
are of the same species as those which occur in north- 
western Europe m summer it is unreasonable, we 
think, to suppose that they are the same individuals 
The further statemc|]t that the bird is but an accidental 
visitor fio Great Bntf^n, and hardly worthy of a place 
on the list of our birds should also be corrected smcc 
it has been proved during the last ten years, at all 
events, to be a regular annual bird of passage in the 
autumn We have no wish to criticise unduly, but 
we think it behoves an author to be even more careful 
of his facts in a popular book of this kind than in a 
book intended for readers who would not be so Itkoly 
to accept his statements unchecked 
The ornithologist reading Mr Whymper’s pages 
may cuU a few observations of interest such as a note 
here and there on the winter habits of some of the 
migrants The list of birds at the end of the volume 
IS so far from being complete that we cannot think 
that It has been revised by Mr M J Nicoll, who is 
credited with having assisted the author in making it 
as complete as possible 

THE EVOLUTION OF AGRICULTURE 

Dis Entst$hung der Pfiugkultur By Dr Ed Hahn 
Pp viu + 193 (Heidelberg C Winter, 1909) 

Pnee 3 60 marks 

I N the study of culture-origins there seem to be 
three working hypotheses According to one, 
institutions and material inventions were so to speak 
forced upon man by the various exigencies of his 

life Necessity is the mother of invention 

According to another, religion or rather magic 
initiated such steps in progress A third combines 
these, a step when made was enabled to persist and 
be improved by the influence of religion 
But each of these hypotheses as others, takes into 
account fhe psychological factors How ^d the idea 
of an invention occur? It is the first step that 

counts, given the first step for instance m the 
evolution of the bow, and the rest is easy How, 
then did man hit upon the first step? Among the 
conditions to be posited are * play* and accident 
There is a good deal to be done in the hvestigauon 
6 f the first steps of what may be called the primary 
Inventions 

Dr Eduard Hahn has written many volumes and 
papers on economic history and culture-origins He 
is a suggestive wnter, and is always ready with 
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a comparison betu een modern and pnmi ti ve 
diapasons in Lamprccht^s phrase for social atmo- 
spheres The present volume is more or less supple- 
mentary, as an answer to criticisms of his theory 
of the origins of agriculture 
This theory is the magical religious It has been 
severely criticised and \vc must admit that in this re- 
statement and defence Dr Huhn fails to convince 
His method is almost as elliptic ns Prof Adolf 
Bastlan s A closely reasoned argument confined to 
one detail for instance the relation of the lAoon 
Goddess to the evolution of husbandry and emplo) 
ing careful analogies when a step is taken from one 
people to another or from one culture-stage to 
another would have h id better results But he 
seems to rely on the cumulative effect of data which 
are of the most diverse nature and value Thus we 
have in unequal yoke a piece of folklore from Hesiod 
or Macrobius with a savage practice of the Australian 
Arunta and a German peisant custom But his 
theory is too fanciful to be able to rely on such data 
The points of the theory are mainly these the 
basis of primitive subsistence \ias vegetable not 
animal The three-stage hypothesis of hunting 
herdsmanship and husbandry is traversed Tlie 
primitive Ilackbau 1$ distinguished from agriculture 
proper Pfiughau Woman was the chief agent in 
primitive economics, as the gardener with her 
digf^ing stick Thus far the theory is sound But 
It proceeds to urgi the nligious ongtn of the 
domestication of animals of the use of milk of the 
uvagon and its wheels and of the plough all in 
connection with the cult of thi Moon Much is made 
of the sporadic indications of the connection of phalli 
cum with the idea of ploughing 
Dr Hahn s sketch of the pnmitive symbiosis of 
Headman Medicine man and Woman is good read 
mg The Medicme-man protects the primitive crop 
from ghostly enemies and secures for it ghostly 
strength TTie Htadman organises material defence 
and when free the ordinary male hunts But 
primitive society was probably nor quite like that in 
particular it is easy to exaggerat* the influence of 
religion \ E Ckawiki 

OUR BOOK SHLIF 

A Manned of LocowoUve Engineering By W F 
Pettigrew Third edition revised Pp xv + 3^0 
(London C Griffin and Co Ltd 1909) Price 

aii 

Wb had pleasure in noticing the first edition of this 
brok some ten years ago when a favourable opinion 
was expressed as to its \ due as in educational means 
of assisting students of locomotue engineering in its 

many phases , . 

The author claims to have brought the work 
thoroughly up to dite nnd considering the tremendous 
advances made in this brinch of engineering dunng 
the last ten or more years we naturally expect some 
evidence of really modern practice in the third edition 
It is very disappointing, to find this is not the case 
Plate 1 illustrates whtt the author describes as the 
new outside cylinder express engines designed by Mr 
W Adams &c A<= Mr Adams joined the majority 
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some years and as the endnes referred to were 
designed many years before men, it is absufd to 
illustrate them as modem practice when the magfri* 
hcent creations of Mr Wilson WorsdeU on the North 
Fastem and those of Mr McIntosh on the Caledonian 
aro available 

The compcHinding of locomotives has also been very 
seriously considered by many engineers, particularty 
during the last ten or twelve years The Webb and 
Worsdrll s> stems being more or less obsolete, one 
naturally expected to find the Smith system with 
thnib cylmders which originated on the North- 
Eastern engine Np 1619 Being the prototype, de- 
scribed and illustrated by one of the recent Midland 
compoimds Another type of compound iwesented 
by the four-<^linder en^nes on the North Astern is 
conspicuous iy its absence 
of the subject of superheat which is now being 
seriously conndered by most locomotive enrfnecrs we 
find no reference in this volume This is surely a 
serious omission when there are locomotives running 
on certam railways in this country fitted with the 
S^nudt p^trm, a system which claims many 
economies in working vmen compared with the heavy 
boiler expenses involved when working with the high 
pressures necessary with the compound engine 
Although we have considered it necessary to point 
out that the author’s claim of having brought the 
third o^doQ of this bock up to date has more or less 
failed, it should be clearly understood that its ooiv 
tents are of a valuable nature and budding locomo- 
tive en^neers should obtain a copy without delay 
It is certainly one of the best books of its kino 
The illustrations are good and the general style 
exc^llwit 

Mattef Spifi$ and the Cosmos Some Suggestions 
towards a Better Understanding of Bte Whence and 
Why of ihar Existence By H Stanley Redgrove. 
Pp ia4 (London W Rider and Son, Ltd , 1910.) 
Price u 6 d net 

Mk RBOQaovi’a theory of matter is that it possesses 
only a hypothetKal reality, we assume its existence 
only because otherwise the harmony of our individual 
worlds would be unintelli^ble Spirit he seems 
to msdntain we know by dlroct intuition of ourselves 
--a proposition of great dubiety if we take spirit in the 
sense of real substance But granting the one a cer 
tain, the other a hypothetical objectivity the obiectlve 
relation of the two must be determined Mr Reogrove 
holds that CM is the ultimate cause of both, spirit the 
mediate cause of matter Yet the effect must be re- 
garded as quite distinct and discrete from the cause 
It would teem to follow that for God nirit is some- 
thing analogous to what matter is to us , but this infer- 
ence is not ch^wn Moreover, no reason is given for 
the ontological subordination of matter to spirit, except 
the epistemological distinction noticed above, and it 
might equally be held to prove the ontological 
sun>r^natlcm of all odier spirits to one’s own 
Mr Redgrove Indeed tentatively holds that ia 
telepathy we have direct “sense ' of other 
spiriu but this peroeptiim is “tymbobc* as well 
as direct whirii means one must suppose, that It 
lb not truly Immediate The author believes in the 
immortality of sdf-consdous beings, but as he also 
believes that self-oonsdousness arises out of proto- 
plasmic consciousness by the ordinary processes of the 
universe it is not eiddent why he Kuniki assum the 
imposslbdity of a relapse into that state Though 
these and other difficulties will be met, the book is 
weU worth reading Mr Redgrove writes with pro- 
cisicM and force, and his discussion Is always Inters 
cfrUng 
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LETTERS TO THE EDITOR 
fTbe Editor does not hold hknee^ responstkU pr o iW etM 
expressod hy hli correspondents Beuher canheuniertekB 
to return or to correspond with ffts writers refoeted 
manuseripts tntended for iMr sr say other prt o/NarnS 
No notice is taken of anonymous commumcoilons ] 

Tha Caloor of Water 

I AM reminded by Lord Rayleigb's lecture on this sub- 
ject of the splendid b^t-blue colour pressntsd hf the 
tanks of wat^ In which aome of the water osaSpanies 
allow the sedlsnentation to take plate of *’ hard water 
which has been treated by Clark'e proceee 1 am dilnk 
M of those near Cateriusn and of those at Phamstead 
Tne tanke-^o the best of my recoUseden*— are about 
ao feet by 40 feet In area end 15 feet deep The water 
in the tanka has become perfectly (or nearly) dear udiUst 
the sides and bottom of the tanlu ore made brilHantty 
white by the deposit of caldum carbonate* The intense 
blue colour is seen at (practically) any angle of vision 
and on a sunless overcast day oi^vWialy as In sunshine 
It would be imp<u^ant to ascertain whether the bhie colour 
thus seen Is entirely due to the self-colour of the water 
or whether the phenomenon is in any way due to the 
minutest white m tides of calciuia carbonate which are 
still floating In tne apparently clear water and ore acting 
as do the particles of a blue vapour-cloud ! suppose that 
it would be an easy thing for a physidst to detennlne dus 
by the use of a pokrlKope at the side of the tank 
Also the introduction of block tarpaulin into the tank 
so as to prevent the reflection of light from the bottom 
and sides would show whether any amount of bhie colour 
was still exhibited by the water, such colour being then 
neeeesarit> due to the reflection of light from suspended 
particles, and not from the tides or bottom A more satis- 
factory method wrould be to draw off (without disturbing 
the sediment) the blue-looking water into an adjacent tank 
pievkmsly bned frith dead block 
One observation on the colour of water 1 may venture 
to record In a voy large porcelain (so-called) bath in a 
hotel bathroom where strong sunlight was admitted by 
a window some 10 feet above the bath the walla of the 
room being colourless 1 noticed that when the bath wot 
filled to a de^ of so inches the water had a distmctly 
blue colour The porcelain whilst pure white above yet 
beneath the water had a distinctly blue appearance, and 
the intensity of tiut colour varied with the movement of 
the water in waves or rippjes The colour was blue 
rather than greenish-blue and this I attributed to the 
pure white of the porcelain as contrasted with the yetlofrish 
tint of enamel The water tn question was that tupphed 
in the Hotel Rltz In Pons (I think that of the Vann^ 

E Ray Lankutw 


The Stability of aa Agroplaae 

I BAvx been much interested In raadhig Prof Bryan • 
statement on the subject of ehe stalrility of an aSroplone 
but 1 cannot agree with him In thinking that the solution 
of file probiem is to come from fiw mathematical stdr 
I abould be the laat to decry the uae of mathematics in 
such a case but if the final result la to be abaolutely trust- 
worthy there must be no doubtful assumptions made 
during file process 

It docs not appear from the artiele written by Prof 
Bryan, whether he has taken fiw vlsooaUy of the air into 
account but 1 presume that he hu done so Perhaps 
ako his solutions are only meant to apply to the case of 
an afiroplane flying in a dm oaho The practical dURculty 
with a flying maehine is file natural wind and if flying 
marhinea are to be ot any real uae they must be able to 
malotalji their stability in ordlnoiy oooaltioDs of weather 
Now it is obvious that when a flying nmchtne has once 
left tha ground It la qidte Immatedal lo tha etablUty> pro* 
vided the air motion Is perfectly uniform aod steady, 
whether the velpdty of the wind be one mile or one 
hundred mites per hour since It to ontv file relative motion 
of the machine and the air wkh whidt wt art oonoeraad ; 
but as a matter ol fdot a wind of from ten to twenty 
miles an hour to fatal to almost every alroprane and the 
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li not far to voek Tht air mockm known as 
_ ^ if not oven aporaximatoly tteady and uniform until 
4K toftft a or 1000 faet ia reaehad and on aome 

danri tlwre li no uoit 0 cudtf about it until mudi greatar 
are atMdaad Tba auppoiition made, therofora 
mat the m^on la uniform ia InoQftoct and if this aasump- 
lion haa boon nada bf Prof Bryao It limits the use of 
his aauatloni to times of perfect catm 
He ham protoMy also assatned that the flying machine, 
or at least the separate parts of it, may be treated as a 
fhrid h^ The small gUdeiv made m thin mica and 
Ueacsibad by Mr Laache^, may, no doubt be treated 
as rW, but cloth or canvas forms an Important past of 
an afioplane. and however tightly It may be stretched It 
owtain^ U not equivalent to a rigid sheet but must yield 
under vatylng aneeure. 

My prectical experience on this subject Is with kites, 
and although there are fundamental differences between a 
kits and a flying machlns there are many pomts of 
reeemblance, mnd it is probabla that If the question of the 
stability of a kite could be ooiapietely elucidated that of 
the stiibllity of an aeroplane would follow Almost any 
Idle will fly in a steai^ wind of moderate velocity but so 
far aa I know there la no kite that wlU renudn stable 
when the wind increases beyond a certain value The 
Uflslt with the kltee need hera is about forty five to fifty 
miles an hour at a height of 1500 feet The auestion Is 
Why do they become unstable? There are pernape, three 
reasons The flying of a kite depends on gravity for a 
weightless kite could not fly as there would be no directive 
force. As the wind pressures Increase the necessary 
relattonship between the magnltudea of the pressures and 
the wel^t Is lost and tlw kite becomes unstable A 
cure, perhaps, lies in Increarfng the dead weight 
Secondly, the s tr e s s es produced by the strong wind very 
likely deform the kite It is not possible to meet this 
increased strength for increased strength means 
stronger, and therefore heavier materials and hence un 
like a dead weight at the centre of gravity, a greater 
moment of inerua which as 1 have long known from 
practical experience, and Mr Lanchester has shown from 
the theoretical side Is inimical to stability Thirdly it 
may be that there ts a Certain critical velocity like that 
of water in a pipe beyond which the motion over the 
edges ot the saiM becomes turbulent and the form of the 
stream lines suddenly changes 
These points can best be cleared up by extensive experi 
mental work and 1 much regret that no such work is 
being done. W H Dimes 

Pyrton HIU 


It was difficult to prevent my article from running to 
ten times its present length and a similar difficulty occurs 
In this letter 1 can only *tate that the more I have 
examined the problem of stablUty the more I have been 
brought to conclusions exactly the opposite to those ex 
pressed in Mr Dines's letter My ongtnal view was to 
limit the mathematical Investigation to the formation of 
the biquadratics and their discriminants leaving their 
coefficients to be determined by experiment In several 
popular articles 1 have advocated such experlmenu 
Further experience has shown that there was little prospect 
of any conclusions of a practcal character being obtolned 
vrititout a considerable further development of the problem 
from the {natbematicaJ side 

Moreover, experience has led me to believe that the 
English practical man la sometimes right when he says 
that if fonx cannot get a complete solution of a probtem 
you caj^t to try to obtain the nearest approach to it that 
you cap and, further that an admittedly approximate 
sDhtflon Is often more useful than a more complicated 
exact one In the present case the methods are p^ectly 
general, and while it would have bean futile to start, in 
TO first instance, ^ making the problem too complicated 
there is little difficulty In introdudiig any necessary 
modifications subsequently 

1a ntfard to the assumption of uniform relative velocity 
Bure^ Mr IMnes is confusing tiie issues between stablUty 
and something else. The very notion of stability implies 
the existence of a state of equilibrium or of steady motion 
The bebaviouf <of an aflropland or kite in a turbulent 
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atmosphere Is a problem not of stability, but of forced 
MiUatioos. The effect of these oscillations is to modify 
tiM motira of the kite but It is necessary in the theory 
of forced oatGlllations to assume as a standard of com 
parlMn the state of equilibrium or steady motion whidi 
a^id exist if the disturbing forces were absent, and tlu 
character of the forced oscillations will depend vlUfliy 
upon whether this state of equilibrium is stable or unstable 
The first thing is to investigate the free oscillations, but 
there is nothing to prevent the investigation extending to 
forced oscUiatlons as well It is only a question of dme 
And opportunity Meanwhile aviators are performing 
record flights on aeroplanes which do not batisfy the aon 
ditions of StablUty and Mr Dines ■ turbulent air currents 
are getting blamM for much that ts not their fault No 
solution OT the problem can be final which dots not com 
pletely separate the effects of free and forced oscillations 
I do not see how this can be done by purely experimental 
wmtpodM of investigation and surely the questions which 
Mr Dines raises in connection with the behaviour of kites 
refer to this very point He has in fact stated another 
problem for the mathematician 

Again like Mr Dines 1 was at first of opinion that 
It might be possible to establish a simple connect on 
betiveen the stability of an aeroplane and that of a kite 
and 1 suggested this problem to Mr Harper The in 
vestlgatiott turned out to be more complicated and Ipm 
likely to lead to any practical conclusions than was origin 
ally anticlMted. With so many other problems on hand 
it appeared desirable to give this one up for the present 
I do not think Mr Dines will find It possible to obtain 
an experimental solution If he can a great deal of 
trouble wtU be saved but m> many variables enter Into 
the problem that it appears to me necessary to start with 
some idea as to what the connection is IllKly to be i e 
with some kind of a mathematical theory as a starting 
point 

When Newton published bis * Prlnnpla it would have 
been an easy matter for a forerunner of Mr Dines to raise 
objections to this attempt to solve problems relating lo 
moving bodies by applications of the laws of motion on 
the ground that the motions must largely depend on air 
resistance, friction the earth s rotation and other causes 
and that a solution which did not take all these effects 
simultaneously into account could be of no practical \aluc 
Similarly It mi^t have been objected that the solution 
of the problem 01 stability of ships could not be approached 
by means of the theory of the metacentre on the ground 
that It failed to take account of wave motion the velocity 
of the ship the effects of the wind and such resistances 
os viscosity I venture to suggest that if the above 
problems had been attacked by purely experimental methods 
alone we might still have been in the dark as to their 
solutions 

In my article I alluded to difficulties caused bv want 
of opportunity * but out of fairness reference ought to 
have been made to the similar difficulties referred to In 
Mr Lanchester s book Had his investigations been pub 
lished when they were made a large amount of work 
might now have been accomplished which is still undone 

It is only fair also to add that since the appearance of 
the note 1 have had some coi reboondence with the editor 
of the Abrpnautical Journal and 1 hope he will succeed in 
maintaining the same high standard in its published papers 
of a mathematical character as in its illustrated artfcleb 
on general a^onautics C H Bxtan 


Colour Blindness 

In the issue of Nature of January 27 there is a dis 
cussion of colourblindness with particular reference to 
the case of Mr John Trattles whose colour vision seinni. 
to have been difficult to determine It Is not my purpose 
to ffiscuss the peculiarities of this case or the methods 
of examination used by the Board of Trade As a worker 
In this branch of science however 1 may be permitted to 
say toat in any case of supposed defective colour-vision 
there need be no appeal from the opinion of Sir William 
Abney, who is so justly celebrated on both sides of the 
Atlantic for his resnarches on the perception of colour 
Since however In the case of Mr Trattles and possibly 
in others as well the evidence was not regarded as con 
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cluilve hy all the exammen it ii most desirable that tome 
method should be used about which there could be no 
doubt whatever Such a method 1 believe is one founded 
on the exact measurement of the persistence of vision of 
colours throughout the spectrum when the frequency of 
fl ikrr IS at its critical value The only thing the person 
under examination has to do is to adiust the speed of a 
sectored dist so that the flickering of the part of the spec 
trum under obw*rvat on just ceases The speed of the disc 
may be automatically registered on a chronc^aph by 
electrical means A senes of measurements throughout 
the spectrum when plotted gives a persistency curve 
which can readily be compared with a similar curve for 
a normal e}e Hie great advantage of this test is that 
It IS purely mcchaniciu and does not Involve the handling 
of coloured materials or the judgmg of colours in any way 
bv the candidate 

K careful study by this method of twenty six cases of 
colour blindness which I made some years ago ( Persist 
ence of Vision in Colourblind Subjects * Phys Rev 
vol XV 1903) showed such systematic differences between 
eyes with normal and those with abnormal colour vision 
that 1 am convinced it is the most exact method >et used 
for the study not only of colour blindnevs but also of 
normal colour perception I can the more readily express 
such an opinion inasmuch as this method though used 
\ cry extensively by myself was orig nally devised by Prof 
I I Nichols 

In the article in Naturb there is the statement that in 
the study of colour blindness there is none of that 
1 curacy of dcflnitioi in the scientific picture which 
rejoices the heart of the physicist To some extent this 
may perhaps be true especially for very strong or weak 
intensities of stimulus On the has s of the cases I have 
refeired to above I venture to assert thit for ordinary 
davli^t there is far more accuracy of denmt on than 
s usually supposed to exist I do not know how many 
caves of colour blindness must be studic^ to render the 
conclustoni drawn therefrom reasonably sure but those to 
wh ch I refer ran read ly be divided into distinct classes 
on the has s of three fundamental colour sensations red 
gteen and violet 

(lolmgren 1 believe first po nted out the possibility of 
the following varieties of colour bhndness — 


Red blindness 
Green blindness 
Violet blindness 
Red green blindneu 
Red violet blindness 
Green violst blindness 
Red green violet bhndness^ Defective in tAree colour sense 
or total colour blindness J tions 


Defective in <m 4 colour sense 
tion 

Defective in twe colour sense 
lions 


In the paper on colour blindness referred to above there 
IS I believe a demonstration of the existence of each of 
rhf above types with the single exception of violet blind 
ness This classification which was arrived at by means 
of pcfsiiten \ curves seems to me to be as definite as 
could almost be desired 

I woild therefore surest this method for the examine 
non of at least doubtful cases of defect ve colour vision 
fho only objection is that tha measurements while simple 
and asilv performed are somewhat tedious if the spectrum 
IS to be thoroughly examined 

Prank Allxn 

Phvsics Department University of Manitoba 
Winnipeg February xi 


Pnctici and Knowledge 

Mr and Mrs Howard in Natxjrr of I-ebruary 17 show 
that the past history of agricultural science furnishes 
srvera! examples of belated explanations of the utility of 
practices the value of which W long been a tradition 
among practical men In other deparUnents of life prac 
tier in advance of knowledge is frequent and there ts one 
which struck me recently and may have been observed by 
others which is the practice of blowing hot and cold with 
the mouth which ASsop makes use of in his fable of the 
satyr and the Traveller and has given rise to the 
common disparaging saving of blowing hot and cold ** 
Some may suppoee that the whole explanation of blow 
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iiig hot and cold may be in the difference In temperacuro 
of the two bodies blown on toe Traveller's hiukU lo 
iCsop s hble were colder toon hu breato, while the bteted 
mulled wine was warmer This however is only a partial 
explanation We have unconsciously acquired the practice 
of blowing at different temperetures If we wish to warm 
our hands sre open the mouth wide and direct a alow 
moving current of air to them or more properly expressed 
we breathe on our hands This current nas near^ too 
body temperature but when we wish to blow coM We 
purse in tne bps until there*ui only a small opening as in 
whistling and discharge a fine jet of air uxraer pressure 
This jet entangles a large amount of air with it and 
when it arrives at the hot surface its temperature is muto 
lower than that of the breath Should the hot surface be 
also moist the current of air quickens the evaporation, 
and so hastens the cooling 

In passing it may be noticed hm that Xsop and toe 
modern use of toe expression blowing hot and cold ' 
seem to have missed the mark The objects blown on are 
not the same but different and require and receive 
different treatment It is no didparegement to say of a 
man that he blew hot on a scheme which seemed to him 
to require encouragement white he blew cold on another 
he thought ought to be suppressed i£sop putting toe 
words into the mouth of a being of the tym of a Sa^r 
seems to suggest he was not quite sure he had mven the 
highest interpretation of the incident recorded in the fable 

John Aitkxn 


Accelerated Velocity of Jupittr'a Red Spot Hollow 

Tut longtade of the middle of the Hollow has shown 
I comparatively rapid diminution since the beginning of 
the present ipparlt on as the figures below clearly 
irdicate — 


Ifonth 


Mean Dimtntt 
long tuds t on 


Month 


Mtaa D m im 
kmgitudo I on 


igoo Oc obor is s — 1910 fanoary 18 so 

1909 Novamber i) s *0 i9>o rebroaiy 74 14 

1909 Daoewbor ii 8 15 


From Its estimated position on October and 

February 25 (the first and last dates of observation m the 
above table) a rotation period of ph S5m ^79* (287 
rotations) has been deduct 1 h s is 27 seconds shorter 
than the adopted period 

If the present accelerated rate of motion continues until 
June next the centre of the Hollow will arrive at X o® 
or rather its longitude will coincide with the xero meridian 
of system 11 

Now this qu tker velocity became ev dent tov, ards the 
end of the last apparition An examination of my transit 
chart of the Red Spot region for that epoch shows that up 
to the beginning of May iqoq the Hollow exhibited a 
normal monthlv 1 icrease in longitude of 1 o" Subsequently 
It began to move decidedly quicker and this acceleration 
has been well maintained up to the present os will tout 
be seen — 


iB i\ 

18 41 
164 
>5 3] 
15 3* 
70/ 


EhpMd Rotation RMiukt 

rotat oos ptnod 
h m t 

A ,/MayachosRnMapprOKmaudai* 
9 55 4» ^PofcbangoinvalScty 


1*7 

>87 


- « ^ *iTho lait nrmwi t of tba appantum 
9 55 40 91 wo takan on Jn • » 

Amt ^ -f PIsn« IHT dbklw gisaler part of 
9 95 40 51 t me between tbc two dates 
^ „ ^Hollow In conjunctinn with S 

9 55 37 91 Tropical Dark Ana lucejaimary 


The approximate date when the present accelerated 
velocity first commenced may be regarded as M i\ a 1909 
The recent behaviour of the Hollow or the Red Spot is 
attributed to one well known phenomenon Once about 
every twenty three months the Great South Tropical Dark 
Area pisaes rapidly bv the Spot and on each occasion toe 
latter temporarily participates m its movements As it it 
now two years idnce we witnessed the last of these 
periodical occurrences the dark matter having swept round 
the planet it once again involving the region of the Red 
Spot The recent accelerated motion of the Hollow there 
fore was fully antidpated / 

March 4 Scrivbn Bolton 
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A KAdinm Bspvrimrat 

It It untal to demonttrate the lonlaittf property of 
iTMUttflCi t>y dlschAr^ng *n el«ctro*oop*- Timj revsria 
ptriownt of cha^ng cn oUlctrotcopOi or I^yden jar it 
moifo eflactlve ana can be made to ring a bell 
If a wire about 6 Inchet in tongth it wted with a 
aalt of radium and placed in contact with hn^ of an 
electroacope Ae latter will quldUy become charged if any 
charged tody it placed within a or 3 feet A 1111011 
Wlmihurtt marine it very convenient tor the denurnttra 
tlon at It can be eatlly turned about to nvent toe charge 
or placed equatorially, when no effect it produced 
ftit a good plan to arrange the leaf of the elcctrotcope 
to dltcharge Ittelf automadcally to earth at a divergence 
of about 45 degreet then the charging it repeated to 
ae a chai^jf^ body it in the vicinity Initead of tending 
the dltcharge to earth It may pact into a coherer and to 
nng a bell or give a record ^ u * 

ytnm an induction coll it uied it It eaty to chow that 
the prepared electrotcope will keep on receiving a charge 
for tome mlmitet after toe coil it ttopped, for Initance, 
after working an id^i^^coll for one minute tome charge 
wac gh^ to a delicate radium tipped elcctrotcope when 
brou|tot into Che room four minutes later 
Thit duration of charge on air can be dittlnctly shown 
by filling a large paper oag with charged air and rapidly 
conveying the tame to a Wilton electrotcope in another 

^ndt it obviously due to a retldual charge in the air 
which pertittt long after re-comblnation of mixed ions 
Ihit arrangement of a radio^tive body near, or better 
in actual contact with a delicate elcctrotcope *• 
lentitive detector The effect it not quite to good if the 
ra^CHactive coated wire It placed in contact with the 
charged body iMving the electrotcope free Uoon ex 
ploring the toarged air of a room It U usually found to 
ha divided into two areas of opposite charge these can be 
mixed by waving an tunbrella to yielding a neutral 
mixture . „ » . 

The fact that a charge It to easily acquired by «n 
electrotcope mutt be taken Into consideration during 
delicate testing for the mere art of withdrawing a 
vulcanite pen from the pocket will give a negative charge 
to a distant electrotcope in ionised air 

F Harrisom Glbw 

156 Clapham Road London February 5 


‘'SUBSTITUTES FOR RUBBER 

T he present demand for india-rubber naturally 
directs attenuon to those articles which to a 
greater or leas detrree may serve to replace rubber in 
its industnal appUcations and so help in conserving 
the supply ^ ^ ^ i 

Of such articles a very large number have been 
proposed. Those in actual use to any considerable 
extent are, however, relatively few For present pur- 
poses the various surrogates may be distinguished as 
(i) rubber-substitutes proper consisting wholly of 
ingredients other than rubber, (a) composite or 
*artlfi^r’ rubbers which contain a certain propor- 
tion of natural rubber worked up with other sub- 
stances , and (3) true synthetic rubber, namely, a pro- 
duct oontaimng the rubber molecule synthesis^ in the 
labCMmtory or metory by chemical means from simpler 
compounds 

At present the first of these classes is commercially 
the most important Scores of redpes are m exist 
ence, including ytty diverse ingredients , but the basis 
of most is a modified Oil At first sight there seems 
htde suggestion of india-rubber in the properties of an 
ordinary vegetable oil, but a simple expmment will 
indicate the kind of modification which certain oils 
readily undergo, and which help to fit them for use 
as rubber substitutes If we test toe drying proper- 
ties of boiled linseed oil by spreading a little of it 
over a aUp of glass and allowing it to dry, a film of 
oxidised w is eventual^ obtfiined, having a certain 
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modicum of toughness and elasticity The liquid oil 
has taken up ox>gen, and thcreb> become converted 
into a more or less tlublic solid Tung-oil suDstttute Is 
essentially such an oxidised product manufactured by 
heating the raw oil until it has absorbed enough 
oxy^n to cause it to thicken and become solid on 
coolmg when it is povidercd and worked up with a 
little petroleum 

In a somewhat similar way the oils can be made to 
take up sulphur becoming thereby solid, and en- 
dowed in some degree with elastic properties The 
treatment is analogous to the vulcanisation of 
rubber Brown or black substitutes are manu- 
factured by heating the oil with sulphur a process 
corresponding to the hot cure method of \ulcanisa 
tion White substitutes may be made bv merely 
mixing the oil cold with 20 to 40 per cent ol sulphur 
chlonde, or, better by first dissolving the oil in a 
suitaUe solvent such as carbon tetrachloride This 
rei«embles the cold cure process used in vulcanising 
rubber CoUa oil is largely used for these purposes 
but various otliers are available^ linseea maize 
arachis and castor oils for example Ihc chemical 
reaction involved is i somewhat oumplicated one, but 
probably it consists mainly in the formation of what 
chemists term nn addition product 1 he proportion 
of sulphur taken up by the substitutes vanes rather 
widely, ranging from 5 to upwards of 15 per cent 
4s would be expected, oils which have previously been 
oxidised to a notable extent (e g blow n oils) re 
quire less sulphur to saturate them than do the natural 
oils 

Nitrated oils are also used as the basis of some 
rubber surrogates Thus one well-known product is 
a solution of a nitro-cellulose in linseed or castor oil 
which has been nitrated by treatment with a mixture 
of mu*ic and sulphuric acids Other such articles are 
made by oxidisin^j the nitrated oil with lead peroxide 
or by simply heaung it in air 
These oxidised, sulphured and nitrated oils in one 
form or another are largely used as substitutes for 
rubber Of the other substitutes proposed a few 
examples may be given, to indicate something, of their 
general nature 

First there are those which while still retaining 
oil as one ingredient include also otiicr important 
constituents Thus Fenton ^ rubber is a mixture 
of oils with tar, pitch and creosote, which mixture 
when digested with nitnc acid, gives a toughened 
mass and this on heating yields an elastic product 
simulating rubber Russian substitute said to be 
useful for covenng telegraph cables contains as in- 
g^dients wood-tar hemp and linseed oils ozokerite 
spermaceti, and sulphur Oxolin is made by 
impregnating fibrous material such as jute or hemp 
with hnseed oil oxidising the oily mass with warm 
air and working the product up bctwcon rollers into 
a coherent mass which can then be vulcanised by 
heating it with sulphur 

In another category of substitutes oil plajs only a 
subordinate part or is altogether dispensed with Thus 
‘Jones’s substitute is stated to be made from various 
gums and gum like products as the chief constituents 
InW H Perkin’s patent (23031/07) gelatine or glue 
IS dissolved In creosote and then treated with some 
reagent— potassium bichromate formaldehyde, or 
tennlc acid— which will render toe gelatine or glue 
insoluble after setting the mass obtained is 
digested with acetone to make it firmer Tcxtiloid 
has for its ingredients various resins nitrocellulow 
and camphor \s a curiosity in this class ma\ be 
mentioned grape rubber produced from the skins 
of grapes by means of pressure, it is not however a 
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commercialarticlc Finally, though this can only be 
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a autMOtute for rubber in very hnrd a r tifi te$ » we 
mention the interesting matenalf * bdcelitei recehtfy 
Introduced Dr L. H B aekdnnd It is a nondensa- 
tion product of formeldebyde and pkend* wfalcb can 
be moulded as desired, am afterwaras haidened. 

In what sense are the foregoing arti^ and thdr 
likes to be considered as ** substimtes ** for rubber? 
Some persons are disposed to deny them any right to 
the title, and would look upon them as mere adul- 
terants whenever used partially tp reidaoe rubber in 
what would otherwise be an all-rubber article. Others 


admit, though ocHnetimes grudgingly, that there is a 
place which such substitutes can usefully flU Mudi 
depends on what the article is acrid as, and on what 
use it u to be put to Not all the speiw qualities of 
rubber are wanted m all the products for which it is 
employed A doormat is one thing, a bicycle tyre 
quite another Where a high degree of elasticity is 
not really needed, as, for instance. In waterproof goods 
and electrical insulating' work, there is a legit^ate 
field for substitutes whim may serve the required pur- 
pose Even here they may not be equal to mbber, but 
they find their justification in thrir lower cost After 
all we do not need ra^iors to cut sticks with 


It may be said at once that no substitute is equal to 
rubber in every respect Chemically, the latter Is a 
very inert substance-^much more so than the substi- 
tutes Hence even If the latter ware not otherwise 


inferior, they would be less durab^ than rubber under 
certain conditions They are nearly all acted upon 
more or less readily in circumstances where rubber 
remains unharmed The modified oils, in fact, are still 
oils in the sense that they remain giycenden, dccom 
poiiable by alkalies, as alto by steam under pressure 
If used for articles exposed to these agencies, they 
fail in durability, whatever their exceUences other- 


wise 

The fact that substitutes of this class are readily 
saponifiable by alkali makes it an easy matter to detect 
them by analysis when con^unded with true rubber 
As a rule, the proportion of substitute used is from 5 
to 35 per cent , and even the smaller quantity is 
recognisable 

Of the composite rubbers (or artificial rubbers 
as they are sometimes called), one preparation, which 
has bMn made in quantity, and Is said to be excellent 
for many putposes, has for its basis Guayule rubber in- 
oorporaM with cf rtain gums. Another such article is 
compounded of natural rubber and some other sub- 
stxince of vegetable origin, probably a latex or a gum, 
reputed to contain the same chemical elements as 
rubber and in much the same proportion Such 
articles arc of course, only partially * substitutes for 
rubber and their cost rises with that of the latter 


ingredient Moreover, if any very large demand for 
them arose there Is always the possitMltty that the 
supply of gums and latices would become insufficient, 
and the advantage Of lower cost would thus tend to 
disappear 

Coming now to true synthetic rubber, a question 
often asked is whether there exists any probcdiility of 
such an article being manufactured and displacing 
natuml rubber, either whoUy or to any lar« extent 
Will wbber pi^tations go die way 01 madder fields 
and indigo cultivation? Weil, the future Is on the 
kqees of the gods In the face of the precedents just 
tnentioned, to say nothing of others ne would be a 
bold man who would venture to say that even the beet 
queHty of rubber may not tome day be made on a 
commercial scale from cheaper materials such as beet 
sugar and caldum oarUde But the day k not yet 
There are beginninfn there are clear indications of 
ijie direction in which to proceed, there is distinct 
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progress to note, But therd is stilt sdttw to 

go, and the end of the journey may not be «rta in 
skmt. 

India-rubber chemically is essenda^r a p ek imMk 
terpens An article patented sgmeimie ftd 
naiM 'turpentine nicber," aivaars to lofMUomv a 
synthesis of true rubber Turpentine is n 
terpenet, and the article In queidon was to be ebtalned 
by 'passing turpentine fhrou^ a hot tm, and tnao* 
ing the resultii^ vapours witb hydrochloric add# The 
rmtlt is a solid oondensation-pnxhict , and the kba at 
the base of tiw process appears to be tht pcoductioin of 
polymerised tarpenes bavmg some of tiie iriastic pro* 
perties of robber 

A more promising, beesuss a more ideotifio way, 
is that outfined in Heiflemann’s patent No, 31,770 of 
1907 Here a true syntiiesis is attemptedL it is beaod 
upon the well-known fact that ruwer k prpbabl^ a 
polymer of the semi terpene isqpreoe. The first step 
18 the production of the unmturated hydrocarbon 
divmyl CH, CH CH is Stained by 

passing mbm acetylene and ethylene gases through a 
heated tube With methyl cuoride, divinri ywlds 
tsoprene [methyl ^vinyl, CH^ C(CHg)CH CHJi 
and the isoprene on treatment with strong hydro- 
chlonc acid is converted by a umon of molecules Into 
a substance closely resembling caoutchouc, if not 


identical with it The raw materials, so to mafc, are 
thus acetylene, ethylene and methyl chloride, which 
are themselves obtained by any of the ordinary 
methods e g from calcium carbide, alcohol, aitd beet 
sufi^ reridues respectively 
The question is, can this or some other cmnpara 
tively mmirie synthesis theoretically quite possible as 


One of the first doubts to arise Is whether the synthe- 
sised caoutchouc will have the physical properties of 
natural rubber, or whether these, by any course of 
treatment, can be imparted to it This doubt resolved 
there comes the question of economical production in 
oompelitKMi with the natural product Much time and 
thought have been spent on the problem of mthetic 
rubber, and it is safe to conclude that there wiU yet b^ 
many a headache before it i« solved. Judging ey 
what is known to have been done rather than by the 
promises owners of rubber plantatkms may for the 
present sleep peacefully in their beds 

C SlMUONDS 


REPORT OF THE ROYAL COMMISSION ON 
CANALS 

^ HE Royal Commission on Canals and Inland Nav!- 
^ gation, the final report of which has recently 
been issued was appointed in March 1906 and ooti- 
sisted of nineteen members Lord Shuttleworth being 
chairman Thnr instructions were to inquire into the 
present condition and financial position of the Inland 
waterways of the United Kingdom# to report as to the 
causes which have operated to fmvent the carrying 
out of improvements by private enterprise, as to 
imimvements desirable in order to cem^te a thnnigh 
communication by water patwam me centres of 
commercial industry, and with the sea# the proqiect 
of benefit to the trade of the coundy competitrie with 
a reasonable return on the prcbaSle cost; the etr 
pediency of canals bring acquired by public boffles; 
and the methods by whioh funds ocnild be prevMed 
for tbdr purchase and Improvement, 

Seven reports and returns hive already been iatued, 
and there are four more to follow, including that on^ 
the Irish waterways. 
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TM CdttimlMidfi heU 106 «kdh^ and examined 
«uat dxparti, tutd otners interested in 

m eiAject They denoiiatljr impacted the most im- 

ra v«tefWM m tfde fxfuAtjt and some of those 
nos^ {Sennsuiyi end HoHaitd, and 

tihtailHd « report from an dislsunt comiiilssiimtt* 00 
tie IttlaBd dratenraxo of the Continent. 

the dMl report new hmied eovers 334 folio pages 
It cQumenchs with an Jntefesnag histoiy of British 
wafierwa7«» and theoi 9erlatim,ideiilt with the different 
quesdoes su^tted for ^consideration, and concludes 
wiiti the recomtnondaoons at which the commissioners 
hwrat mitfHA These are not tMaaimoat, the minerttj 
nc a rta being also given 

tbape nKonunendatlons are --- 
The mtnadoq of a Central Waterway Board and 
the transfer Co this board of four central iiiies of canals 
3oaii6cth}g Birmingfoam, as the most central trading 
town of the Midknd dhtnct, with London, HuU, 
Bristol, and LiverpooL 

If this waterway board, after further Investigation, 
md if satisfied that with regard to general benefit to 
trade and financial sonsideradont su^ a course is 
ieriraUe, it riiould be empowered to enlarge and 
improve the existing waterways so as to afford 
through communication for barges, of 100 tons, 
tietween the Midland district and the sea^ports 
The estimate given in the report for constructional 
works for these four waterways is xy) ndlllons the 
mon^ required for the purpose to be guaranteed by 
the State The cost of maintenance, Interest, and 
sinking fund is put at one million 
As already stated, the report is not unanimous 
Five of the members sign it with certain reserva* 
tions, and three members have given separate 

reservations of the five members express their 
disagreement practically with all the recommend* 
atKms, their agreement extending only to the 
historical part, the Scotch sdieme, and certain minor 
matters 

The majority do not appear to have much faith in 
the scheme th^ recommend, as they only advise that 
it shall be carried out if the proposed waterway board 
IS satisfied, after further inquiry, that this would 
be desirable They admit that it would not be 
remunerative, and that the loss would have to be met 
by the State, Chat it would be of no benefit to the 
traders in other parts of England, and that the outlay 
could only be justified by the advantage it might be 
to the commerce of the country generally It Is also 
admitted that even with an ^proved system of 
Laternal waterways a large part of the traffic in goods 
and minerals must still be carried by the railways 
that the system of trade in this country Is now so 
carried on that the traders no longer keep stores of 
merchandise, but rely on wck and certmn delivery 
of minerals and heavy goods In small consignments, 
conditions which the canals cannot comply ^th, and 
that, owing to this, the Introduction oftoge trucks, 
which are used for the long distances traversed in the 
United States, has not been a success here, and this 
objection would apply with even greater force to 
hmrm carrying lo^ of 100 tons It Is also admitted 
that if bnpfoved waterways were reaOy wanted there 
would not have been any difficulty in this being carried 
cut by private enterprise 

As to ^ estimate for carrying out the sdwme, this 
doss not include the purchase of the existing water 
nor the cost of several items sudh as wharves, 
sweihouses, termlnsl accommodation] Psrlfsmentary 
m 1ml and en^eering expensss In one of 
the minority repora, the cost of construction and 
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other matters Included in the majority report la put 
at about one 4 hird more than that ^ven 

The evidence given also clearly shows that tiiere is 
not any analogy between the condiuons attadiing to 
the waterways of this country and those on tiie 
Continent, which have been developed and improved 
by State aid due to the different geographical condl* 
tions and the much longer distances over which 
inland transport extends 

Of the minority reports that of Mr Inglis the 
present president of the Instituuon of Civil Engineers, 
smd formerly chief engineer, and now general manager 
of the Great Western Railway Company, is a very 
able defence of the railway companies and their deal 
tags with canals He points out the injustice of any 
State-aided effort to revive an obsolete and unsuitable 
mode of transit to the detriment of the railways 
which have been constructed entiiely by private enter 
prise and tiie shareholders of which receive less than 
three per cent on the capital expended 

Mr Remnant, who is a hamster, states his disa 
greement to the recommendations of the majority of 
tile commissioners on the ground that these are in 
conclusive and left for future conblderatlon by the pro- 
posed waterway board and that the evidence does not 
warrant the conclusions arrived at on economic 
grounds 

Mr Davison who Is a civil engineer criUciscs the 
findings as to the transport and financial features and 
bts report contains in a bncf form the substance of 
all the arguments that can be brought against the 
policy of State acquisition of the waterwavs He is of 
opinion tiiat it is extremely improb ible that the traffic 
estimated for the proposed improved canals would be 
forthcoming, and that the estimate of the cost for 
these does not include important charges and that no 
attempt is made to arrive at the ultimate cost 


DR E PERCEVAL WRIGHT 

XJ^ITH the death of Edward Perceval Wright one of 
the links connecting the old school of natu 
ralists with the modern students of biology is severed 
Wright was born in Dublin m where his father 
was a barrister He early evinced a keen interest in 
n itural history, and his enthusiasm in forwarding its 
study led him to commence to publish in 1854 the 
year after his matriculation m Dublin University a 
quarterly journal devoted to natural sticnce It was 
called the Natural History Review and its publication 
was continued until ifio6 In this journal In tJie 
Quasrtcrly Journal of MmoscoPicoI Science ui the 
Transactions of the Linnean Society the Journal 
of Botany, and in the Biitish Association Reports 
he published during the next twelve years a senes 
of papers on the fauna of the south and west 
coasts of Ireland His undei graduate studies in 
botany were pursued under the guidance of Prof 
G J Allman and av a student; he came Into 
contact with W H Harvey who was then keeper 
of the Hertonum in Tiiniiv College and of whom 
Wnght always spoke w ith the warmest appre- 
ciation In 1858 wnght wis appointed lecturer m 
roology and director of tlie Natural History Museum 
of Trinity College About the same time he was 
appointed lecturer in botinv m the medical school ai 
tached to Dr Steevens’s Hospital It is surpnsing to 
find that while he was thus engaged actively m 
research and teaching he also found time to 
medical studies with such success that by 1865 he had 
begun to estabhsh a position for himself among Dublin 
oculists. But he did not remain in practice long, and 
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finding it impossible to pursue his medical work to* 
gether with his duties as locum teiuns in the chair of 
botany during the illness of Harv^, \kho was then the 
University professor Wright definitely gave up his 
ophlhalmological work m 1866 Ounng the same 
period his attention was directed to the finds of fossils 
in the Kilkenny Coal measures, and in 1866 he pu^ 
lished, in collaboration with T H Huxley, an account 
cif the fossil vertebra ta from the Tarrow colliery 

In 1867 Wright uent to the Seychelles Islands to 
study the fauna and flora of that group Unfortunately 
all his collecting apparatus and preserving materials 
were lost on the viay out by shipwreck Notwithstand 
mg this misfortune he succeeded in bringing back an 
important collection of animals and plants and in the 
following >earb is as able to pubh^ a series of papers 
describing the new and interesting forms collected 
These papers, together with others on collections made 
in Portugal and Sicily in 1868 appeared in the Annals 
and Magazine of Natural History in the Transactions 
of the Royal Irish Academy and in the British Associa 
tion Reports 1868-76 Portly after his return from 
his travels Wright was appoint^ to the chair of botany 
in frinitv College, and he held this position until he 
resided it in 1904 In 1874 he was elected secretary 
of t£c Royal Irish Academy While University pro- 
fessor of botany Wright was chiefly intcrestea in 
herbarium work and he devoted much labour and 
enthusiasm to arranging and indexing the valuable 
collection of plants belonging to the oolh^c Hence it 
was no ordinary blow to him when m 1882 through 
an ill-considered order of the college authorities ho 
found the whole collection thrown into confusion, and 
most of his own labours in the herbarium and those 
uf his predecessors dissipated His despondency was 
short lived and he soon buckled to the weary work 
of amngmg once more and during the next ten 
years accomplished, practically without assistance the 
task of putting the collection into a condition fit for 
reference \\'hile at this work he was also engaged 
in collaboralion with Th Studer, on the report on the 
Al^onana of the Challenger expedition 

Speaking from the lexpcrience of one who knew 
only the latter end of Wnght s life his wide human 
sympathies won the aficettem of those who came into 
close contact with him He was most desirous to for- 
ward \ounger men’s work in science, and generously 
helped them by all the means in his power It was a 
pleasure to him to put his varied aiid often recondite 
knowledge of the hterature of natural science at their 
disposal He showed the livebest appreciation of the 
results obtained by the more modem generation of 
biologists As a teacher he was more than ordinanly 
successful m stimulating the enthusiasm of his 
chsses and in implanting in them the desire to 
carry out investigation He had considerable powers 
as a conversationalist, and his travelling companions 
remained his Iife-Iong friends At the same time he 
was sensitive to a fault so that he was often misunder 
stood by those who were not intimately acquainted 
with him 

Besides hts scientific woric, he was deeply interested 
in antiquarian research, and, as president of the Royal 
Society of Antiquaries, Ireland, exerted himself by 
every means in his power to forward the investigation 
of the antiquities of Ireland Hh whole career was 
marked with affection for his Unlvertity and some 
years before his death ho presented Trinity College 
with a valuable collection of botanical books and 
lournah Since 1904 his health had been gradually 
railing, and his urwlous energetic temperament seemed 
^ desert hiip The announcement of his death which 
took place on March 4, was a gnef but not a surprise 
IP his friends 
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NOTES 

Thb fourth annual meeting of the British Sdehce Guild 
will be held at the Mansion House, at 4 9 m on Friday, 
Manh 18, under the presidency of the Lord Mayor ^ 
address will be delivered by the Right Hon R ]3 Haldane 
P R S and it U expected that Lord StrathconSi^ the Right 
Hon Sir Oenrge Reid Dr Warren (the Vicek^aaceUor 
of Oxford University) Sir Emcbt Shackleton, $tr Alfred 
Keogh and Colonel Sir* John Young will address the 
meeting 

Ws announce with great regret the death on March 4 
in his fifty fourth year of Prof K J AngstrOm professor 
of physics in the Ro>al University of Upsata 

Ihb death is announced, on March 14, of Dr H 
I andolt professor of chemistry at the Univertity of Berlin 
from 1891 until 1905 at seventy-eight years of age 

Ths annual general meeting of the Chemical Society will 
be held on Frlda> March 18 when Prof Harold B 
Dixun F R S will deliver the presidential address entitled 

The Union of Hydrogen and Oxygen In blame ' 

Wr notice with regret the announcement of the death 
on March 14, of Dr J C Brown professor of Chemistry 
In the University of Liverpool at sixty -seven years of age 

Wb regret to see the announcement of the death of Prof 
E Philippi professor of geology and palnontology in the 
Universlt) of Jena and geologist to the German Antarctic 
Expedition of 1901^3 

Mrsbrb Sandxbs and Co 71 Shaftesbury Avenue are 
making arrangements to hold a senes of one-man exhibi 
tlons from leaders of natiwal history work in photography 
The first will open early In May and will be the work 
of Mr Richard Rearton Admission will be on presenta* 
tion of visiting card 

A Rbuttb message from Berlin announces that a regular 
airship passenger service will be started on Mav 25 from 
Munich to Starnberg and Ober Ammergau A dirigible 
of the Porseval type will be used with a gas capacity of 
6700 cubic metres It will carry twelve passengers besides 
the crew It will have two motors each of 100 horse- 
power and wilt make trips alternately to Starnberg and 
Ober Ammergau 

Tub King of the Belgians has announced his intention 
to make a grant of 40 oooZ for investigations Into the 
nature and prevention of sleeping slcknes't Stations for 
the study of the disease will be established the number of 
doctors will be doubled, and missionaries will be trained 
in preventive measures at Leopoldville King Albert will 
also give aooool for the provision of hospitals for natives 
of the Congo 

Ths committee organised a few weeks ago to arrange 
for a thorough Kientific Investigation of pellagra appeals 
for funds to enable it to commission Dr Sambon to Under- 
take the inquiry The minimum sum required la 600I , 
but so foi only 330! has been subscribed Including 150! 
promised by the Colonial OfiOce on condition that a furffier 
amount of 450/ is found Subscriptions should be sent to 
Mr James Cantlle, honorary secretary and treasurer 
Pellagra Investigation Committee 140 Harley Street, W 

Wb have been asked tso state that the annual general 
meeting of the Society of Dyers and Colourists ^11 be 
held this year In the Municipal School of Technology 
Manchester on Friday March 18, at 4 pmi , stiien tKs 
retiring president, Prof R Meldola, F R^S , will dallver 
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iCn ftddrMi on * Tinctoriat Chemiatry— Ancient and 
Modern " The praa^ncy ol the aoebty la to be taken 
over by Sir FrecMck Cawley Bart , M P 

^ Taa Frealdent of the Board of Trade ha« appointed a 
new Adylecury Connmittee on Commercial Intelligence 
The diairmatt of the committee wlU be the President of 
the Board of Trade, or^ in his absence, the senior Board 
of Trade representative present. The committee Is to hold 
office for three years The committee is appointed to 
advise the Board of Trade (a) on the work of the Com 
mercial Intelligence Branch and on sodi matters relating 
to foreign tariffs and other commercial questions as the 
Board may refer to them and (b) as to commercial 
mission^ abroad or other means of obtaining and diffusing 
information for the benefit of British trade 

An international expedition started on March 13 for the 
Peak of Tenerlffe to Investigate the effect of high altitudes 
and sunshine on medical and biological processes From 
a note in the Times of March 12 it appears that the party 
Included Prof Pannwits of Charlottenburg the president 
of the International Commission for the Study of Bio- 
logical and Medical Effects of High Altitudes and Sun 
shine Dr Barcroft and Dr Douglas (Cambridge Uni 
versity) representing England Prof 7untz and Dr 
Neuberg representing Germany Or Mascat and Dr 
Plasse representing France and Prof During and Dr H 
von Schr^tcr representing Austria Prof Zunts has 
already done work in this direction on Monte Rosa and 
his observations will be elaborated by the expedition Pre 
liminary meteorological work has been done by Prof 
Hergesell Dr J Mascat of Paris has joined the ex 
pedition for the purpose of studying Hailey s comet under 
the favourable conditions afforded by the Peak of Tencriffc 
Prof M filler and Dr Kron of the Potsdam Observatory 
are expected to join the expedition within a week or two 

The annual general meeting of the Ray Society was 
held on March 10 The report of the council stated that 
the society’s publication for 1909 a supplementary part of 
the ' British Nudlbranchiate MoUusca ** has been (lela>ed 
owing to Sir Charles EUots absence from England For 
the present year the issue will be vol 11 part ii of the 

British Marine Annelids ” by Prof W C McIntosh 
completing the Polychata Two volumes arc in prepara 
tion for 1911 being vol iv of the ** British Desmldlaces *’ 
b> Mr W West and Prof G S West and vol ni of 
the British Tunicata containing the composite species 
and completing the work This will complete Messrs 
Alder and Hancocks works published by the society Of 
other works in preparation the first instalment of Dr 
Malcolm Burr’s * Earwigs of the World ” will probably 
be the issue for 191a An offer by the Rev Hildcric Fnend 
to contnbute a work on the British earthworms has been 
accepted Lord Avebury F R S , was re-elected president 
of the society Dr S F Hartner F R S was elected a 
vlcs-presldent Mr P DuCane Godman F R S was re- 
elect^ treasurer and Mr John Hopkinton was elected 
secretary 

The death of Dr A E Dolbear for many years pro- 
fessor ol idiytics at Tufts College, Massadiusetts removes 
one of the most remarkable of American thinkers and 
inventors His Inability to exploit his discoveries is alleged 
hf hit friends to be the only reason why hli name is not 
more widely known In addition to pioneer work on the 
telephone, wireless telegraphy electric waves and Rdntgen 
rays among inventions to be placed to his credit are a 
writing telsgn^ a spring balance ammeter an electric 
gyroscope to llhistrate the rotation of the earth and a new 
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system of incandescent lighting The most notable of his 
books was Matter fther and Motion * Prof Dolbear 
was born at Norwich Connecticut in 1837 After serving 
as a bound boy on a New Hampshire farm he worked 
successively in a ship-buildtng yard and u printing office 
studying geolog} mineralogy and astronom\ m his scanty 
leisure Later he taught school m Missouri and 
worked in the U S armoury at Sprmgfiold At thi age 
of twenty nine ho entered the University of Michigan as 
a student of chemistry and in six weeks beenme as istant 
instructor in that subject Ihe next year In* was 'ippimted 
an assistant professor in Kentucky Univer'»it\ and then 
professor of physics and chemistry at Bethaiu College 
West Virginia While holding the latter post he w'i thrn 
times elected Mavor of Bethany His mam i ireer began 
in i 874» when the discovery of his scientific nbilitx led to 
his bring called to Tufts College 

A SUiOfARY of gules recorded -it anemogr iph stations in 
1909 has just bein issued by the Meteorologn tI Offir 
Gales occurred in some part of the British Ishnds in 
every month of the year with the exception of June but 
naturally gales occurred with far less frequent \ in the 
summer than during the winter The most btorin\ months 
were January October and December Strong gales \iiih 
a mean wind velocity of 47 or more miles an hour force n 
of Beaufort notation did not occur in May June or JuK 
The absolute maximum vclocit} of wind m a gust 
at the rate of 90 miles an hour at Scllly on October 2*) 
but the maximum velocity for an hour for this gale was 
only 70 miles Ihe next highest velocity in a gust was 
78 miles, At Sally on January x6 and this wns followed 
in order by a gust of 76 miles an hour at Southport on 
December 3 Gusts of 75 miles an hour occurred at 

Pendeimis on November 18 and December 2 nnd ^it Scin\ 
on December 2-3 No anemograph station hid a higlur 
wind Velocity than 70 miles for an hour during thf year 
fhc summary gives the percentage of frequenev of eiuh 
unit of Beaufort notation at several stations grouped 
separately for the western and southern coast<i combined 
and for the eastern coasts and Inland stations combined 
It IS comparatively exceptional at any station for winds 
of 8 and upwards of Beaufort notation to amount to i per 
cent of all winds and winds of gale force are less frequent 
in the eastern than w the western district 

D» Prsck, the president of the B rim ( eognphinl 
Societ} has rightly protested aj^ainst tli Jta that there 
can be any objection to the exp^ition of nv mtion help 
ing in Antarctic research on wh'itevcr route it mi\ prefer 
to adopt ITie unknown Antarctic area is so vast that 
any overlap and wa^le of effort would be deplorable and 
the four Antarctic expeditions now being organised will 
probably be working in sufliticntly distant firids to render 
any formal agreement unnecessary The German expedi 
lion under Lieut Filrhner proposes to start from the 
Weddell Sea which will also be used as the base of the 
American and Scottish expeditions This part of 
Antarctica is stlU absolutely untrodden the Scottish e\ 
pedition under Dr Bruce which discovered Coats Land 
was not able to land on it and did not even see a con 
venient harbour Kc navigation in the Weddell Sea is 
probably very difficult and uncertain and Coats Land mav 
be inaccessible in som* SLasons The threefold effort Lv 
increasing the ihanccs of success, \t therefore to be 
welcomed xs at present this part of Antarctica is the 
most promising of important geographical results If the 
three expeditions nil establish their landing on tins un 
known coast thry will each find ample room for in 
dependent work 
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iNTBum in th« North Pokr quevtioo hu ngaln boen 
roused by the rehieal of the Naval Committee of the United 
‘States House of Repreaentativea to reoommend any honour 
to Commander Peary until ha haa sahmittcd proofi of his 
attainment of the Mm an txpprt oonynittee appointed 

4 >y the National Geographic Sodaty of Washington and 
consisting of three auch competent authqritlsa as Dr H 
Gannetti Admiral Cbesteri and Mr O H llttmaii 
unanimoufly agreed that Peary reached the Pole It may 
be felt that the Naval Committee miglit have accepted 
this verdict The oftlda) commlttps ef the House of 
Ropreeentativee i% however, hardly to he blamed for its 
caution in declining to reooauncnd a PerHamentary honour 
until the ofBclal data have been publlehed, or at least 
submitted to it The scepticism felt by some authorities 
as to Peary's claim » based partly on his great accelera- 
tion after leaving his last white colleagues— his pace In 
oreadng from 96 miles to 36*4 miles a day on the journey 
north and to 44 ttdles on southward journey until 
he rejoined Captain BarUett—ond partly on the statement 
that hi took noon observations at the Pols at that date 
the apparent path of the tun as seen from the North 
Pole would have been so nearly horizontal that noon 
observations would have been practically impossible The 
National Geographic Society of Washington has been 
most intimately connected with Peary and might be pre- 
judiced in hla favour but no auch suspidon could be felt 
in regard to the committee it appointed The report of 
that committee was, however, a brief statement of its 
conviction, and the materials on which its judgment was 
1 »sed are not yet available for public Information If 
Peary at his most northern point on April 6 was able to 
'detei^ne noon from the sun he was probably scmie little 
distance south of the Pole To determine the actual 
mathematical point of the Pole would be Impossible during 
the hasty journey of a lightly equipped sledge party but 
any sH^t error In the observations wouM not affect the 
conclusion adopted by most British geographers that Peary 
reached sufficiently near the Pole to justify his claim It 
if to be hoped however that h)s full data will be soon 
-published. 

In Mon for February Mr H A Rote d esc ribes various 
modes of establiehing ffedtioui kinship now current in the 
Panjab Such are the ties between people who have joined 
m the same pilgrimage the pdhul or initiation rite of 
the Sikhs the exchange of wristlets by youths of turbans 
by men and dieeta by women adoption by a patron to 
secure protection Thw are Impmtant as Illustrating the 
practices of adoption and suodssdon and they also throw 
light on the methoda by which tribes grew under a process 
of accretion before the present rigid rules of exogamy and 
endogamy came to be estabUshed 

The Hotel cotlectfon of fossH mammals from the Pampa 
of Argentina belonging to the city of Valencia Spain 
it one of the most important collections of its kind but 
has not hitherto been exhaustive^ studied or described 
It comprises not only 0ne specimens of the ordinary 
ground-sloths and glyptodonts, Smilodon and hoofed 
mammals but also several new species and a remarkably 
well-preserved human skeleton In -view of Its sdentlSc 
interest Prof E Bosed, of the Univerdty of ValenclB 
has arranged to prepare an illustrated descriptive catalogue 
of the collection and as a preliminary to this work he 
Is at present in London studying the original spedmsns 
Hlgpcrlbed by Owen After visiting the European museums 
'Prof Bosed wBl proceed to Argentina to examine the rifh 
coUectlofis In Buenos Aires and La Plata- 
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Accobpkno to ^ second anmud report, the dsmonsM* 
Hons and lectures on natural history and eoonowte sahn 
jeots instituted by the Norwich Museum AsTOdatlt^ eOPCr 
tlnua to meet with popular appradatlon and The 

fubjecti of the 190^ course Included the hii of bMd* 
files as dlseaseMUseemlnators, fungoid dl ee s iH of ptsmts^ 
Norfolk soils, and Inssct fruit-pests 

In Hie FHxuary mimber of NalerM an moesiyAKitts 
oorrespoodent describes twi albino Norwegian lemndogB 
of which one is ffgured. Such alblnes are stated & be 
extremely rare- In the tame Issue another writer con- 
irlbutet a notice of the capture by a trawkt of the rare 
fish Macrofuj coetcfkynehm a species first described In 
1843 and of which veiy few axamplcs have since been 
taken 

At the close of an articls la the February number of 
the AfiwricoA NaiwtaUgt on the question whether regensra 
tion in animals exhibits a repetition of the ontogenetic and 
phylogenetic processes Mr Setgius MmguUs observes that 

while the eridenre shows that aa a rule organa originate 
from simitar germ layers both In ontogeny and In regenera- 
tion there are also some striking exceptions to the rule 
The hypotbssls that the method of regeneration is causally 
influenced by the course Of ontogeny Is therefore, quite 
unnecessary as a corollary With the elimination of this 
hypothesis the conception of the atavistic nature of re 
generated peculiarities, i s the conception of a repetition 
in regeneration of phylogenetic processes loses Its chief 
logical support Thin last thMry, however, is also 
objectionable (t) because of its inherent inconsistency, 
(2) because it depends upon more or lest problematic 
asiumptioAS " 

In a paper entitled Uogarnered Grain ' published In 
the January number of the Victorian Naturalist Dr T S 
Hall directs attention to the need of further research into 
the natural history of Victoria Sponges and protozoans 
he points out are still very imperfectly known and much 
the same is the case with regard to crustaceans Among 
fishes, it requires to be ascertained whether Galaxlsf 
spawns in fr^ water while no one appears to be able 
to produce definite evidence that the Australian eel breeds 
at great depths in the sea or if indeed, H journeys to the 
ocean at all Further information is likewise required 
with regard to the breeding-habits of the native frogs, 
especially whether or no they require water during the 
metamorphosis 

To tfao February number of the Zoologist Colonel C £ 
Shepherd communicates sn account of the ear bones of 
fishes, and more ospectally the one known as the asterlicus 
Throe pairs of these bones are developed of which the 
sagitta is normally the largest the asteriscus being the 
otolith found in the lagena of the sacculus, white the 
third bone is the iapilhis The form of the sagitta haa long 
b«n known to be more or less constant and diaracterisHc 
for the different family groupa and the author showt that 
the same holds good for the asteriscus of which he claims 
to be the first to desertbs and illustrate the details In a 
number of species Attention Is specially directed to the 
gieat development of the asterisnu at the expense of the 
sagitta— which it reduced to a minute rod— in the members 
of the carp family That this cannot be attn^ted to q 
fresh water hfe is demonstrated by the fact mt In tfak 
pike and perch the normal rrtative proportions of ttm 
sagitta and asteriscus art retained, and the reason for the 
special feature in the carp tribe has therefore still to bet 
sought As regards the functions of the ob^hs, tbe 
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aultiMr is insUned to su{q^ tb« theory thjst these include 
hath hesrhif lud die maintfiumce of the bodily equilibrium 

T|t$ Fsl^ery htue of the Bultetin of the Sleeping Sick 
DM Buretu (No 14 vol li) eppeore with cut edges 
sMdx will be found a groat oonv^ence by readers It 
opota&na tho usual usefol r/sumd of papers dealing with 
trypiAOiOiiies and their agents of transpusslon sleeping 
slckASSS) Itc. 

Ttaa BulledA of the Johns Hopkins Hospital for January 
(oi % No oontalns two essays bearing on the history 
of niediciner ohe an addreea by Prof OsIm* on Michael 
Serte foS t who wit done to death for he res y at Geneva In 
iS 5 )> ^ ^ Steiner on Dr Lemuel Hopkins, a 

^stlngufshed dtmigh forgotten American stu^nt of 
tubenukisis, who lived In die second half of die eighteenth 
century 

1h a paper dealing with the sewage pollution of sheQ- 
ftsb C/oUnurl 0/ vol lx , No 4, 1909 p 41a) Mr 

James Johnstone points out that at present no public 
authority pessresfs legal powort to deal with the quMtlon 
of the contamination of shell-Ash Polluted museels eup- 
piled with clean searwater undergo puriflration with rapid 
partial disappearance of the inteahnal bacteria contained 
in their tlsaues^in four dajts, for instance the number of 
contained bactena had been r^uced by about 93 per cent. 

Tks annual report for 1908 of the curator of the techno* 
logical muaeums in Sydney has been received Spedal 
reference is made to the collection of building and oma 
mental stones in connection with which a brochure con 
talning coloured reproduedone of spedmeni quarried in the 
colony of New South Wales was issued Notice is also 
given of a forthooming volume on the * pines ' of 
Australia similar to the monograph on the Eucalypts 
which will deal with the ecoflomics of Australian conifers 

Tu action of light on the expansion of buds of woody 
plants is the subject of a paper contributed by Mr V 
Lubimenko to the BmUetin da I AcauUmia Impiruila da$ 
Sciam^aa St Petersburg (No a, 1910) Experiments were 
made with twigs plooed under belHars oove^ with thick 
neesas of white or black paper In certain caaes a dlmlnu 
tlon of light retarded dmlopmeat, In others it accelerated 
it, but in ail cases complete darknM caused a marked 
retardation in the expansion of the budi The author 
advances the opinion that light is nsoessary for the Internal 
chemical changes which precede growth 

Thi report on the Botanic Station Experimental Plots 
and Agricultural School Dominica, has recently been 
Issued and shows that much useful work has been done 
in diltnbudng among planters crops likely to prove of 
commercial value or posses<)lng striking features from an 
ornamental point of view Much attention has been 
devoted to the manuring, cultivation and general manage- 
ment of cacao the requirements of the lime induetry have 
been InvMlgated and some preliminary work has been 
done on ^ planting of rubber 

In view of the enormous increase in the number of 
publketione devoted to insect pests it is becoming more 
and more necessary to have occasional suenmaries of the 
work done In a partlouiar subject We are therefore 
pieaeed to see that a * Blblfognqihy of S«gar<aoe 
Entomology,’* drawn up by Mr G W KIrkaWy, has 
been imed aa Bulletin No 8 of the Hawaiian Sugar 
Planters' A asodaOaa The kst of papere seem to be very 
oompleta indeed^ tike author tells ua that a considerabte 
number of a|q>arently wortMese ootse have been included 
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because of the difficulty of drawing a sharp line between 
what is and what is not useful JThe bulletin Is divided 
into two parts a list of work, arranged under authors 
and a preliminary list of the insects spiders Ac of the 
sugar<ane fields, with cross-references to the papers ii* 
the first part in which they are mentioned 

A OBCXNT issue (No 30) of the Tronivaal dgrfcaltarar 
Jautnal contains an article on the olive urging that more 
attention should be paid to this crop The olive was intro- 
duced into Cape Colony many years ago but for some 
reason or other has never become very popular It doe* 
not bear a paying crop until it is at least six or seven 
years old and the oil has to compete with highly 
adult^ated commercial products but there is a good deaf 
of land in the Transvaal that would give satisfactory crops 
either with or without irrigation and one or two trial 
plantations are already In existence which ptomise to be 
sucoesiftil We have also received from the Transvnat 
Department of Agriculture some Farmers Bulletins deni 
ing with sunflower cultivation prickly pear for stock food 
and the cultivation and prepaiation of the caUbash pipe 
gourd. The sunflower doM not appear to be a very 
promising crop os It is expensive to handle and is largely 
produced In Russia 

Prof Dovx of G&ttmgen contnbutes a suggestive 
article on the alms and methods of commercial geography 
to Pstermann’s UiUetlungeH The paper deals with the 
use of tho population unit in discussion the limits of 
effective capacity of trade routes the relations of topo* 
graphy and rlimate to trade and similar matters and 
subjects some of the methods in ordinary use to somewhat 
severe criticism 

A NXW map showing the distribution of thunderstorm 
frequency in central and northern Europe by Dr E Alt 
appears in Petermonn s Afffietfongcn The smallest yearly 
froquency occuni in Cornwall north-western Scotland 
Norway and the Arctic coast where the average is under 
five. The region of mo^t frequent thunderstorms-Mnore 
than thirty a year— appears in nortiwm Italy and the 
CarpathuuM. 

Froic a catalogue issued by Spindler and Hoyer of 
Gottingen we sec that ninety-six seismographs designed 
by Prof Wiechert have recently brrn distributed in 
various parts of the world One has Inren Installed by 
the National Physical Laboratory at Fsktalemuir The 
largest of these instrumMits carries a mass of 17 000 kilos 
and the motion of the ground relatively to this is magnified 
3SOO times There is however s S p<r <^nt loss in con 
sequence of the inertia and elasticity of the sjstem of 
levers The instrument costs sooo marks 

BmmN July i and December 31 igoq at ShMe in 
the Isle of Wight 270 earthquakes were recorded Each 
of these records is confirmed by corresponding observations 
at other observatories whilst many of them ore known to 
be tho surviving efforts of carthiiuakes which were large 
at a distant origin They are therefore of great import 
ance The instruments at Shldc are of the type adopted 
by the British Association recording on paper moving at 
a rate of 4 mm per minute During the same interval of 
time Hamburg recorded 123 shocks, Strassburg 64 and 
jAibach 4s These great differeacea In the number of 
records obtairfed at different stations appear to be almost 
entirely due to the type of Instrumant crapk^ed Those 
which record on smoked paper are excellent for large dis- 
turbances but fail to rcco d movements which ar^* small 
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From Dr Fieldirift H Garrlton we have received re- 
printi of articles on * Josioh Willard Gll^ and hti Rala 
tion to Modern Science '* and “ Physiology and the Second 
Law of Thermodynamics* * which have appeared In the 
Popular Scienca Monthly, May-August, 1909 and the Nem 
\ ork Medical Journal for September 35, 1909 The author 
Ik jssistant librarian to the Army Medical Library at 
Waihlngton His writings notably the one on Willard 
Gibbs, afford a lucid exposition of the principles of thermo- 
dynamics based on an intimate study of the large nuuis of 
literature which has centred round this important branch 
of physics Most conspicuous too is Dr Garrison s clear 
appreciation of the debt which experimental science owes 
to the late Prof Gibbs for original srork essentially mathe- 
matical In character What mathematics can and must do 
for Mlence, and on the other hand, what It should never 
try to do are points often III understood even by workers 
on physical science that have been trained on orthodox 
academic lines, and few people have presented the case so 
effectively as has been done by the army doctor who has 
vrritten these papers 

A BKRin of experiments have been made recently at the 
Bureau of Standards at Washington to determine the 
proper source of light to combine with the mercury arc to 
produce the best Imitation of average daylight and the 
results are embodied in a paper by Mr H h Ives in the 
November (1900) number of the Billetm It appears that 
of the ordinary lights the Welsbach mantle the carbon 
the tungsten and the tantalum filament glow lamps are 
all neaily complementary In colour to the mercury lamp 
and have therefore only to be combined with the latter 
In suitable proportions to produce satisfactory mutation 
of dayhght The best proportions are i candle-power of 
mercury light to 0*57 candle-power of Welsbach light 
o ^ of tungsten or o 50 of carbon glow light The watts 
per candle-power required are o<8o for the tungsten and 
1 4 for the carbon filament combinations respectively 
Although the Webbach cannot be compared in this way 
the author finds from the cost of running that the Welsbach 
mercury combination compares closely with the tungsten 
mercury one in efficiency 

Tmk Journal da Physique for February contains a com 
munication, made to the Soci^td fran9al8r de Physique by 
M Charles Lallemand on tides In the earth n crust (see 
Naturb October 14, p 457) After a description of the 
double horizontal pendulum of Hecker, the author explains 
how the diurnal tilting of the crust due to the heating of 
the tropics may be separated from the smalkr semi 
diurnal tilt due to the soku- tide and gives dlagrums show 
ing the extent of each as determined at Potsdam The 
fiist has a semi-amplitude of the order xo-30 thousandths 
of a second of arc, the second thousandths Further 
investigation allows the lunar tide to be determined and 
this IS found to have a semi-amplitude of the order xo 
thousandths It Is hoped the help of still more sensitive 
apparatus to detect the half-monthly tide which should 
have a semi-amplitude about half that of the semi-diurnal 
solar tide 

Thr Bausch and IxnDb Optical Co 19 Thavles Inn 
EC has afforded an opportunity to a representative of 
Naturb to examine the Bolopticon lanterns which It has 
just produced and see a demonstration of their functions 
The lanterns are designed for transparent or opaque pro 
jection and they combine neatness with efficiency The 
arc lamps are of special design and of small dimensions 
and the bodies of the lanterns ore designed to suit the 
limps so thab the lanterns, as a whole, are dsUghtfuUy 
compact The lamp-case Is lined with asbestos ind the 
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top has the form of a light tight ventilator, securtng • 
minimum heating effect during operation The ventilaiiog 
arrangement Is realh very satisfactory, and the W^lo 
mechanical construction is commendable The lantern 
suffers however from the merits of its qualities, Inaamucli 
as an ordinary arc lamp cannot be used with It. Notwith- 
standing this, the Babpticon which Is made In various 
models, provides at a reasonable price a projection 
apparatus which It well designed and should be extensively 
used An Instructive pamphlet referring to the Bolopticon 
lanterns Is issued by the Bausch and Lomb Optical Co 

Thb first volume In celebration of the jubilee of Prof 
Arrhenius was noticed In Naturb of February 3 The 
second volume (Zeitschrift fUr physikaUsche Chomio 
Band 70) has now been Issued It contains forty five 
papers by chemists of every nationality The attention of 
both supporters and opponents of Airhenius's theoxy of 
electrolytic dissociation may be directed to the article by 
Mr G K I^ewls * On the Use and Abuse of the Ionic 
Theory 

Various articles of glassware for laboratory use In 
eluding beakers retorts boiling Erlenmeyer and Kjeklahl 
flasks have been forwarded for Inspection by Messrs 
John J Griffin and Sons Ltd of Klngsway London 
W C They are made from a new variety of laboratory 
glass now being produced by the Rhenish Glass Works 
C ologne-Ehrenfeld This glass is said to be equal to Jena 
ware as regards resistance to the action of water and of 
various chr^niLal reagents whilst having an appreciable 
advantage In price The aj^xaratus submitted though 
perhaps a little heavier than usual Is well made and 
satisfactory in lustre and general appearance Its re- 
fractoriness towards the action of water acids and alkalies 
could of course only be proved by trial but in this 
respect the behaviour of the glass Is attested by certificates 
quoted Including one from the Physik8lli»ch Tcclinische 
Relchaanstalt at Charlottenburg After a preliminary 
treatment of the articles for three days water at iff® C 
acting during seven days extracted only 000a milligram 
of alkali (Na, 0 ) from each 100 sq cm of surface exposed 
and In three hours at 80® only 0009 mlliigram was re- 
moved The material Is theiefore dossed as * water 
resisting ” glass Other tests adduced show the extent of 
the action exerted by boiling solutions of sulphuric acid 
sodium carbonate and sodium hydroxide upon the glass 
during specified periods and also the effects of sudden 
change of temperature The results go to show that the 
new glass Is a very satisfactory material for chemical 
apparatus 

In addition to the books referred to !n ** Forthcoming 
Books of Science (Naiurb March 10), the following 
works are announced — Tomatoes and How to Grow 
Thera ” F R Castle * Mushrooms and their Cultlva 
tion * T W Sanders ‘ Bees for Profit and Pleasure ” 
H Geary * Window and Indoor Gardening * T W 
Sanders (ColUngrtdge) ** A Book about Sweet Peas * 
W P Wright Garden Guide W P Wright 
(Headley) ‘ Radio-chemistry ” A T Cameron (Dent) 

* ITie History of Chemistry ** vol it Sir ^ward 
Thorpe C B F R S Last Words on Fvolution 
£ Haeckel The Evolution of Man E Haeckel 
translated by J McCabe a volt, new edition ”The 
Story of Creation ” E Clodd new edition (fFolis) 

A Textbook of Nervous Diseases,' Dn W A. Turner 
and T G Stewart ** The Practice of Surgery *• W G 
Spencer and G £ Cask *' The Malarial Fevert, Hwno- 
globlnuric Fever and the Blood Protozoa of Hao,"t. 
Captain C F Craig (Clittfcftffff) 
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^ OVR ASTRONOMICAL COLVUN 

CcHlST 19104 number of obeervetione with drawing! 
and photo^pha of tomet 19104 ore publithed In the 
Marcn number of the B^Utin d« la Socut^ aiffonomique 
4 * Branct Among others M Qudnisset describes the 
observations made at the Juvi«y Observatory, where photo- 
graphs of the comet and Its spectrum were taken and 
mwings made, between January si and February is 
A photomph taken on January ap shows the secondary 
tail extending to some distance from the nucleus on the 
south side of the main tail with which it formed an angle 
of al^t on this date the main tail was estimated to 
be tomter man 6s mllUoo miles The fan-shaped extension 
towaros the sun is also riiown, and exteoikd to some 
^ from the nucleus its northern edge showing the concave 
form discussed by M Sola 

Qomte de la Baume Pluvinel reports that the spectre- 

S ’ams show the nucleus sharply defined in the two prin 
pal radiations of the cyanogen band at k 38S and an 
intense Image of the comet was produced in the 
carbon bana near k 473 Between these, the nucleus and 
tall (^ve a continuous spectrum which presents several 
condensations the interpretation of which is still under 
investigation 

The observations made at the Lick Observatory are 
recorded In Bulletin No 174 and show that considerable 
changes took place In the spectrum between January 19 
and 31 The comet was first seen on January 19 as a 
fan-shaped cloud several times as bright as Venus at Its 
maximum brilliancy and spectroscopic observations showed 
the D lines bright against a background of sky spectrum 
D| was seen to be much stronger and to extend further 
than Dj The comet having considerably decreased In 
brightness could not be seen the next dav and a great 
storm prevented further observations until January 36 
It was then seen that in addition to the D lines the 
regular cometary bands were present On January 37 the 
same features were recorded and an additional brightening 
was seen just to the nght of D A photograph of the 
spectrum showed a great similan^ to the spectrum of 
comet 19074 as photographed by Dr Campbell the con 
tlnuous spectrum being relatively weak as compared with 
the bands Observe tkms made on January 31 snowed that 

the D lines and the red condensation had disappeared and 
that the spectrum of the tall was continuous extending 
to a distance of from the head 
On February t and a spectra were photographed with 
a prismatic camera and snow that the light of the tall 
is practically all within the visual region extending 
towards the violet but a short distance beyond X 467 
Dr Wright suggests that It may be due to sodium vapour 
rendered fluorescent by the Intense sunlight this assump 
tlon might also account for the faint band seen on the 
red side of the D lines 

Dr Albrecht also mode spectroscopic observations with 
a newly designed grating spectrograph of high dispersion 
attached to the 36-1 nch refractor The resulting photo 
graphs on January 37 show the D lines D, being not 
more than onc-thii^ the Intensity of D, The light from 
a sodium flame was employed as a comparison spectrum 
and measures made of the radial velocity of the comet 
ibfalch was found to be + 66 z km , and Is ^Uaved to be 
trustworthy within a or 3 km Dr Albrecht suggests that 
such observations might be useful in determining the orbit 
of a comet In rare cases, such as the present when it is 
dHBcult to determine accurate positions Subsequent 
bbasrvations showed that between January ay and 30 the 
intensity of the D lines must have derreas^ ten fold 
Photographs taken by Messrs Merrill and Oliver cover 
the period Januarv a6 to February i and show the general 
changes and details well but no sharp narrow streamers 
and brit^t knots or condensations are anywhere indicated 
fn Ko 610 of the Astronomical Journal Prof Barnard 
reports that cloudy weather prevented photographs being 
taken the Yerkw Observatory during the period of the 
cojnetV greatest brilliancy except on January ai and 34 
when fair negatives were obtained A photograph taken 
on Pebruazy 3 shows the extension b^nd the head 
towards the tun to be 13' long This extension Is a pro 
longatkm of the southern edge of the main tall and is 
mown on all throe photographs takqn on that date 
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A further continuation of Dr Kobold s ephemerU is 
given in No 4393 of the Astrenomische Smehrtekton and 
shows that the comet is still moving very slowiy north 
wards through Pegasus the position for Marrii 17 being 
aah 37>6m , + 16® 3a An observation made by Herr 
PechUle on March 6 gave corrections of os +05 and 
showed the magnitude to be about 9 5 

Hallst 8 CoiiBT — Numerous photographs of Halley s 
comet have been secured at the I ick Observatory with 
the Croul^ reflector and other instruments The negatives 
taken on December 11 13 and 13 1909 show the coma 

and faint traces of a conc-shapod tail as the angle made 
by lines from the comet to thi earth and sun respectively 
was on that date less than 2 this Indicates a fairly 
well-developed tail A photograph secured by Mr Olivier 
with the Crocker telescope on January 38 sliov^s a tail 
nearly 1® long On a negative taken with the Crosslev 
reflector on February 4 a very fine sharp stelLir nudpus 
less than 5* diamcW is seen and the tail appears ns 
a narrow sharply defined cone but similar photographs 
secured on February 10 and 11 show an entireh different 
form of tall the narrow quiescent cone having gi\cn way 
to a tail having several fine streamers radiating from the 
head the two longest streimcrs are straight and can b^ 
traced to a distance of ao' from the head while the most 
southerly one is curved These changes are also shown 
on the photographs taken with other instrumentit uhere 
the tall can m traced to a distance of 40 and doubtle*ts 
indicate a sudden burst of activit\ during the first week in 
February (Lick Observatory Bulletin No 174 p 183) 

PiDOux s CouBT — It now appears probable that the 
report of the discovery of a new comet at Geneva was n 
mistake A plate exposed through clouds on Fpbruarv 30 
showed a V-shaped nebulous form near Hnllev s comet 
and before thn identification of this object could be com 
pietrd the nows arrived tliot a new comet m the same 
position had been discovered at Cardiff A plate exposed 
on February T4 on the same region showed no trace of 
the object but a similar form was seen on the edge of a 
plate taken on Februar) 16 but on a photogr'iph taken 
at Heidelberg on February 10 which covers the region 
where accmolng to (alculation the alleged comet should 
then have appeared there is no trace of anv such object 
As no control plate is available the existence of the reported 
comet cannot be confirmed (Astronomtsch Kachruhfett 
No 4393) 


THE INTFRNAPIONAJ AI RO AND \rOTOR 
liOAP EXHIBITION 

T his exhibition opened at Oljmpla on March i/ and 
will continue until March 19 Ihe Sot.iet\ of Motor 
Manufacturerb and 1 r iders I td supported bv the 
Club of the United Kingdom are r ponMbIc for the 
organisation 'ind deserve commendation foi the fine ixiIIm 
tion of machines on show It will 1 membered that 
the first exhibition of ihn* kind orgumni'd bv the Mmp 
society was held last Marc.h ( rest adv-inces been 

made in fljing m'uhmes during the interval and the fact 
that British makers do not intend to be left behind wiU 
be evident to an) one who visits Ohmpla this week A 
pleasing featuix of the present exhibition is the almwt 
entire absence of crank idc as cspeciallv in the full 
sixe machines shown Such *re iliiiobt iiirvitHble in ony 
collection of models but even the model section contains 
many fine examples of thoughtful design and skilful 

^MowplanM compnw by fur the larger numl^r of 
mnehinea In the exhibition Apart from anj inheren 
advantage* of thi* <le<iign *udi a* apace occupied con 
venience In dismounting and packing for transit and light 
ncM there is no doubt that 

makers and buyers is owing to Bldnot s flight across the 
Channel Inst summir There are t^ntr 
biplanes and one friplane all of 

machines In addition there are two balloons a dirigtble 
and a largo number of engines and acceworles shown 
separately as will a« motorboats and launches 
tlc^ly every case it is evident that the brains of a skiflrt 
engineer have been bro ight to bear on the design 
construction 
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profiting by pait expeHeoce in mtotnl propoUm «nd their 

t inger* moet of the propellers tfiowa «re coostnicted of 
ood built up so u to secure the drein everywhere 
cunning stralgnt from tip to tip A lew makers are 
]^acing the Imce girder forming the main frame in the 
monoplane type edm wood la j^fitretioe to piano wu?e, 
olthough the use of the latter fOr bracing it still general 
In several cases piano wire has been abandoned for mwdng 
the wing4 the preferable material for this purpose beibg 
UglK stranded wire rope and flat steel ribbon 
The engines are generally erf the flned cyHiider type, 
although a few rota]7 engines may be dbeerved Water 
eooilhg is more usual than airniomiflg In biplanes the 
engine and propeller are usually situated behind the pilot 
in tnonopknes these are generally fn front of the seat, 
although la the case of tiie Petto monoplane the propeller 
is at the eatreme rear of the machine, and is driven by 
a tubular shaft frinn the engthe triiltn Is placed behind 
the pilot , but few makers warp or alter the Inclination 
of the main wings for steerinjg or for ftablllQr in most 
cases ailerons are fitted to bipianei, add In the monoplane 
type the tails are made movable for vertical and nori 
sontal control Practicany ^ wings are double surfaced 
More firms are paying attention to the matter of reducing 
the number of levers rrijulred for control For example 
In the Humber machines all control Is elTected b> a single 
steering Wheel mounted on a pillar which can swing and 
the steering whestl spilndle Is capable of axial as well as 
rotary motion in the plUar These movements in 
dependentiy operate all the control, there are no foot or 
hand levers 

It it excoedlngly gratifying td notice the targe number 
of British built airplanes , some sixteen of the total 
machines on show have been built entirely In this country 
of the engines shown separately by far the greater numl^ 
are Brltish^uiilt There is no doubt that a great awaken 
Ing to the possibilities has taken place among our 
engineers and that no efforts have been spared during the 
past autumn and winter to develop the manufacture of 
fl>lng machines. Many of these British machines have 
bm tested and when we possess as no doubt we shall 
before the coming summer Is over, a reasonable number of 
British pilots having eaqierience with the machine<i we 
shall be able to regard this country as no longer behind 
In this Important Industry The limitations of space forbid 
us notidng particularly any but a very few of the machines 
in the exmlntlon 

Of mochines shown by members of the Royal A^ro 
Club one of the moat interesting is a Short Wright 
biplane tiie first of its kind builb In England and belong 
Ing to the Hon C S Rolls This machine has flown 
about too miles and has won many prises In general 
•deri^ It closely resembles the machines used by the wnght 
Brothers There are tadn screws chain driven the 
dimensions are 40 feet liy a8 feet by 8 feet Another Short 
biplane is shown bcic^ng to Mr J T C Moore 
Brabason This machine measures 45 feet in breadUt 
a8 feet In length and 81 feet In hel^t The weight of 
machine Complete with aviator and in flying order is 
lb the actual lifting surface is 450 square feel 
The machine Is fitted sdth Short’s patent front elevators 
and balancing planes and has their system of trussed 
girder ^kids Twin propelieci are fitted running In the 
same direction this is the first time this principle has 
been adopted and has proved to be very successful A 
front vertical rudder has been substituted for one In the 
rear for directional steering The speed is about 48 miles 
M hour and the mariiine has mrae a large number of 
flights that of March 1, 1910, being of 3s minutes* dura 
tlon in covering a distance of about 35 miles. This 
snariilne won the loool prise (Pally MolQ for the circular 
anile jdi-British made. A monoplane buUt by Messrs 
HaUand and Holland and belonging to Mr B Nicoison, 
te alee shown 

Messrs. Short Bros also show a new biplane built for 
the Hon C S. Rolls The engine is a Green four*cylind^ 
105 mm. by iso mm bore, iririrm 18 horse-power at 
laoo raaolutioBS per minute The llrang surface is syo 
sqaars feet and the weight compfete Is 700 lb In the 
anffHOs Is a Sommer biplane also ownsa by the Hon 
C. S Bolls ThU machine Is fitted with a Gnome engine 
<(rotaryV Measrs Humber of Coventry, show three mono- 
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of their own manufactiura The worlmikdrilife mtd 
6f these mariilAet are beyofid reproaon Misre. 
K V ROs and Co are rtprtaooM by a tri^laAe « aU* 
Britifeh make. This machm Is so lest by so 
span» and is 9 feet high The main plansai IM ilso ina 
tw, consist of three planes arranged one aver ^ pig y, 
the total siqiporting surface being 3x0 square, ieaf. Xw 
weight without motor and flttiajp is fib AU tiw 

g lanes are under control, so that Che angle of attaiBitoaa 
B a4}usted from the steering wheel, aikT audn plaass 
can be warped. The seats for the pilot anq one pasisiunr 
are behind the main planes, and me engine and pipOeSir 
in front Machines or this type have made frequent wghts 
with a metor of 9 horse-power only and start qutmupi 
often in twenty yards , 

Messrs BUriot have three of tiieir models No XI orosb- 
Channel type of monoplane in the exhibition Theda 
machines sre fitted wlm a thres-qylinder Anmni motor 
giving about 35 horse-power, bore, 105 mm , stroll^, 
130 nUHi , Wright in full running trim 60 klMgrams ike 
propeller Is made of layers of French walnut of Aametsr 
3 1 metres and vrri|ti^ 4b kilograms only Its speed te 
from 1300 to 1700 revmuUont per minute The monoplane 
measures about 35) feet across the wings, and Is kbout 
36 fret long tho sustaining surface Is about 14 square 
metres. The total iveight of the machine is about 300 
kllogranu including the pilot and fuel for a two-homs* 
run The speed Is about 68 kilometres per hour, and the 
machine can lift and sustain in flight about ss kilograms 
per square metre of supporting simace, <f about 5 tb 
per square foot 

Messrs. A Darracq and Co show the latest type of 
Forman biplane The lentf^ is 39 feet span 3s( feet, 
height II feet 4 Inches The supporting siirfacp is 480 
square feet and the weight without engine Is 1050 lb A 
Cnauvldre propeller 8| feet In diameter Is plocd at the 
rear of the main pl^es The motor on the machthe 
tiiown is a ^ horse-power Darracq four-cylinder faorixon 
tfldW cqipowd bore 130 mm stroke lao mm The 
cylmdere ore water-cooW and the weight wHh oil and 
ivater punqis and corburettm* is 143 lb The machines are 
made under the personal supervision of Mr Henry Forman 
at the Cbdioni Camp in France 
The Demoiselle machine of Mr Santos Dumont shown 
at the Clement Bayard stand attracted great attention 
This is claimed to be the smallest lightest and fastest 
obroplane in the world The length Is about so feet width 
qbout 18 feet, supporting surface 110 square feet, wsMt 
343 lb with a two-cyhnder water-cooled motor The 
radiators ore arron^ close up under the wings one on 
each side of the mrin frame The horlsontol and vertical 
planes forming the tail ore rigid as regards one another 
but the tall con turn as a whole on vertical and horixontol 
axes for controlling directional and elevating steering 
Another interesting exhibit at this stand is the engineer a 
cab of the dirigible Clement Bayard We noted In the 
engines riiown at this stand Che care which had bean taken 
to lock all nuts and fastenings so as to prevent them 
becoming loose 

A Gimire Gyp monoplane shown by the Flat Motorf, 
Ltd did not arrive until ten o'clock on Fridtor evening 
It Is interesting to know that the machine was ready tor 
exhiUtioa shofliy after eleven o'cloric on the some night, 
showing the eaw with whirii the monoj^ane ty]M can be 
erected The Phesnix Radial Rotary Motor Co X4d , 
show part of a tweive-cylioder rotary angina under ooti- 
I structlon for Mr Cody 

The Motor Supply Co Ltd., show on Avis tm fflorio* 
plane built by the Scottish AfirMans Syndicate Of London 
This machine is entirriy of Brftirii mske oxospt tiw 
10 horse-power Ansanl engine The machine Is of tiw 
non-Ufting tail type, sy feet wide and ay feet long. The 
main planes have a surface of 160 square feet The 
Wright without motor i» ago tb the wright of the motor 
: complete Is 150 lb Mews. Mulfinsr of Long Acre, 
a monoplane of rntlrriy British moke This moddm Ime 
an Improved system of warping the troiting edge, com- 
bined with the action of a non-Ufting type or elevator and 
a rudder at the rear Messrs. Mann and Overtons^ Ltd 
of Phnllco show a mommlone of the Santos Dumoat type 
An Bngllrii-built monoplane Is shown hv Msm k 
k Lascelles and Co Ltd , and to all-British U^brie by 
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EXPLORATIONS IN THE GLACIER TRIBU- 
TARIMSOr THE SHAYOK RIVER. KASHMIR 
TERRirORY 

t H the Tifiiei of December ei, 1909, reference wee mede 
tooertito dieoovmto by e pwty coniicdBg of Dr B G 
Dr A. Neyir end Lieut* A. &f SUngsby In the 
Kemdr Hlmeleye The Geofraphieai Journal of Norem- 
bcTi 1900 ftlfo had an artkiei oaced upon an account of the 
•ouTf wityten by Dr Neve In the Times of InMa of Septem 
ber 4. A few rvmarke concerning the addition to Hlma 
li^an gea^fn^y referred to in mm communicationi may 
tt of Intereet. 

The topograpto of thie part of BaHletan remiree 
eaplanatkm ii tto atlae them are examined It will be 
aeen how very few trigonometrical polnte are to be found 
ehet of longitude They are much fewer than In the 
portion of Biltlstan I had to eurvey on the Lower Shayok 
and Indue and the branchee of the Shlgar tributary of the 
latter river The dlfRcultlee of penetrating Into these out 


of the-way valleys were very great and it was almost a 
superhuman task for Ifr Ryall and other assistants to 
prodiio^ in the limited time given them, a better or more 
accurate Idea of its geographical features Very few of the 
glaciers were followed up or coo be followed up so thrir 
sources were merely sketched in by eye from a distance 
Venr many tributaries are inaccessible, either from their 
rocky wall like sides or the stream being too deep and 
rapid to ford there bring no bridges or the means of makii^ 
them Thus the topography can only be classed as rough 
reconnaissance The Saiefaar vall«r and Its glacier was not 
ascended far If at all and even me distance and sice Mr 
Ryall assigned to it some twelve miles N W from Salchar 
would in nature appear to be its total length It probably 
has a bend and If straight a dlsUnt Icc fall or a local 
narrowing might ^ve the appearance of a watershed I 
have not heard of Mr Ryall for very many years if he is 
still living be would be able to tell us wfaeth^ he ascended 
the glacier to any distance His field book, if it is to be 
found, would give much information as to where he went. 
There would be bis boiling point observations, and the 
notes he made In It 

There can be no absolide accuracy in the topography 
at the head of the Kondus Valiev south-east of Snowy 
Peak K This valley I would point out is well worthy 
of further exploration because it is possible some hign 
point on its eastern side could be readied from which a 
view would be obtained of the higher pordon of the newly 
discovend Terim Glader and the snowy range whl^ 
bounds It on the Tiorth*«astward Concerning the Tenm 
Glacier extension of the Salchar, die discovery alters the 
posltkio of the main rangs, which may be taken as fairly 
well laid down up to lat «• long 77® 30' Nordi of 

35* so' op to abwt lat 35® 4^ and long ^ has 
ctttataly to be ma^ THs Is some forty five to fifty 
miles hi length, and lies fifteen miles or more further to 
the serth end eMtwerd. It !■ to be that Colonel 

Loag, the preaent Snrveyor^iierel of India, •wiH aee We 
wy to depute one or two of hie beet offieere to extend the 
maaipilation ax more points and accurately ley down 
*hM center on a plane table— an attractive, deli^tfui 
cummer’t work for tomaone 

■rtet v^Mgh peeke la tUa comer, lying to the eaet 
Of Keud Gueherbraimi «eciv«* the view of the triangule 
S'*.*?* jSf*y 5?***^"* •* principal etatlone of 
»e Iflite Rhwr^and ChMgdwnmo leriei ie not eurprialn,; 

ottee between the head of Nubra River end 
^ Shayok, m,ooo to xi ooo feet would hide much Front 
Hgonometrioel stetiona eeet of Leh the aeiae portion of 
the main wafer t^ag la shut out by another lofty mawi 
« *»y t® i00o feet, dominating the Shayok Valjey on Ue 
fiortbfrp Side 
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Ths Shayok series was a vary dmrt oaa. the d 

extend to lat 35;® gnd from the two 
h 4 ^iest stations AjanUung 19 903 feet and Tetthap, tpiTSg 
overlooking and south of the Shayde Valliy poiM at 
dio head of tto Satchar Glacier would not ba vUble 
owing to tha intervening mountam masaes 
A point M Interest is the great length of die Tarim. 
Gl^w, estimated at for^-four miles, next to podtkm 
and ditoctiofl in connection with the trend of the rangsa 
in Ladak and the mountain area both to the eaatward 
and westward This great glacier, as described, would 
ajmear to occupy a blank on the map and like a aiem 
of « poxxle exactly where It might be expected to fit In 
Thla the topo^hy at the head of the Salchar Glader 
and tha Une of the nmm water parting did not previously 
iodlcaca on the atlas sheet 

A valuable compilation was published in 1907 vis * A 
Sketch of the Gettfraphy and Geology of the Himalaya 
Mountains and Thibet,* by Colonel G Burrard RE. 
F R S superintendent Trigonometneal Survey, and H H 
Hayden supenn endent Geological Survey of India In 
tMg presidential address, Geographical Section Bntish 
Assod ati en — I made an attempt to bring the remarkable 
paraUeUam of the mountain ranges Into some sort of 
systematic aeouence from the plains up to the loftiest parts 
ed the Himalayan chain Correctness in detail was not 
to be expected over such an extended area yet It is some 
satisfaction to find the general prindpte underlying my 

f lans and sections has been arrepted bv officers m the 
‘ngonometrical and Geological Surveys My Shayok Kallas 
range ttoy call the Kalto for my Mustek axis which 
1 oonaldoiw one of the most important they adopt that of 
Karakoram but I am now inclined to think from what 
Dr Longrtaff r eports that yet another well marked elevated 
range Is Indicated by an extendon of Younghusband s 
Agmls on the northern side of the Oprang Valley continued 
to Lonmrtaff a new peak sr 610 feet, about long 77° and 
lat 35® 31/ (vide Geographical Journal January iqio p 
65) 1 am doubtful If this nuigned position tv correct for 

on the atlas sheet it Is close to the head of the glacier 
called Sherpi Gang In the Kondus Valley The position 
long 77® and lat 35® 40' given in the Ttmes of Indta 
would appear to fit in hint with the general account The 
Karakoram pass and watershed lie some forty miles to 
the north-east of the Saichar Glacier and must therefore 
fall on a still more northern axis of elevation running 
in ths direction of the Lingxhithang plain and quite distinct 
from my Mustakh one 

From Leh the direction of the Ladak axis or range 
is Indisputably to the south-east and it leaves the 
Pangkong Lake and Rudok well to the north but the 
west and east wrinkling exhibited in the ranges nmirii 
further to the north has not been so definitely cttablished 
owing to the absence at many points of geological data to 
link them up this is particularly the case with the 
Karakoram pass and the country north of ih Changchenmo 

range u * i- 

The topography of this area leads me to notice what is 
written In the above-mentioned work bv T olonel Bumrd 
and I>r Hayden part li p 100 — Even the great 
Karakoram peaks themselves seem to follow two al^n 
ments The Mnsherbrum peak^ and peak 63 or Kia 
(table V of part 1 ) surmount 1 ridge parallel to that on 
which the peaks of Ki and ( usherbrum stand and at a 
distance of ten miles from It This feature can thus bo 
explained 

The Masherbrum ridge westward from Kfi *5 fe^ 
the peak which the Duke of the Abniai ascended to 24 
feet last summer represents together with the Mustakh 
Pass granite axis one main broad line of elevation Tne 
Baltoro Valley occupies the tiough scoured by its glacier 
along the strike and junction of the stratified rocto nr the 
Masherbrum side which originally lay up against the 
granite and may very possibly have been once rtumnuous 
over it The southern Masherbrum ridge is in fact only 
a secondary feature the result ^ denudation 
I cannot say for cpiiam what Ka Is composed of--probMlv 
not granite more likely of the metamorphic and stratifiM 
series coming in on the north of the axis This may be 

explained in more detail ^ * 

The stratified rocks schists and slates Umestones and 
sandstones a series of enormous thickness composing tnfr 
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Panjat and Zanakar syttema occupy aa It were elllMld 
basins or lontf tixHitfhs in the f^anite« and cniibed up 
against It Line* of drolnaM often foUoW the line of 
junction breaking through the basal granitdd rock at 
certain points we find a very Inttruhtive section on the 
Panmah Glacier further west; which has Out lU way down 
through the main granite axis having here a breadth of 
t^n miles or so Further up the glacier^ at Drcnmung, 
where it bends round to the north west, this main source 
the Nobundl Sobundl Glacier lies paralld to the line of the 
main water partly beta^n the Indus drainage and the 
Oprang Valt^ The brood river of ice Is bounded on 
the south west by the granite, on the north-east by a 
great senes of stratified rocks forming the elevated main 
range for many miles and dipping to uie northward The 
breadth of granite continues thence for fifteen miles south 
east and then another twenty five miles east towards 
Ouiherbrum and comes in in the Baltoro Valiev forming 
the wonderful apurs and peaks of Its northern side 
Across the breadth of the gUcter, moraine after moraine 
for some three miles the predpitous southern flank of the 
Masherbrum Ridge rises, all of stratified roclu and Gusher* 
brum at the eastern end appeared to be of the same series 
but closer to their junction with the granite and vertical 

At Gusherbrum K6 and K a slight chaise in the strike 
of the whole mountain mass takes place *fhe head of the 
Terim Glacier according to Dr Longstaff extends up to 
(jusherbrum and he has proved that this glacier is the 
tiead of R\all s Saichar ulacler which, so far as it Is 
shown on the atlas sheet has a direction N W to S E 
the line of vallev trough being continued eastward in 
the Nubri to the junction of that nver with the Shayok 
There seems a probability arising from the interesting fact 
mentioned by Dr Neve of grani^te rocks on the south 
o* the Tenm Glacier stratified rocks on the north that the 
former correspond to those north of the Baltoro Valley 
and that the stratified series from near Gusherbrum con 
tinues east and forms the water porting between the 
Oprang Valley and the Terim Glacier If such be the case 
we have a continuous stnke of granite along the Nubra 
River to Changlung vide Lydekker s map Memoirs of the 
Geological Survey vol xxii thence to tne Marse mik La 
which 1 know to N\ak Tso of the Pangkong and so on 
towards the \ling kangri range leading into Dr Sven 
Hedln s Trans Himala>a 

To return to the Masherbrum ridge this finds its 
counterpart further west and is represented by those re- 
markable sharp pointed peaks No n Bi6 and B15, on 
the east side of the Biafo Glacier This great glacier and 
the Hisper indicating the position of this Mustakh axis as 
far ns Hunza Nagavr is truly one of the most striking 
physical features to be met with in the Himainvan chain 

H II Godwin Austen 


BOTiMCAL PAPERS FROM CAMBRIDGE' 

'PHF six papers referred to below are the work of 
''' members of the vigorous school of botany (including 
paWobotany) which now flourishes at Cambnd^ 

(0 Miss Stephens s investigation begun in the botanical 
laboratory of the South African College at the suggestion 
of Prof Pearson 4 s of considerable importance The 
Penieaceae are a small cn-der of heath like shrubs allied to 
the Daphne family and limited to the south western region 
of Cape Colony Out of the five genera, three represented 
bv SIX species have been examined and have all been 
found to agree in the essential points 
The oiarv has four carpels and four loculi each of 
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which contains from two to four anatropous ovulet widl 
two integuments* The embryo-iae If derived directly 
without intermediate oeiMormation, firote Its motberf qnT 
hence the reduetkm-division take* place in iJta nuclw oj 
die embryo-sac* Four nuclei are first formed, and thee 
each of these divides into two. The four pairs of nuctei 
are usually found lying cross-wise, one pair at eadi end 
of the sac and the other two at the sides Each pair thw 
divides again , four free nuclei, one froth eadi ft^p, fuM 
to form the primary endosperm-nucleus while the tiirec 
remaining cells in die four groups assume noore or led 
the arrangement and appearance of an egg-appara^ 
Thus the mature embryo^m normally contains four peri 
pheral groups of cells each group resembling an egg 
apparatus and four nuclei In the middle, fusing to fofS! 
the endosperm nucleus , occasional variations frexn the pre 
vailing arrangement were observed Usually it is tb< 
ovum belonging to the group nearest the mlcrop}lB whlcl 
is fertilised In the case of this apical group fmhsddnr 
has been repeatedly observed there Is no evidence 
that parthenogenesis occurs The interesting questloi 
whether the Quadruple endosperm nucleus is (ertiUsed, m 
in typical anglosperms by one of the male nuclei has no 
yet t^n determined The embryo is remarkable for thi 
ubsenie of a suspensor the small development of dv 
cotyledons in comparison with the bulky hypocotyl am 
the absence of a root-cap up to the time when the seed ii 
ripe 

The significance of the peculiar typo of embryo-sac In 
this order (only paralleled as yet by a species of 
Fuphorbia) is fully discussed The interest of the ques 
tion 18 enhanced by the consideration that the Peneeaceas 
appear to be a dymg-out family as suggested by their 
limited distnb^itlon the non germination of the «^s in 
culture and the extreme rarity of seedlings In nature 
The author sums up her conclusions as follows — * This 
embryo-sac ib probably to be regarded as a derived form 
wUh all fo^r megasporcs includes in its development rather 
han as a primitive one It is suggested that in 

(ither case its endosperm is formed like that of 
WelwiUchm by a fusion of potential gametes all the 
nuclei in the sac being looked upon as potential or reduced 
gametfs 

(a) The genus Saxegothsoa is represented bv a single 
sp^ies a small yew like tree growing in wet woods on 
the upper slopes of the Chilian AndM Mr Stiles has 
made a detailed investigation of the anatomy of both 
vegetative and reproductive organs and confirms the posi 
tion usually assigned to the genus as a member of the 
Podocarpem a tribe of taxold conifers At the same time 
he finds many points in common between Saxeaothsa and 
the Araucanere He unnecessarily weakens his case by 
the statement that Saxegothsea differs from (he 
Araucaneo! in having the ovule inverted* (p a 18) the 
ovule is of course inverted in both groups alike 

The author concludes — Thus it would seem probable 
as I indlcv said m his first description of the plant [1851] 
that Saxegothiea is a transition of a remarkable kind 
between the Pinareae and the Taxaccae ' The conclunon 
is interesting ns it supports the view that the Coniferales 
are essentiallv a monophyletlc stock 

(3) Tho authors Messrs South and Compton were so 
fortunate as to have at their disposal a plant of tbe 
Mexican cycad Dioon rduU no lest than iso years old 
It had spent thir^ years of its life in the Botanic Garden 
at Manchester In so old a ptant-^5 cm in height and 
80 cm in girth — the narrowness of the vaKulor xone was 
remarkable it was only J cm in thickness one fifteenth 
of the radius of the stem this poor development of the 
conducting nvstem is accounted for by the small number 
of leaves functional at one time the slow rate of growth 
and the xerophllous habit The structure of the stem Is 
norma! as m Stangetia, showing none of the vascular 
anomalies chararterlstic of some other cycodaceous genera 
Within ihe stem two dome-Uke systems of internal strands 
running out into the withered {MUnctes of bygone cones, 
were observed The authors accept Count Sohns 
Laubach*s interpretation that the gro^h of the stem Is 
sympodlal each cone terminates the main axle while the 
stem Is continued by one of a pair of opposite tntd* The 
presence of fwo nwE buds (one being abortive^ 1« » wm 
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obMfVvtlon of the authors and is interesting from the 
aaakigy wltii the earhr Me*osoic genus Anomoxamites in 
wUndi each fructiflcatton is in a terminal position in the 
fork between two vegetative branches* 
l*ha anatomy of the peduncle agrees with that in 
Staogeria> eentrlpotal xylem occurring in the upper part, 
vhlhi small, bund-eotling bundles often of concentric 
itnicture, are present In the basal region 
Nodule* perhaps comparable to those of the Legu 
minosiB. occur on the rootXi The authors regard the 
•rmpodiat ortenisatlon of Dioon an^ Stangeria as primU 
tfve^ and hoia that the monopodial ^wth of the trunk 
obsmed by Prof Pearson In Encemnalartos is clearly a 
later dsv^opment, and connected with the production of 
several cones aimultatieously 

(41 Though for many years past no one has doubted that 
the fossil cones grouped under Calamostachys were the 
fructifications of calamites the durect proof of continuity 
has so far been lacking in the case of those sp^mens 
which,^ at the same time show the internal structure pre 
served In this niemoir Mr Thomas records the dis* 
covwy of the well-known petrified fructification Calamo^ 
sfmhys Binn^yana tn connection with the vegetative organs 
Of the plant to which it belonged He has aiM made some 
interesting inadenta! observations— the probable presence 
below the lowest whorl of bracts of a disc comparable 
t) the onnuluH of Rquisetum, the presence of hairs (rare 
in this family) on the axis and the close agreement in 
structure between the bracts and the vegetative leaves 
The author has also observed Impressions of cones and 
leafy shoots ^hich he refers to the same species with the 
petrified specimens identifying both with the Patacalatno* 
s^chys Wtlliam^oni of Weiss and the Aitefophyllttes 
ICatamocladu^) grandtM of Sternberg He sugg^ts with 

f tood reason that the name CalatnosUuhys^otnneyana 
uiherto u^ed for the structural specimens may represent 
a type rather than a species In discussing the morpho 
logical questions involvra the author nghtly emphasibei 
the homotogv between bracts and foliage leaves so clearly 
bj ought out in his spenmens 
(5) Uincularia hfachtata is a small species from the 
Sikkim H linn lava discovered by Sir Jos^h Hooker it 
grows at an altitude of about ix 000 feet on the trunks 
ot Ahiet Uehbtafui among moss The plant consists of 
a not^enng stem two or three Inches high, a few reni 
(win l*sves and several slender runners bearing tiny 
bladder traps and tubers The point of main interest as 
in other species !s the mor|diology of the runners m 
lelatloo to that of the leaves The simple view that the 
leavM are ph> Homes and the runners caulomes is 
rejected on account of the Innumerable transitions ! 
beijwn the two and the fact that the bladders are found 
indifferently on both The theory that the runners are 
ipedaliBcd leaves has been strongly maintained by Goebel 
but the author Mr Compton favours the alternative 
interpretation advocated by the younger Sclumper that 
the runners are of the nature of stems and that the 
leaves have been derived from similar organs bv a 
prwesi of flattening— that they are in fact phyllocladcs 
The quebtion is one of much diffirulty the author puts 
his case well but we take exception to the argument that 
his interpreution ** is without the theoretical dement of 
the epntronr view in that it does not tend towards an 
abolition of moridiologiral categories.* The question as 
to the modifications thit may have taken place In the 
orgws of the genus I tncularia must surely be decided 
without reference to the convenience of the theoretical 
morphologist 

( 6 ) Mr Bartlett s little paper is a description of two 
shoots of the common woundwort found at 
Medstead in Hampshire which showed certain floral 
nboomalitles increasing In degree towards the apox of 
the In the extreme cases the pistil was represent^ 

m two hairy foliareous carpels usually united by their 
below* and bearing abortive ovules This terato- 
Ipgical MndHion confirms the conclusion based on dcvelop- 
men^ti^ the pistil of Labiabo Is really bicamellary 
tnoum the ovary is Quadrilocular The floral axis pro- 
Within the modified ovary one or more 
flo^-buds— a case of Masters s '* median floral nroHfi 
cation n H S 
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THE PRODLCTION OF BLACKWATER 
FEVER ^ 

jQRS ^^AKELIN BVRRATT and Warrington \orke 
have pi^ together the revolt of their investiga 
lioM in the form of a rcjiort undertaken for the black 
watw fevei expedition to Nynvaland The object of the 
work was to determine how blaikwater fever is produced 
in brief it mv Be stated that the authors have failed to 
acconylish this object IncidenUlIy, the work was in 
ten^ to throw h^t on many of the unceitamties con 
succeeded ™ fever and in this respect they hav e 

In simple language blackwatcr fever is a fever t^hlch 
occura in persons who havi bien treated with quinine 
usuaUy fw malaria, and the clinical connection bi l\m:n the 
frver and the quinim his been placed beyond dispute 
The authors after stud) mg the processes of the dissohrng 
up of red blood corpiisrles undir a large variety of con 
ditions adduce ample evidrnee to show that the alkaloid 
quinine can hmmolyse red blood cells but that a diiect 
action of the alkaloid m the body m excluded because th 
concentration of the quinine in the blood plasma of persons 
under treatment for malaria is utterly insuffiuent to piu 
dure on ascertainable amount of hTniolytiis 

Since quinine pla >8 a part m producing this peculnr 
condition but does not cause it directlj it was necessary 
lo look farther afield for other ictiological factors rhe 
authors have investigated the condition of the plasma itself 
since in another dlsiase m which dissolved blood corpuscles 
ate seen the hamolysis has been pro\ed to bo due to a 
substance in the scrum known ns hamohsm No true 
of such a substance could be found in the seium of black 
water fever patients They lea\e this riddle unsohed and 
turn to the question of the situation in which the h*pmn 
globln Ifl sot free Proof appeits to h i\e be n found that 
the site is the blood itself and not the kidne\ nr uiim 
w had been supposed Another fart whiih his bun 
brought to light b\ the authors is thnt the onU ihange 
which occurs in tlu kidne\s in uncomplicated cases of tlie 
fever is the appeurumc of a brownish miteml pi iced in 
the lumen of the renal tubules No digmeration 01 other 
indications of pnthologicil conditions aic to be found 

Various other points are dtah with and the leading of 
the work is miteiiailv as istcd bv the pubhtation of 
summaries at the termination of euh chapter Tlu 
theoretical reasoning is well lairud out and the woik 
while faibng to solve a difficult pioblnm certainly 
illuminates many contributory fat tors in the production of 
blackwater fever H \\ Armit 
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ORGANISATION OF ThCHNICAL 
FnUCAlION^ 

'T'HF position of higher education has ill rxl immensely 
^ In the last ten years since f ctast^d t > Im intimaUly 
connected with teaching In the fiist plat# lie number 
of agencicb engaged in th# woik has mull plud the 
number of studentb they attrul has grown aiul ihr funds 
at their disposal me greitlv Iirger At thit tun# there 
were two umverMties m hnj^land b* sides the old founda 
tions of Oxfoui Cambridge and Ourham — Ixindon Uni 
versity a piuely eximining bod) and the \ ictoria 
University at Mam best# r uniting the three tolkgei in 
Manchester I iveipool ind I eed Now if we m ly reckon 
Newcastle in addition to Duihim there ore seven each 
well equipped and with a staff of professors competent 
and anxious to advam# knowledge and to tram their 
students for the duties of life 

But besides this there 1 m almost every important 
town a technic il school or college supported by munn ipal 
funds in two cases at least outside London an Integral 
part of the university i\er>whrre doing work which mu i 
be done if we arc to maintain our position In the world 

1 An In»«tlwiion into the Mech«rmm of ftoducUoo td Bkckwbter 
Py Dr r O Wnkelin Barrstt .*nd Dr Wwrtnron Vorke (OeinR the 
Veport of tha BUckwater ^ et r fcx^ifon t#> of ihs Liverpool 

School of Tropical Medicine ujoT-pJ. AnnnUj/ Mtdictnt mtd 
MTks T M vol 111 No. > Oc^ withnume^ 

iIliMtioUoM end tables &c ft * crvoo\ Unhmity Preu London Con 
teble Co. Liil iooq ) P™ ^ ^ ^ u u. i 

From the preMdeipisI »d#ir d Iiv^d to tlw Awocjeuon uf Technnei 
JnstftatkNU on Febrnwy 1 1 by Dr K T Gluebrook F R S 
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1 do not mean that the«e technical coUefee are all new 
•mce i 9 m meet of them poeUhly all were tn esiatence 
before that time, but their importance le now more fully 
realieed, and the magnitude of th^r teak more completely 
araeped, by those who are rasponsibla for their maintenance 
and progreat 

Turning to London we have the Uiriverilty with its 
collagaSi University Collqtt King a Co 4 pge and the East 
London College, struttmig to rsalbe under no small 
dlfRcuMes the ideal or a great teathlng university, and 
doing it with IncreaMog aucceu, die rnmerial Temlcai 
Colt^e With Its conjmuedt parts, the lu^t Collage of 
Science, the ftoyal School of Muiee, and the City and 
Guilds College which has just started with high aims on 
Its dlAcult task, and the numerous technical colleges too 
many to mention some of them Old institutions insjrircd 
to naw endeavours by the wise action of the Chantv Com 
mlssioners the genemlty of city conMmes the vivifying 
influence of the whisky money or tne foresight of the 
education audiority for the county 
A list containing the namee of these Institutions through 
out the country blowing the funds adtauidstered wi tmr 
behalf, their staff of teachers and their roll of students 
would prove a formidable document and if the list were 
compared with a shnilor one drawn up ten or fifteen years 
ago the amount of progress would be obvious. I mm 
aware, of course that if we compared it vdth a similar 
list drawn up for Germany or America our numbers and 
resources would appear but small 
T do not direct attention to our growth in any s{dHt of 
self-glonflcation or with any view to suggest that we ought 
to be eatisfled but rather that you who are so well qualiSed 
to advise and to judge may take stock of the position 
may ask yourselves s^ther your efforts ore in all cases 
being well and wisely directed what ought to be your aims 
and what your own position relative to the oth^ agencies 
siound which hove some general object In view 
This IS I take it, the more necessary because of the 
probable large Influx of additional work with which tn 
the course of a few mrs educational authorities in ail 
parti of the country will probably be called upon to deal 
while here in London the need for some general coosldera 
tion Is the more urgent berause of the work whidi the 
Royal Commissioners for the University of London are 
now engaged upon 

What are the aims which we whose work lies malnfy 
with the technical msktutions of the country have to Set 
before ourselves? What is our position in the scheme 
of education which is gradually being evolved? 

Now there are two sets of individuals for each of which 
a somewhat different course of training is needed those 
who are to be leaders in industrial pursmts and those who 
will ever remain among the rank and file While it diould 
always be possible for the workman to rite to the rank 
of leader— and your Kheme of education must give full 
opportunity for this— the methods of a trade school aimed 
chiefly at giving to the workers in Its dliitiict that fuller 
knowledge whiM makes their labour skilled must dearly 
differ from those of a college designed to give the highest 
technical training to those who are to lead and guide the 
woritm 

M Leduc In a recent paper putdished in the BaSsfia 
de la SoctSU pout VlnSuitn^ aafionale— the ^ocletv of 
Arts of France— directs attention to the four-fold dlvisloa 
of German instruction iq technoloitfcal sdonct — 

(t) The comprehendve tramiog which is to turn out the 
future captains and leaders of mdustry 
(a) The provision for putting trustworthy information on 
te<mnotoglcal matters at the mspoeat of traders 
(S) Central Institutions establidted for the scientific and 
practical study of spedal industrlso. and 
(4) Local technical schools adapted to tiw special needs 
of pacticutar localities 

In Germany, os we know the great technical Institu 
tions have de vdoped almost Independently of tiie indent 
umvarsifiet 

The term uaivsnHy was we ora told. In the Middle Ages 
used to denote any oommunl^ or ooqmtion i‘egitrded 
aifider its coltectfve aspect but finally ft came to mean a 
cogUMMily fff teacherc and sohofars wfiose coraorale 
existeiiee had wen recognioed and sanetioned by dvU or 
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by ccdwiaadcBi witiMrity, «r by boiti. In Itt # ri to gt 
it w«i probi^ a seboUitk^ guild, a spteiinyMHia. 
binatioo of teachers and scholars formed on ihr eaodpl of 


and the sarKer umvemties toek their rtos k the aa d edw r 
to provide instructijoa beyond the raf^pe of tije mhdastip 
schools. For the most pi^ they were organlasd itmdft the 
four facutties of theology, law, medidne and ph^ sop hh or 
the arts, and they retunod this oonstltntioB ututl w kot 
century • 

la Gortnany Che activity and impertteiee of the lutieersl^ 
ties dates from the time after Jene, iSofi, wfinn, as ws 
were reminded by Sir Norman Lodkyer fn U# pvnl* 
dentiat address to the BikUh Astodanon k aUqg 

Frederick WllUam III and hhi counsellors, amoagtbeBi 
Wilhelm von Humbakk, founded the University otlMrlin 

to supply tile loM of terrltcnry by IntelXecttfal effort.** 
fn the gudn, however, It was foumM on the andent Knes, 
and when later on In the century tite problequ of tite 
mppUoatiop of sdence to fadustev had to be facedr and 
the technical Ugh schools casm mtp existence, th^ were 
developed Indepimdentlv of the uhSvertities 

By 1903 the separation from the universities had become 
definite In Pnma the Eomeror hsd recoffnlsad H by 
glvidg certain of the great schools the right to gtanl tite 
degree of Doctor of Eaglneerlng that putting them 00 an 
equality with the uidvenities, and by admitting the prin** 
cipals to the Pmstian House of Lmds, giving them the 
title of His Magnificence 

Now there are m Germany ton of theee tschcilral 
univerekies, at Dantdg Berfln (Charfottenburg) Atx, 
Hanover Munich Carkruhe Dreskn Stuttgart, Dann* 
stadt, and Brunswick all over the length and bmadm of 
the land, with nearly is ooo fully qualified day stu^nxts 
between them, and more than sooo in addition whoae 
qualifications are not complete Last year i66fi dlfdomas 
were granted and of those who receim the diffioma 130 
took me degree of Doctor of Engineering. 

The age at which these students h^n tiidr work Is 
from ei^teen to nineteea years and me matnoulatKm 
for iktly qualified students at German technical uoivorsl* 
ties IS the completion of the full nine years* secondary- 
Khool course at a cla ssi cal seml-classical or modern 
secondary school Besides these there arc the twenty 
older univertifles with 48,000 students, of which a 1am 
number study chemistry and, to use a Cambridge official 
phrase, ' other branches of physics * The studoits work 


four years, usually after a minimum 


of one year 


in works and the atm d the institutions is to train merts 
Inventors high techmeal State and municipal officials 
captains of industry owners of great woiks, pr ofes sors, 
secondary teachers engineers, architects, chemists, ke« 
Besides these ten teriintcal universities there jsre special 
ongifMcrtng and other technical sdiools for the tniinidf 
of osvners and managers of small works foremen, clerks 
of Works, Burvc>ors drauditsmen and the like 
Now I have not referred to this merely to mark our asm 
deficiencies but rather to afford some guidance aS fo the 
fines along which we are to develop Are wo to look 
forward to the growth of teriuiicol unlversltiev in oach 
town arising naturally out of the coUeges vrlth svhtoh we 
are connected, but independent of, and at the same time 
rivals of the unlverrities whfeh In many cases eotfet 
(ilroady alongside our own ooHegii? 

The answer to this question mo% I think, be k tile 
negative with possibly one or two exetptiotts— wo wlu put 
aside lor the present Lemdon and the two andsnt mti 
versltiet— would, I think, be sulddol to suggest that 
in Manchester or Blradnghim, Leeds or UverpOoL there 
should be two degree^lvlog bodlei, one eonnectid With th* 
arts literature and pure sfe fe nce the ctiter with tbeae 
allocations of science on which Industry depands \ omi*iot 
tins reason among otl^ The UAlversitiee of England 
ore modern creations animated by modem Msas, ana eon 


ore modern creations animat 
trolfed by men whoee main 


modem Mens, 

trolfed by men whoee main etiAavottr It to briM home 
to the mass of their oountrytotn the blsssto g s w ltto% 
ledge The seeturion of the tnedlseval ^sfeidL the qwlA 
of the mongstofy or even of the courte and^qtmfeai^fef 
by the Iris and the Cam ore not for ^lem art 
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wM tbe buigr biUKit* oommer«e, closa to the 
mndqr •ml wortqlhopt •ad dwlc itwlentt aaek to draw 
Umrabig and fttm aodmn rattareh altke tboaa 
ImMW of tnilfa. thow WMi«li\d teM of natur* in accord- 
MM wfii whlA w« auict pngcm If our country U to 
NMla §mt, » held tlM pretnlar |d«M *n^ the natioita 
TiMik unharaitha will so for ua what the technical high 

w.-. ««. 

60 Aitltt 4 lDii «t»d tbiit pi m Aiideiit unWteiltlet n^y are 
laratUci the Seoatep the gmral body of profeism 
mmwikat locturin, it not the gownlog body The 
eoittti wfaiek control uldmately rettt, it a lar^ body 
f Opr ai erfang aU intnreeta In the town and dittrict. The 
PVOft e tf eett ^ ooUDcil which hat tawcutive power and 
on belhnbodiet the taacbert have repretentativet but in 
tUe the efitoive fnanagement of tbt uoivertlty it in 
tiM'luvm <if a mall body of butlnett men ready to give 
Ito Mtett ntMdon to the wUhet of the teadiert but 
eapeMe of bringlM other qualitiet to the contideraUon of 
the tomplex proOemt with which they have to deal 
•uMriaooed in dealing with men and with affaire 
The proMeett of the modern unWersitlet of fo^land are 
bright; It It our butlnett in our technical echoofi to tup- 
pleomt by all meant In our power the efforts they are 
omUng to tolye a difficult problem Those who are to 
apeak t04norrow c%a tell you better than 1 how the taric 
It bring done 

But with all the progress we have made we are itill far 
bridnd Oennany In very many vital respects 1 am aware 
that the standard of entrance at our universities is bring 
Ifradually rrised it will be long indeed before it reaches 
me nine years secondary-eritool coarse reouhred in Prussia 
for admission to any of its four tschnical universities 
Stin are may look forward with some certainty to the time 
when our universities will do the work for England that 
those four universities do for Prussia and whits in some 
cases the connection between the tedmlcal college and the 
university will be very riose« It Is well to realise that there 
Is an immense task before ue which cannot be touched by 
the universities Unlverrity work Is In the main day 
work it calk for the whole time the whole eneiw of the 
student it may be that for a time in some of its pro 
llmlnary stages some progress can be made by evening 
work» but a full univ^ty course demands more time 
Aan a bard-worked man should give after his day s task 
)s done The marked feature of the technical college is 
Us evening workp the education It provides lor those who 
have by diio^ to make their living raising and Improving 
the quality of their work by trrining their intelligencrs 
by pmng clearly before them the why and the wherefore 
of the processes In which they take part. 

1 am not sure whether statistics exist as to the number 
of these students the classes they attendp and the work 
they do. I have seen figures for London and no doubt 
they might be obtained for the country at large Few 
among those students hope to reach university standard 
nor should thrir teaching be planned as thmigh this were 
the main object in view They fall It seems to me into 
two main categories the adoksoents— to use the word of 
the continuation schools report--wfao have recently left 
School to commence some trade, and for whom the con 
tinuatlon sriiook art destgnsd and then the older work 
bieo who want to understand the work ti^ do, to pro 
pare themselves for posts as foremen or overseers and to 
be given some wider outlook on fife than the shop or 
affords There is room for a large development of 
both these tasks fbr mere coordination of tiie amik and 
gtyiter pontlmilty of effort. Elementary tedmical educa 
won le beaded In all our towns technical universities are 
oeeM In a fria great cities only for tiiesa latter we must 
ODOaentrale beCb students and teachers. 

th. anntntf toChnlct hutitatioti. of a 
dwttict would knit to a technl»l university In one of the 
5 ??!" ^ population as tbelr univ^ty would 

Mnika tt^ work in connection witii the day classes of 
Oja wtiversuy^ and would eonffoe thrir own ambitions 
5 jedwate bounds, endeavouring to do thrir work 
with the highest posrihio effirien^ 
Jbr the real tntmsts dfSt nation To 
Pijoawte Btnh a titikeme ought not to be a task beyond 
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the powers of this association It is a national work, and 
one wi^ should readily gam the assistance of tbs national 
authorities. 

In any scheme two matters must bo borne In mind. A 
system of bursaries and sriiolarsbips must open the uni 
verrity to any student who can sufficiently profit by the 
opportwlty thus offered this is generally aAnitted but 
In addition, It should be possible for the toaGheri to 
advance knowledge by research and study To do this in 
each technical school or trade school it clearly impossible 
If its importance were once recognised it ought to be 
possible to arrange for facilities (or the work for teachers 
In the district m ihe laboratories and clast-rooms of the 
unWers^ 

Oxford and Cambridge are outride any such scheme 
London, again, offers special problems of Its own 

The two ancient universities need not detain us long 
England owes so much to them and English science so 
much to Cambridge in particular the home of Newton 
Young Cayley dtokes Kelvin and Maxwell to name 
mathematiciana alone that one who reabtes all the 
benefits CamSn<to can bestow upon her sons can only 
express the very dewiest react that the regulations of the 
Utuvertlty still close her doors to many young English 
men on whose future she could exert an uiestimable 
Influence for good, still even If an elementary knowledge 
of Greek were no longer necessary for entrance Cam 
bridge must devote hemif rather to the study of pure 
science than to that of technics and engineering students 
sriio go to Cambridge are prepared to spend time and 
otner advantages besides thosu of their 
Cambridge does not aim at being one 


money m 
technical 


ication 


of the great technical universities but rather a home of 
sound teaming and religious education from whence may 
spri^ great generalisations and new Ideas to fertilise the 


As to London the poblcm Is most complex We have 
the university, the university colleges now happilv a part 
of the uaivtraty itself the Imperial Technical College 
with Its own constituent parts the Royal College of 
Science the Royal School of Mines and the City and 
Guilds College the Finsbury Technical College and the 
various polytechnics and trade schools V/hat from our 
point of view are to be their connections and under what 
scheme can they best combine to meet the wants of the 
seven millions of people for whom they provide? 

We have to provide for the masters and leaden of 
Industry by Institutions giving a wide and comprehensive 
training suited to their needs we have to secure that the 
workers shall be able to gain the knowledge needed to 
make their labour fruitful to themselves and to the State 
when young In technical schools adapted to the require- 
ments of tneir trade and when more m ilure in more 
highly specialised institutions organised to promote the 
acimtific and practical study of special indu tnob 

There is yet another class limited m numbers but 
valuabk teyond measure to the State thos« to whom It 
is given to advance learning— the potential Faradn>s of 
this great city , ^ , 

For the first class we ha\e the university with its 
constituent colleges and partb but aie we to have one 
university or two? Shall London Universitv embrace ns 
Its name would imply the whole of learning the arts 
and sciences literature etonomics theology law 
medicine and the technical applications of science or are 
we like Berlin to have two universities side by side the 
one dealing irith the older studies and pure science the 
other the technical university taking under its care those 
practical (tevelopments of science on which the welfare 
nay the very life of the country hangs’ 

TTio matter is now under consideration and this is 
perhaps hardly the place to discuss it I would only sav 
that the example tot by Germany though to follow it 
would entail many difliculties is not lightly to be set 
aside In any case some change must come in the pre 
sent government of the univwrity— a change I trurt 
which will place the cxwtive control of !u fortunes In 
the hands of a much smaller body than the Senate will 
leave the various faculties ntore free to develop on the 
Unee best suited to each case and will concentrate more 
completely than Is at present possible the highest studies 
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affording to its students the opportunities which they now 
lack for post-graduate study and ori^nat research | 

At any rate, we may taka It that the Imperial Technical ^ 
College will become the technical untvertlty for London-^ 
whether as a part of London Univerrity or as a new uni 
vcrsity working alongside It does itot for our present 
purpose matter — concerned chlegy with honours students 
entenng with high qualifioations for k three or four years' 
course including post-graduate study and research 
While referring to research let me say I do not think 
>ou can successfully command a college, el^cr by Act 
of Parliament or Iw Royal Charter to bmme the homo 
of original research You can foster the endeavour by 
your regulations and the proper provision of ^nds but 
success dopends mainly on the men adio guide the students 
and direct their energies It was Qeb^ who made 
C lessen the physical laboratory of Berlin became famous 
because Holmnolts worked there it was not the cellar la 
the oM university buildings or the funds available for 
inquiry which drew students from all over the world to 
Kelvin's laboratory at Glasgow Rowland and his staff 
are the real founders of the Johns Hopkins University 
to-dav It is Thomson who fills the Cavendish Labon^ateny 
and Ramsay who attracts our ablest chemists to a some- 
what second-rate laboratory in Gower Street To expect 
a distinguished body of post-graduate students to flock at 
once to a newly o^ned coll^ is a vain hope but this 
is a digression The Imperial Technical College will In 
time b^ome the technical university of 1 oi^on To 
achieve all that Is aimed at time and a more generous 
support on the part of those who have Interests of edura 
tion at heart alone are needed 
To this university there must be many avenues of 

approach it must spread its roots afield among its 

students some — by no means all — will pass through the 
polytechnics, for it appears to me the primary work of 
the polytechnics is not to prepare undergraduates for 
degrees In science and engineering but rather in the AM 
instance to supply needful knowl^e to the worker 
No doubt it is necessary that in view of the sice of 

London, there should be centres of university work in 

various parts it is desirable that some of the polytechnics 
should organise themselves so at to meet this demand 
but IS U necessary for all to do so? 1 do not wish to 
express an opinion so much as to raise a question 
I think I realise in part tho feelings of the tearhers 
their university students are I take it among their best 
the chance of doing research work turns largely on having 
one or two such students and research work must be done 
if yrour teaching is to be kept alive and vour courses at 
any rate to advanced students mnde fruitful but is the 
hij^est work or even work up to degree standard in many 
subjects to be attempted In every polytechnic ? The expense 
of such a plan must be verv heavy the strain on the 
teachers enormous Suppose that Instead of endeavouring 
to cover all the instruction required for the B Sc degree 
each institution made a serious effort to specialise only in 
one or two of the required subjects leaving the others to 
Other polytechnics, would not this relieve the pressure’ In 
this chosen subject the principal would draw round him a 
large and able staff who would attract students from a wide 
area and his college might in time become a soeciaKsed 
school of technical research The teachers in this subioct 
would find In their work ample opportunities for investtga 
tions of real importance In the other branches of science 
the work would be avowedly more elementary and the 
teachers probablv less competent to resenreh but if the 
classes were tnalnlv evening such of the staff as wished 
might carry on InvestiPition In the centra! laboratones of 
the university or possibly it some other polytechnic where 
the subject of the research was made a special object of 
study 

One point more Among vour many students arc some 
of very marked ability perhaps of genius Ease their 
paths by aTl methods within your power Let me urge on 
the governors of your various Institutions and on thMe 
wlw hold the purse if there are any such who can hear 
me that expenditure on scholarships or bursanes for such 
on piaterial and apparatus for th^r researches will soon 
i^oky Itself In^the effect their work will have In applying 
science to Industry and trade in discovering new means 
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whereby the fprees of nature may bo harbessed to do tho 
work required by man^ 

To conclude , my drqom would picture a oontraf iechglcal 
university for London a place where studeats 
proved capacity werd admitted where tba staff wem^ Me 
to conduct ori^al InvestlgatkMis and through ffwae to teach 
their students where soiolars and prlarancn from 
various technlcai institutions of the district were colleeMi 
and where the teachers In the polytcchnka and htner 
colleges were freely welcomed to ciurry out researches • 

In close connection with this there would bo a number 
of colleges day colleges chiefly m'ganlsed so as to provide 
the teachingrequired for the less advanced stages of'itlw 
university iho suitabte centres for this work wouW '*01 
course need to be selected with duo regard to get^iqddcal 
conditions Beyond these again would come me poly 
technics engaged chiefly m evening classes for the woHcer 
but each with its one or more departments organked so 
as to provide teaching and meant for research of tho 
highest character with its teachers recognised by the 
university having a rommon Interest In promoting tho 
welfare of the central body and Ipokmg to the professors 
as their leaders In the search for truth 

Whether this dream comw true or not I am clear that 
a scheme for technical education In London must aim at 
coordinating existing effort round a central institution 
and in this endeavour must recognise the self-sacrificing 
labours of those who in the past ten years have done so 
much to forward the great movement — the governors and 
the staff of the institutions representfd on this association 


UMVERSITY AND EDUCATIONil 
INTELLIGENCE 

CAMBkiix^it — l*he general board of studies will shortly 
proceed to the appointment of a Stokes lecturer In mathe- 
matics in succe^on to Prof Hobson The appointment 
will be from June 34 iqto to September aq 1013 The 
annual stipend Is 300/ Candidates are requested to send 
their applications with a statement as to tiic brunches of 
mathematics on which they are prepared to lecture and 
with testimonials if they think fit to the Vice-Chancellor 
on or before April as 

The Allen scholarship has been awarded to Mr R 
Whiddington of St John's College Mr Whiddington 
took a first class In physics in part it of the natural 
sciences tripos In 1908 

Sir Aurkd Krooh K C B formerly Director-General 
of the Arm) Medical Service has accepted the rectorship 
of the Imperial College of Science ana Technology and 
will take up his work at an early date 

A Rujter message from Bombay announces that Sir 
Carrimbhoy Fbrahim has given to the Bombay Government 
a sum of 30000/ for the improvement of scientific trains 
ing, the encouragement of research and the provision of 
scholarships to science students of the Mussulman faith 

A MUTING of the London branch of the Mathematical 
Association wiU be held at the L C C Training College 
Southampton Row W C on Saturday March 19 at 
a 30 p m Papers will be read on the teaching of graphs 
by Dr T Percy Nunn and Mr P Abbott A discus^don 
will follow vhkh will be Initiated bv Mr D Malr All 
who are mterested In the work of the association are 
invited to attend 

Ti« Fresenius Chemical Laboratory Wiesbaden offers 
Opportunities for the pursuit of study and reseaiicli|ln 
chemical science in an attractive part of Gennady 
directors pf the Instltutk»v are Prof H Fresenius Prof 
W Fresenius and Prof E Hints and there Is a larger, 
staff of lecturerr and asristanti The summer term InR 
begin on April 35, and among the subjects of lectum 
announced are chmical tecdinmogy, stflraiomriry mlt&' 
scopy and chemistry and analym of foods Copies ol 
the regulations and the syllabus of lectures may be obtained 
upon application to one of the dlr tf| ||i of the laboratory 

Tub Old Students Assodation'^flnie Royfil Cotk^e of* 
Science I.«ndonT has conupenced tite publication of a 
Record which is to be Issued at irregular Intervals as 


M^kcn 17, 1910J 


NATURE 


87 


oecft^OH m«r ^ileraAnd, contalhlrftf Information in rr^ard to 
thft mrik of tho asvociatidn and other matters of interest 
to old stlHtents The association hat aocomplUhed sonu 
omM work during die first year of its existence A 
r4gtiCar containing particulars of 739 old students has 
been ^poWltbed steps are being taken with a view to 
secure academic costume for asimates of the college and 
iofui^ are beitig made with the intention of offering 
evrabMi before m Rc^al Commission on University 
Education in London We notice that Sir Thomas Holland 
RCIE PRS,istbe {undent of the association for 
the c ur rent year 

Ha. P M OsNTON of the Carnegie Technical Schools 
Plttsbttfgb, has been appointed to the post of assoaate 
head of the electrical engineering ana applied physics 
department of the Northampton Polytechnic Institute 
ClefKenwelt I ondon E C rendered vacant by the resigna 
ti^ of Dr C V Drysdale Mr Denton received hts 
technical training at the Central Technical College of the 
City and Guilds of I.ondon Institute and for a time he 
occupied a position on the staff of the electrical engineer 
Ing department of the college He left to join the staff 
of the General Electric Company in various departments 
at Pittsfield Mass and at Schenectady After occupying 
these positions for one \ear he was two and a half >ears 

appointed lecturer in electrical engineering at the new 
Carnegie Technical Schools at Pittsburgh a position 
which he still occupies and |y resigning to take up his 
Ijondon appointment 

Ihk Department of Agriculturo and Trehnical Instmc 
tlon in Ireland has distributed a circular (Form S 41) 
giving full particulars of its summer courses of Instruc 
tion for te'xcherit to be held for the most part In Dublin 
during July and August next In July courses will be 
conduct^ bv the Department in among other subjects 
e\perimentil science laboratory arts and drawing and 
modelling for teachers in day secondary schools and in 
day and evening science and art classes in domestic 
economy and woodwork for teachers In day secondary 
schools and In hvgiene and sick nursing and in houfu 
wlfery for domestic economy instructresses For August 
four courses have been arranged as follows — In melal 
work practical mathematics and mechanics and In hand 
railing for teachers of woex) working In industrial 
chemistry for teachers of chemistry in technical ^ichools 
in rural economy for teachers of experimental science in 
technical schools and teachers in national schools and in 
school gardening for teachers in schools with gardens 
The syllabuses of work contained >n the circular show 
that great pains have been taken to provide practical 
roursea dealing with subiects which will be directiv useful 
to teachers in their work and they should also serve the 
purpose of adding new life to their lessons when the 
teasers return to their schools 

Ov rrida> March n Sir William H White. KCB 
F R S distributed the certificates and prises at tnt. South 
western Polytechnic Institute Chelsea Mr W Hayes 
Fisher M I occupied tlia chair After the principal had 
read the report for the session 1908-9 and the certificates 
had been distributed Sir William said that in education 
he has three articles of faith namely -^0 evert child 
should have an opportunity for education (s) all who give 
proof of capacity of profiting by higher training must be 
atiowed to go on (3) m getting the best ^ucational 
remits the natural process of gradual selection must be 
adopted and allowed to operate This leads to apparent 
wastage , but there is no real wastage It is necessary 
fo have educated men of all grades in all works and this 
haa spe<dally to be brought home to the English manu 
facturer who does not yet realise the In^rtance of higher 
^cation Sir William said tliat in C^lsea he felt at 
home for when he came from Devonshire before he 
the Admiralty in i8^ ho studied at the School of 
ShlpbuildW at South Kensington and lodged 

Rhrag B Parade Chelsea almost within a stone s throw 
of the polytechnic He was very pleased with hit inspec 
non of the pol^-tcchnic last week and specially congratu 
yg governors on the large amount of their day 
From his experience of the technical colleges and 
twwtutos In London'^ he had come to fho conchision that 
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the polytechnics must be encouraged to carry on and 
extend day courscs^-tlielr work in the evening was with 
, out parallel in the educational world Various subjects 
j must not bo concentrated m special buildings but each 
I institute should make its courses as wide and as general 
ns possible London was so extensive and its population 
was so large that there was an ample field 

SOCIETIES AND ACADEMIES 

Loni>on 

Royal Society March 10. — Sir Archiba d Geikie KCB, 

r sident in the chair — C Crordon Deuslaa and Ch* 
S HiUtfAiM l*hc causes of the absorption of oxygen 
by the lungs (preliminary) A short preliminary ai^count is 
given of experiments affording clear evidence of a secretory 
activity of the lungs m the absorption of oxygi n — \ H 
Volay and A D Wmilar The action of nicotine and other 
pyridine bases upon muscle and on the aniagonism of 
nicotine by curanne Nicotine (mol wt =ci6a) us such or 
in the form of salt as nicotine tartrate produces a \ery 
diaractenstic effect upon the contraction of isolated iiiuKcle 
Its toxic power upon muscle as compared with that of 
other substances that the authors have dealt with is of 
the following order { e approximately one third that of 
quinine and considerably greater than th it of curnrinc — 
Aconitine 10000 

Quinine 100 

Nicotine 33 

Strychnine 12 

Cnrarine 5 

Ihe effect on muscle chirattenstlc of nicotine u not pro 
duced by its parent base pyridine nor by picoline nor by 
piperidine The order of toxicity upon muscle of these 
suMtances as compared with that of nicotine is as 
follows — 


Nicotine 

Piperidine 

Pyridme 

Picoline 


100 

50 

10 

10 


As has been indicated b> 1 angley tiicre is un antagonimn 
between nicotine ond curare Using a solution of pure 
curanne iodide prepared by Prof Boehm we find that 
the ^aracterlstic effect of nicotine upon muscle is abolished 
i^en the proportion of cu arine to nicotine reckoned by 
moIeculM is 3 to I 30 to 1 and 160 to i With this last 
proportion a trace of nicotine effect can still be detected 
In the case of other poisons vis stryihnme quinine and 
aconitine of which the effect per se upon muscle consider 
ably exceeds that of curanne there is in a sense on 
antagonism as shown by abolition of tii characteristic 
nic^ne effect but the abolition requires i greater maw 
of these more powerful poisons than is uftieient in tlw 
case of the less powerful poison— curanne 1 hus approxi 

mately whereas 1 mol of curanm ran o\rrpowrr upwards 
of 100 molt of nicotine it requires i mol of str>thnine or 
of quinine to overpower 1 mol of nicotiiu 'tnd i mol of 
aconitine can overpower at most 10 luols of nitotine But 
in theso cases the result appears to the authors to be intelli 
glble as an effect of subdivision of niuw.-l*' stuff between wo 

f oisons similar to the cose of the subdivision of an acid 
etwaen two bases but this explanation is hardl> appUc 
able to the case of the antagonism of the strong poison 
mcorino by the weak poison curanne — Prof H t 
*rm«tr»nv and L II Morton Studirs on entyme 
action xili enzymes of the emiilsin type — Mi« ™ ^ 

kitnOomM Prelimimry note on the ongin of the hvoro 
chloric acid In the j,a>.tric Mibulcs— C J 1 •owrti rhe 
extinction of toond m a vtscous atmoephere by small 
obstacles of cylindrical and spherical form The results 
obtained In this paper are only valid when the dimensions 
of the obstacles are small compared with the wave length 
of the incident sound For cyhn^rs and sphtrrs the 
radius of which Is not less Ihnn lo-* cm it is found that 
the ratio of the lost enerjsy to that inmdent upon the 
obstacU. is at most of order lo- this Is a v r> nmeh 
larger proportion than is obtained In the of a non 
w^s air The results obtained for a single obstacle are 
extended without difficult to the case of a larj,e number 
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of obsUcles Thin extension \n valid only wh»n the space 
occupied the obstacles is smalt compared with the total 
volume It appears in the case of spherical obstacles that 
if each small obstacle has radius lo** cm and there are 
10* of them per cubic centimetre then sound of wave* 
length 50 cm will have Its intensity diminished in the 
ratio of i/e after passing through a thickness of less than 
12 cm of such a medium — Dr R D Klaamati The 
ionisation of various gases by the $ rays of actinium 
A set of experiments earned out on the ionisation in 
various gases by the $ rays of actinium The results are 
of interest in comparison with the Ionisations produced by 
the $ rays of uranium on account of the different penc 
trating powers of the rays The results arc exhibits in 
the subjoined tables It will be seen that the relative 
ionisations by the ra>s of actinium are practically the 
same as those obtained with the 0 rajs of uranium 
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Oeologleal Society February i8 — Annual general meet 
Ing — Prof W J Sollas h R S president in the chair 
- Prof W J SollM Anniversary address the evolution 
of man in the light of recent investigations Considering 
first the human remains of the Pleistocene epoch the 
president pointed out that far ns the evidence extends 
It Shows that the cranml capacitv of the human skull in 
creases rather than d^reases as wc pass backwards in 
time The oldest known human skulls are later than the 
Chalky Boulder'<']ay JThe cranial capacity is merely a 
morphologual character of unknown significance Observa 
tion shows that no discoverable connection exists between 
It and the intellectual power Tlie most recent researches 
in comparative nnntomv tniphasise the close connection 
betwi en man and the anthropoid apes especially the 
gorilla and the chimpanree A similar result is afforded 
bv the investigations of Uhlenhulh and Niittall into blood 
relationship All recent researches convi rg« to show that 
the genealogy of man is to be traced through the anthro- 
poid apes and the catnrrhim monkeys to the lemurs 
Cope's suggestion of a direct descent from extinct lemurs 
receives no eonfirmatlon Primitive characters when 
present in man can be 1)ettfr explained bv regression and 
adaptation Man probiblv diverged from the phvlum of 
the primates above the point of origin of the gibbon and 
not far from that of the gorilla and the rhirapnnxee He 
rued his proj^rcss in the first place to emancipation from 
a forest life and commenced h!s career ns the ape of the 
plains The orett Attitude and the use of the hand ns a 
uni versa! instrument followed as a consequence Ancestral 
man was probably a social animal at a verv early period 
nnd social life afforded a stimulus to ilu d velopm<nt of 
the powers of speech Ht was probably distinguished hv 
great bodilv strength and by the possession of formidable 
natural weaponi of defence and offence With the inven 
lion of vyeapons made by art the neccssitv for natural 
weaponi disappeared and a regressive development of the 
teeth with adaptation to purelv ahmentarv functions com 
menced A ^rety human dentition characterises the 
Heidelberg jaw which is the oldest known This how 
ever still VeveaN m all other respects strong ifmian 
affintfies The growth of the brain in size and complexity 
might be correlated with the evolution and use of the 
hand hut to a far greater extent with the development of 
\n vni Rol 


the powers of speech and the consequent exchangoi wuld- 
pllcatlofl, and coordination of ideas 

Februaty 33 — Prof W W Watts, F R S , preaUUot» In 
the chair— T O Boaworth Metamorphism armmd the 
Ross of Mull granite The Ross of Mull granite la m 
coarsely crystalline plutonic mass forming the imterfi poi> 
tion of the Rots of Mull and extending over some twenty 
square miles The intrusion is consincuouBly latar than 
the Moine rocks and is regarded at one of the ** mwer 
granites " The rock shows veir little evidence of^^ifanhlng 
or movement of any kind and is traversed by akeets m 
mica trap The eastern boundary of the granite is a very 
intricate line of junction with typical Moine schists and 
gneisses into which It has been intruded Injection 
breccias occur along the margin where the gramts is 
crowded with schist inclusions The changes in the paUtlc 
schists are of two klndb and are considered unte tiie 
separate headings (a) impregnation and (6) thermal mats 
morphism 

Zoological Soeiety Mardi i —Dr A Smith Woodward 
h R S \ ire-preiident In the chair — Sir G F Hampawn 
A list of the moths collected by Mr Sheffield A Neave In 
Rhodf SI a north of the Zambezi and the adjacent Katanga 
district of the Congo Free State Nearly two hundred new 
spccirs are dcscrlb^ The moth fauna of the district is 
mainlv of a West African type with a considerable admixture 
of Past African nnd Masnonnland forms As there are no 
high ranges of mountains or deep river valleys the fauna 
presents a very uniform tropical African character with 
no high mountain forms or forms peculiar to the faunas 
of the dnerparts of southern or northern Africa — T H 
Burland The urogenital organs of Chimaera monstfosa 
this paper dealt with the urogenital organs of Chlmssra 
both immature nnd adult of each sex Much of the early 
work of InKivdlg and Hyrtl which later writers had Ignored 
or disputed was now confirmed nnd supplemented 

Royal Anthropological Institute March 8 Herbert 
Risley president in the chair -Dr A Kalth The 
Gibraltar skull Ihis skull was presented to the Museum 
of the Ro}al College of hurgtons England some forty 
vears ngo bv Mr Fdword Busk Huxhy hid seen the 
cranium but evident I> did not recognise that it was of 
the same type as the Neiinderlhal skull The merit of 
discovering that this skull was Nranderthaloid and 
belonged to that ancient PaLeolithu r la of men to which 
^hwrtJbe has given the specific name of Homo ^mi 
gemns hi longs to several anthropologi Is but to Prof 
Sollas must he ascribed the merit of having given quUe 
rccintlv in the Philosophual Transactions the first detailed 
description The skull deserved further investigation, 
because It was the onlv specimen of Ncanderthaloid man 
vet known that bowed the face in a perfect condition In 
the two recentlv disLOVtrtd examples described by M 
Marci llm Buiilc nnd bv Prof Klnatsch the facial art# 
were so mutilated that reconstruction was necessary to 
obtain an approximate conception of the original or natural 
foim Dr Keith with the aid of Mr F O Barlow had 
been able to obtain n cast of the interior of the skull and 
was thus able to studv certain surtgnT markings of the 
hi am Ihc brain-cast was remarkaM for its width and 
foi its flatness the left occipital pole predominated over 
the right 01 dpi t at pole a character that haa been associated 
with right handedness The fissure of Sylvius was wide 
and apparently open but this character is due as in native 
Austral i in brains to the great sue of the ridge of bone 
which occupies the fissure It has been found possible to 
expose the sutures of the Gibraltar skull and thut to 
localise definitely important points in Its topography *nie 
(crcbra! development of PalsDolithic man has been very 
much underestimated^ ThiB is partl> due to the fact that 
the height of the skull was measured from the Inlon to 
the glabella two points which are fairly stationary in 
modtrn men but which in Palneobthic men as In anthro- 
poids grew upwards so as to occupy a relatively high 
sltion as regards the brain Th^ points are from 
to 10 mm higher In Palasollthlc men hence the hel^ 
of the skull when measured from them is comparatively 
low M Boule has found the capacity of the La Chapelle 
skull to be considerably above the average for modem 
Europeans and such was undoul>ted1v fhe case as regards 


March 17, 1910J 


NATURE 


89 


the Nejuiderthal and Spy crania In the Gibraltar ikull 
the capacity was low, below uoo c c » a small amount 
partiy owing to the skull probably being that of a woman 
and also to the fact that It was pre-Neanderthaloid in type 
Indeed when rightly analysed the Gibraltar individual as 
regards the type of cranium and sise of brain, is inter 
mraate between Pithecanthropus and Palaeolithic skulls 
such as those of the La Chapelle man or the skull known 
as Spy ii The msstold of the Gibraltar skull Is simian 
in tm, the groove for the attachment of the digastric 
muaw is expo^ laterally a* in the anthropoids in place 
of being covered by the mastoid processes PaUeoIithlc 
men were distinguished by the width of the attachment of 
the skull to the neck as well as by the simian supraorbital 
ridges The nose of the Gibraltar in^vidual is unUke 
anything yet seen In a human being Although in certain 
fe^res it shows approximation to the gorilla it is best 
described as the precursor of the prominent European nose 
The jaw is remarkable for its width in length it does 
not much exceed that of a modern European The third 
molar Is larger than the second at least one so infers 
from the parts that still remain This showb a verv robust 
dental development It Is evident that Pahi^lithic man 
had reached quite a modern degree of brain development 
If the Gibraltar individual be assigned to a Palfeolithu 
date for we ran assign its period only from its con 
formation there being no accessory data then it must be 
assigned to a woman of a much lower brain dfvelopmcnt 
than the men now assigned to that period but it is also 
possible that it belonged to a much earlier date than the 
Neanderthal Spy men — to a race we know nothing of as 
yet Dr Keith also pointed out that in the pathological 
condition known as acromegaly the e)ebroi\ ridges and 
attachment of the skull to the neck benme enormously 
increased thus reproducing a character which was normal 
in Palfuolithic men It seemed >er> probable that racial 
characters were determined bv secretions of the mor 
obscure glandular organs of tlie bodi pspeiinlK the s \uj1 
glands 

Mathematical Society March la^-Sir W D Niven 
president in the chair — W Nlefioloon The snlter 
ing of light by a large rondutting sphere — Miss H P 
HiHloofi rhe 3 3 birationai ap'ice tr msformnlion 
W F ShoppArd The expression of the sum of thi 
rth powejs of the first n natural numbers and otiu r 
similar fum-tions of ti in terms of n + J and forms for th 
remaindfr in the Luler Mnclaunn sum formiiH 

Linnean Society March 3 — Mr H W Monckton 
treasurer xnd president in the t hair — BIckarton 
Our Hritiflh neslinj, terns 

Paxix 

Academy of Scieneaa, Felmiary 2S. — M Emile Picard in 
the chair — Lmik Ploard A general theorem of r rt tin 
integral equations of the thlid snccii s — PouMinMq 
The mnniur in whuh the potenlml of the \elocitieK deprnds 
upon the initial state in the problem of wnvts bv 
emersion — A Hallar and A Brochwt 1 he oxidation of 
methyl nnnoUate b> ozone The ester fixes four 'iioms 
of oxygen on treatment with ozonised ox>gen Ihe separa 
tion of the productf: formed b> the interaction of this 
substance with Nodlum (.orbonate is described in detail 
the position of the double linkage thus determined is in 
agreiment with the ixinstltution usuall) ascribed to this 
acid — M Lpnnalonpup A supplemen(ar> function of 
th( foot m the ji How racf The foot in these nces is 
not exriuKivelv used for the support of the bod> It is 
used for other functions and bc^mes n prehensile organ 
as in grasping an par— Fmilc Borwl A general condition 
of integrabilin — T mile Ootton As>mptotic solutions of 
diiTcrentlal equations -Serge BartMtaln Th< condition 
necessary and sufficient for the possibility of the problem 
of Dirichlct — Joseph Marty An integral equation 
Lipoid PaHr A pair of conjugated Fourier s senes — 
J B Pourfilpr A method of eialuatmg the tempenture 
of superheated vapour Superheated steam differs from 
saturated steam in that adjacent portions mnv havf ven 
different temperatures and this fxet has not been suffui 
entiv appreciated in man\ instances when fixing the posi 
tion of the thermometer designed to give the timperaliir 
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of the superheated vapour The error may amount to as 
much as 75* The whole of the bulb or corresponding 
portion of an ilectnial instrument must be cntiroly 
immersed in the direit current of vapour and contact with 
the walls of tht pipe must be avoided — Ch FBry A 
^mmetncal coil for galvanometers with movable frame — 
G Ckiba t ihe results obtained in the radio-automatic 
torpedo by a new Ulecommutator fhc principles upon 
which the apparatus is based were given in a previous 
communication Practical tests m the Some have been 
successfully earned out — F Louis# A new method of 
analysis by miscibility curves Application to essence of 
turpentine Aniline is a suit ible solvent for this work 
four curves obtained uiih this substance being illustrated 
— E Bsiud Cryoscopv in concentraletl solulion^ The 
ronc'entration is txkcn us the weight of the solute dissolved 
m a given \olume (too c c ) of the solution a non 
polymenzod solvent being u^jcd Results are given for 
ethylene bromide benrene and nitro lx nzene ns soKents 
— DwfilcBa The detection of tracts of formald h}dc 
in presence of acetaldehyde by fuchsint bi ulphite In 
liquids acid with sulphuric acid the red lotour restor'd to 
the decolorised fuchsine solution b) the icetaldehjd is 
much less stobk than that produced b} formaldehydt I lie 
latter tends to increase on standing the former to fade 
awa) — I Bpdreux and F Tmboury Syntheses effected 
with benzyl cyanide Nitnles* in rthfnal solution renct 
readily with sodium nmtd giving sodium dcn\ itivi s of 
the tipe R CH Na C N Ihe latter can lx converted into 
compounds RCHR'CN bv alkyl halides ^cvcnl 
examples of thf 'ipplication of the reiction arc 
gi\tn — J BouBOUlt a Cyclogcnnic icid The iil! il 
of trimethylcyclohevenol is obtained in good vield by heat 
ing tt-cyrlogeranic acid with m acetic acid solution of 
mi rcunc acetate — Marcel P#l 4 pln# Th constitution of 
flic dimenc aldehyde of crotonaldi hydr — \ Wmhi and 
C SlIbBrawBlB fhc methyl mclhuxibenzoyhcctnt s 
I he methyl i sti rs diff ring from the tihyl est rs can bf 
distilled uiidecomposed m a vacuum 1 hese compounds 
Wire pripind by Cliiseii s method Di t nls of tin jirc 
parilion and properl les of these comt>ovind \ given 
A Back# \ new compound cont'unwl in food products 
The reactions of this substance arc sufhcienth cir to 
fhos< of salicylic mid to give lis to the su piiun th it 
thf latbr substanct lias been added This bodv 1 fornicd 
bv the action of heat on certain sugar and stnrchrs and 
rew»mbles the maltol of Kiliani and Bailcn — I-ouis 
Matruohat A new group of pathoj^cnic fungi causing 
Sporotrichosis — f AndrB The d vi lopmcnl of i bulbous 
plant Variations in the weight of the dry malen il -- Ed 
Urbafn, C I Beali and A Foiv# The fiterih ation of 
wxter by the ultn violet ra\s Th sourc of light 
employed teas nn arc formed Ntwern nrl ons ontainmg 
ilumina It is pouitid out ih it it is uscle i> alt inpl to 

utilise waveUngths b low ififjo A ii^, Irnn i mf inec a 

thin laver of quart/ or wit r ih orl s n irh ill rivs f 
lower wave length — Mlk Coriiovod#«nu and Victor 

H#nrl A comparison of tlic photochemic il ind abiotic 
action of the iillr'i violet rav — I Oh«lno Ih virtual 
position and thr thigh muscles C Vmnoy ind A Oont# 
Researches on the divilopment of th egL nf the silk 
wrorm — P'lul Hall#a 1 hi uinnii r ind winlcr spawning 
of Prostoma Inntbrtcotdi nni J III micro- 

scopical fdudy during li( of the 'ictivity of the nivtline 
in the course of tin W ill nan d*g(m ration of nerves — 
M Pavrw and FI Bosaud < rtain filaments having 
probibK tlir signification of mitcMhonina in the generating 
layer of the epidermis I Borda* Ihe medico I((,al 

study of the bf n/ulim r action in thi deternun ition of 
blood spots If th r a non is negative bUnxi is ctctainlv 
ibsint It is shown Iiowever thit t positive reaction is 
given bv substxni s other than blood — C Doumar and 
(r LMnoln# ouiiiiin muralgic i>ains observed in 
patients suffering from \cts»we arterial tension — -J m 
BrttnhM The predominance of erosion on the right bank 
of n river in tiimJi of flood — Alfnd Ansot The secul u 
variation uf tin magii to ( lem nts in the n gion of Pan 
March 7 — M 1 mil Puard in thi chtiir — Maurue 

HAmy The organisation of stellar spectroscopv it lh'‘ 
Observatorv of Paris Details are given of the n w 
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•pectrograph. specially designed for the determination of 
radial velocities Special attention has been given to 
securing constancy of temperature* with such success that 
the variations during several months have amounted to 
two or three*hundrfdths of a de^ee l i taa q 

The integration of the equations of waves of emersion by 
Maclaurin's formula in series always convergent for a 
deep endless canal and for an Indefinite basin — h H w l l a r 
and Ed The alkylation of fatty ketones by the 

use of sodium amide By successive treatments with 
sodium nmrde and metltyl Iodide plnacohne was converted 
into r CO CH, CHa and uJthnateiy Into 

(CH,), C CO CH(CH,), 

In benzene solution this was further acted upon by sodium 
amide and metltyl iodide the symmetrical hexametfayl 
acetone (CH,), C CO C(CH,), bdng formed Various 
derivatives of these ketones together with the corremnd 
mg ethyl compounds are deKnbed. — Richm*d Dedckind 
was elei^ a foreign associate — H jtw d oyr New funda 
mental trigonometrical tables Oulllsiumq Observe 
hons of the sun made at the Ot»ervatory of Lyons during 
the third quarter of 1909 Observations wore possible on 
sixty-seven days the results being summarised in three 
tables showing the number of spots their distribution In 
latitude and the distribution of the faculaa in latitude — 
Cn tatllmot Ihe phenomenon of Purkinje An experi 
mental study of the luminosity of two points red and blue 
The brightness of these artificial stars could be altered by 
known amounts It is concluded that F^rkinjo s pheno 
menon has no sensible influence from the sixth magnitude 
upwards — Amaud Dwnjoy The measurement of 

ensembles — M Cfo Msufar The symmetrical group and 
the alternating group — W ttokloVt The development of 
an arbitrarv function in series proceeding in accordance 
with certain fundamental functions — J^eph Mqrty 
Developments according to certain singular solutions — 
Slgismond dMiaaowaicI Contribution to the geometry 
of general plane curves — M ffiulium»rd Liauid waves 
— Marcel arillotilii Questions of mathematical physics 
A Oufowr Unsymmotneal triplets an example of an 
asymmetry of position proportional to the square of the 
magnetic field The chromium line 5247 56 forms a triplet 
in the magnetic field the axis of symmetry of which is 
displaced towards the violet This asymmetry of position 
with respect to the initial hnd increases as the square of 
the field — E taudvolior The discharge of inductors 
the capacity of the electrodes — Andrd Kllnw A new 
method of estimating dextro-tartaric acid The estimation 
Is based on precipitation as calcium racemate — I>o 
Vlwnon The diffusive power of certain artificial colouring 
matter^ \ study of diffusion shows that dve*«tufFs 

considered us soluble In water fall into two clearly 
differentiated groups those of the firbt group of which 
picric acid Is the type form true solutions those of the 
second group ore onl> apparently soluble and are in 
capable of diffusion such as Congo re<t«-Piorro Oupula 
The action of phosphorus trichloride upon guaiacol — \ug 
OHavallar The forest resources of the Ivory Coast 
Results of the scientific expedition m western Africa 
I1ie ptoducU include kola and coffee both in the wild 
state a gum analogous to gum arable, and several gum 
resins — Auguste Joxa The modes of openly of achenes 
and kernels at the time of germination QrlfTon 

Variation In grafting and asexual hybridation —Gabriel 
Vall«t Ihe penetration and bactericidal action of the 
ultra violet rays with respect to the chemical constitution 
of the media— H Wordlar and R Homnd The action 
of the ultra violet rays on trypanosomes Ttypanosonta 
lewist in the blood of a rat was lolled by an ex^ture for 
fifteen seconds to the ultra violet rays of a quartz mercury 
vimur lamp Fhese trypanosomes were absolutely un 
affected hf a prolonged exposure to the X rays — Mme 
Marie PIiImuIk The natural immunity of batrachians and 
snakes against the poisonous mucus of the former the 
mechanism of thi^ immunity — A ttrlot Properties of the 
sorui^ of scro anaphylartlsed rabbiu — R RoMiwon The 
dimensions of the^asnim and typhlectasis —J Tfioulwt 
A lithological submarine map of the coast of Languedoc 
— B OaIHbIm The determination of the epicentre of an 
earthquake from the data of a single seismic station 
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l/ttiic: Ui Laws and gvoluHon By Prof Ju!es 
Combarittu International Scientific Series Pp 
vliif334. {London Kegan Paul, Trench, TrUbner 
and Ca, Ltd., i«Jo) friga 51 

T his in^portant woric could only have been written 
by a moelcian who was acquainted with the 
history of music and also had a considerable kno v 
ledge of sciences connected with music, such as 
mathematics, physks in relation to acoustics 
fhysUdogy, psyidiology and mthetics Almost every 
pajge shows the versatility of Prof Combarieu in 
dealing with the v^us aspects of the subject, while 
hts power of lucid aHcription is conspicuous. There 
is also the gracdml beauty of style pieculiar to 
a Frenchman, and it has lost little or nothing 
in translation The fundamental thesis of the book 
is that music is the art of thinking in sounds Ac- 
cording to the author we can never hope to have an 
adequate conception of music unless we realise that 
it is a kind of intellectual activity associated with 
emotional states but without those concepts that are 
the matenai of ordinary intellectual action The 
study of acoustics the study of sensations of tone 
as was so fully earned out by Helmholu in his first 
work Tonempfindungen the study even of scales 
and major modes are only to be regarded as con 
tributions to a fuller understanding of music 
although not a few writers in dealing witli these 
aspects of the subject have deluded themselves with 
the notion that in so doing they were explaining the 
true nature of music All this may be readily 
granted, but in justice to the physiologist and 
psychologist on whom Prof Combarieu now and 
then comes down heavily almost with scorn ill-con 
cealed it must be contended that the foundation of 
mude does consist of sensations, varying in kind 
and quality The composer thinks in sounds which 
are K^ted to each other according to laws well 
known to the composer, and which he often trans- 
gresses, and the master musical mind has a kind of 
insdfict lhat perceives more deeply the hidden mean- 
ings of the phenomena of the cosmos and the still 
more iU-delincd region of human thought and 
feeling 

Prof Combarieu develops these ideas In a remork- 
qUe order Instead of banning with what is com 
paratively simple, the nature of vibrations the 
mathematical basis of scales, &c , and the functions 
of the ear and brain in relation to sensations of tone 
and tiien working onwards to the compositions of 
such men as Bach Handel, and Wagner, he proceeds 
in the reverse order First, he analyses a melody 
showing how much there is in It that cannot be ex- 
pressed in words, sudi as sensations of mere pleasure 
the exfiresdon of emotional states and the arousing 
of sendnieAts, and even trains of thought and 
Of reminisoenee, la the mind, and he arrives at the 
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conclusion tliat music is, as it were, the dynamics of 
emotional life He traces the evolution of music, the 
simple melody the canon originating in religious 
feeling the discovery of counterpoint, the use of 
rhythm as connected with bodilv muscular move- 
ments and the early relation of music to magic. 
Next he examines the development of music as an 
expression of the gradually increasing complexity of 
sociat life in this way accounting for the origin df 
octaves, fifths thirds and other intervals ind the 
development of the major and minor modes Mu^ 
cutar work requmng cooperation among m\ny in- 
dividuals taught men rhythm and musical time and 
by slow degrees the various inodes of the Greeks 
Lydians Phrygians Ac reflected the soci il life and 
habits of the Greeks A confluence of these minor 
modes has resulted in the minor mode of the present 
day In modern music there is a fresher and greater 
use of the minor mode and of chromatic intervals 
and there is less satisfaction merely with conson 
ance a development quite in keeping with the 
anarchical state of thought and feeling chaiactcnstic 
of the present day The development of the orchestra 
from primitive instruments is one of the most re 
markatde phenomena in the evolution of music axiA 
modern composers now strive to wnic sorethmg 
appropriate for each instrument 
Prof Combarieu makes *iome excellent observa- 
tions on Darwin’s well known opinions on the sexual 
relations of music It is in mobt instances the lan- 
guage of love, but a sexual theory will not account 
for all music The chapter on the physiology 0 t 
music IS the least satisfactory in this viluabJe book- 
We do not think the author docs justice to the 
wcwk of Helmholu, probably because he f to grasp 
the theory of the cochlea and its difficulties Wc 
cannot follow him m his notion that in some wav 
or other, the cochlea can m a reflex wa> adapt itself 
to different combinations of tones Here he merges 
into metaphysical discussions that arc bi&idc the 
quesUon The last chapter or section n music and 
living beings is rather fanciful m describing 
analogies between well known physiologic U pheno- 
mena and music The illustrations ht gives are 

analogies and nothing more 
Prof Combaneu’s book is very suggestive He 
takes a noble view of music an ait which docs not 
seem even yet to have reach*^ its climax Great as 
are the works of Bach Handel \eid 1 and Wagner 
each rellwrting in a subtl. » ly their 
genius, moulded by the circumstances in ^hich they 
lived and the influences Ihit conspired to make them 
great muaiaans there may yet be in store for the 
human race even greater ivoiks which in their turn, 
wlU reflect the more complex conditions of civilisa- 
tion, In even higher planes of non^roncep^ 
thought and in deeper knowledge and feeling Oi* 
may also suppose that in this further evolution the 
organs of music the car and the brain, will become 
more compheated The evolutionary process has not 

'"'**** John G M Kendrick. 
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WW IhNF Oh rilF ShKlOLS SYSllM 
H /iv Worry ? Bv Dr G I Walton Pp 275 
(f^ndon \\ Hnnemann, 1909) Pncc a* W net 
Si If Help for Sf*rtoUi> )\omen I>am$liar Talks of 
hconomy tn Scrvous Expendtture By Dr J K 
Mitchell Pp 302 (London W Hcincmann, 1909 ) 
Price as 6d net 

M ich that a few generations ago it \ins usual 
to attribute to disorder of conduct is by many, 
now placed m the category of functional nervous dis- 
turbancL nnd concomitantlv it has been sought to 
relieve judicial and ecclesiastical officers of their duties 
and to devolve them upon the medical jirofession In 
the t^^o small books under review we find expressed 
in popular languoge that which amcnints to ^ senes 
of short sermons written bv medical men and for 
the most pirt addressed to those who are suffering 
from the effects of a lack of self-control I or one of 
our luthors it is not his 'iim to transform the busy 
ni in into a philosopher of the indolent and conteni 
phtivc t>pe but to enable him to do lus work effee 
tivelv by eliminating undue solicitude The other 
defends himself from the possible cntjcism that his 
advice IS not new \\i cannot sup|x>s( any such 
^lefence will be necessarj Ihe advio profl’en»d is that 
•of Epictetus Marcus Aurelius and Seneca but stops 
short we m t) presume out of res|KfCt for the attitude 
of current science tow irds current relij,ion at the 
plane of Uicsc philosophers 
Dr Mitchell points out how some of the conspicuous 
md jwuliar virtues of wimeii mu become sources 
of iroublt Strong iffections and sympilhv *ire apt 
to U id to emotional excess and such exces-- 
whether spent m grief love hue or ambition, is 
the most extrav ig int form of nervous expenditure and 
may eventuate in bankrupicv A very frequently 
predisposing ciuse of nf rvousness is the too ready 
vielding to < motion il exprission along with the cul 
fivafion of an cvetssive m ini ft station of emotion in 
•speech and manner Many women account it an 
ittriction to give wav to Uars for trifling pains or to 
loud tompjamts expressed in exaggerated language 
about small annu>afices and it is jKiinted out to lliesc 
that to endure the smith r inevitable wties with 
equanimity is to form a Inbjt which shall be of 
immense service when the larger troubles arise 
Much useful idvicc is given upon those physical 
causes which tend to develop nervous manifi stations, 
or to exaggerate them when they are already present 
On one hand there is a large number of persons who 
attnbute nianj trifling derangements of various 
org^ans to their nerves and on the other hand 
there are others who fail to recognise their disorders 
as being nervous in origin until severe mental symp- 
toms arise and each class will find the information 
which may be gathered from these books of great 
help Due attention neither too prolonged nor too 
scantv to the h>g]ene of the nervous s>stem will in 
the fuiurf doubtless go as far as prophylactic hygiene 
has alread) gone in connection with the other 
systems and it must be recognised that the cduca 
tion of the child is in this connection of paramount 
importance Something between Spartan severity and 
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the opposite extreme, to which there seems to be a 
serious danger of our passing, is the educational 
to which we should press to the development of that 
degree of self-control which shi^i evert the nervous 
weakness which issues In each petty emotion 
entire control over the body ^ 

For those who are nervously * disposed we can 
ask for no better advice than that given m the small 
volumes before us and*we should certainly fed as- 
sured that those who would read the bookr pad 
would endeavour to act upon the suggestions 
therein contained'" were well on the road to recovery 
Unfortunately there is an enormous residue of 
patients who will listen to no advice, though they pay a 
man to give it them, and yet another Class whtdi, 
while recognising the advice given to be sound, seems 
wholly incapable of the amount of self help requisite 
to acting u|M>n it 

M\COLOOICAL WORKS 

(1) Riscarchi^ on Fungt B> Prof A H Reginald 
Buller Pp xl + 287 (London Longmans Green 
and C o 1909 ) Price 12s 6d net 

(2) Du Wnr^clpikc der OreJudeen thre Kultur und ihr 

I ehen in dcr Pflan^e By Dr Hans Burgeff Pp 
tv+220 3 plates and 58 figs in text (Jena 

Gustav Fischer 1909) Price 650 marks 

(3) and How to Know Them on /nfroduchon 

to huld Mycology By E W Swan ton Pp 

VI + 2 10 (l-ondon Methuen and Co , 1909) Price 
641 net 

( f ER S investigations undertaken with 

-L/ the object of throwing light upon the pn>- 
duction liberation, and dispersion of spores tn the 
group of fungi known as the Hymenomycetes, breaks 
new ground and as usual in such instances, will 
undoubtedly form the starting point of future re- 
se irch on the part of many students A brief sketch 
of the components of a typical hymen lum or spore- 
bearing surface are first dealt with It is pointed out 
that swollen gill margins serve to separate the gills 
otherwise the s]>ores could not be shed This may be 
true in those instances where thickened gill edges 
exist but 111 at least seventy-five per cent of known 
agarics the edge of the gills is not in the least 
thick< ned 

Under nuclear phenomena it is pointed out that the 
passage of the nucleus from the basidtum through fhe 
>ery narrow sterigmu into the spore affords striking 
evidence of protoplasmic plastiUty This point 
been previously emphasised by Wager The classifica- 
tion of the Agancincse according to spore colour is 
dubbed as a purely artificial arrangement, but no valid 
reason for this statement is forthcoming The author 
does not appear to realise that whkt the systematist 
understands b> black spores are spores thrown down 
in the mass no spores are blai^, cvpn under the 
microscope but they may be opaque and conseqSmtly 
appear to be black 

In a work devoted to research it is generally as- 
sumed that the author is conversant with what has 
been done previously on the some aubj^t this, how* 
ever does not hold good ifr the present histanoe » for 
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example the occasional stenhty of the gdls, which 
convequently remain colourless in species normally 
producing coloured spores has already been discussed 
In fnore than one text-book » and the conclusion arrived 
at is identical with that advanced by Dr Buller 
C>stidia are included In the category of hair forma 
tions Prc^bly the deBnitions as to the origin of 
hairs are various but certainly true cystldia — not to be 
confounded with swollen marginal ce1ls*~originate 
from deep-seated cells 

Coming to the crucial point of research the libera 
tion of spores. It is at once obiious that the author 
attempts generahsalions on too narrow n basis as 
proved by the following quotation — 

Excepting a few gelatinous specirs i^vhith require 
further investigation it is a general rule that in 
I lymenomvcetc;9 the hvmenlum is situated on the under 
^ide of the fruit bodies 

11 c has Ignored or does not realise the exis- 
tence of many hundreds of species included m the 
llymenomycetcs where the hymeniuni is on the upper 
surface of the sporophore and pointing upwards ns in 
Corticium many species of Stercum Hymenochcete 
Poria &c , >et such species arc as numerous and cos- 
mopolitan in distribution as the speacs with which he 
is ncqpainted 

In the \garicineae and the Polyporcae it is considered 
that the position of the hynienlum on the under 
surface of the sporophore has been primarily decided 
'is affording the greatest facility for spore dispersion 
The spores are very adhesive when fresh hence to 
secure successful liberation the gills or tubes must 
occupy a vertical position, which is secured by the 
rigidity of the sporophore Gravity is the principal 
orienting stimulus acting on the sporophore The 
spores on a basidium are discharged successively , each 
spore is shot out violently to a distance of about 
mm and afterwards fills vertimlly downwards 
Jhe horixontal projection of the spores necessitates 
thit gills should be placed at a certain distance apart 
The process of spore liberation is treated m detail 
Some verv ingenious and interesting observations on 
the rate of fall of spores are furnished which subject 
to modification owing to their size specific gravity 
and process of desiccation ranges from 0 3 to 60 mm 
per second The specific gravity of spores is deter 
mined approximately by using heavy fluids contained 
m a counting apparatus In the genus Copnnus the 
gills are usually stated to deliquesce or melt into a 
black inky fluid, and it was generally assumed that 
the spores were contained m this fluid According to 
Buller however the spores arc shot off and fall as m 
other Agarics, commencing at the margins and when 
a narrow zone of the gill is depleted of spores, the 
naked portion of the gill is consumed by a process of 
autodigestion A most interesting account of the 
means by which the spores falling from a fruit-body 
may be seen by the use of a concentrated beam of hgh^ 
IS given, but perhaps the most unexpected pheno- 
menon explained is the fact that the sporophores of 
certain fungi retain their vitality for years in a dned 
condition, and, aftqr the application of wet cotton 
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wool quickly revive and begin to shed their spores 11 
process which continues for some davs 

It IS estimated that the gmnt puff ball produces 
7 000 000 000 000 spores also th it only one spore out 
of about 30 noo 000 000 spores ever succeeds in produc- 
ing a mushroom capable of reproduction In addition 
to the many valuable new discoveries and new theones 
bearing on subjects previously investigated by other 
observers, the book abounds with suggestions and 
sidelights which cannot but prove of ininiense service 
to future workers 

Ten plates and nunurous excellent figures in the 
text are of much value in following and grisping 
clearly the various points raised by the author 

(2) Notwithstanding the extensive researches of 
Frank Bernard and otlurs bearing on the relation 
ship between fungi ind the fools of ph incrogams 
resulting m the siriicturcs known respectively is 
ectotropic and endotropic in>corhiza much yet remains 
to be done before we arc in a position to formulate the 
significance of such combinations Dr Burgeff has 
umtributcd considerably to our knowledge m thi'* 
respect and has added nnnv new facts beiring on 
the nature and life history of those fungi mtt with 
in the roots of orchids Fifteen diffircnt kinds of 
fungi were isolated ind can full) studied from pure 
cultures The majority of lluse produced asexual 
reproductive bodies mainly under the form of long 
chains of minute conidia of the oidiuin type No 
higher form of fruit w is observed hence the systematic 
! position of these root fungi yt t reni tins to be deter 
mined 

Wahrheh's view that certain of the fungi found in 
the roots of orchids belonged to the genus Ncctria 
has not been corroborated by Burgeff Scicrotia are 
sometimes produced On account of tlic generd 
resemblance of orchid fungi to those of Rhizoctoni 1 
Bernard placed all the forms he isolated from orchids 
under the last named genus Burgeff on the other 
hand has created a new genus --Orchcomyceles -for 
the reception of his \arious forms whuh arc named 
specifically after the host from wliah they were 
isolated thus the form isolated from Ophrvs aptfera 
becomes OrcheomyceUs apifcrac Ihc wisdom M 
creating new generic and specific names for admitted 
form species is doubtful more t specially as the author 
states that such names have no systematic importance 
or significance The group characters arc based on 
the behaviour and mode of growth of the fungus as 
a pure culture on the substr itum l*he specific fea- 
tures turn on the nature of the hvpha; form and size 
of conidia some of which arc comparatively large 
and in some instances there are indications of the 
formation of pycnidia 

All the described forms are of endotropic origin 
truly ectotropic mycorhi/a ocxurring only very seldom 
in orchids 

The question of nutrition m cultures was invesli 
gated and the important fact noted that no assimila 
tion of free nitrogen icxik place All the species aie 

adrobic * . . ^ 

The concluding part of the work deaU with the 
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infection of the seed, and the future development of 
the fungus until the host reaches maturity 

Numerous excellent figures illustrate the different 
kinds of fungi isolated, also the progress of the fungus 
from Its first entrance into the seed 

(3) An introduction to field mycology was a 
desideratum, and unfortunately kiiW remains to be 
written The present i\ork is practically an imperfect 
niycological vade mecum attempting to deal with 
(Very pliase of the subject, instead of being confined to 
nn introduction to field mycology, as stated in the sub* 
title The first chapter deals wil^ the general structure 
and morphology and has obviously been culled from 
preceding works very different dates as some of 
Uic information is up to date, some of historical mte 
rest only and some inaccurate as the statement that 
m the Ascomycetes the paraphyscs are probably abor- 
tive ascj Immediately following this statement it is 
announced that the paraphyscs are a continuation of 
the vegetative hyphae, which is a fact and consc 
quonlly precludes the possibility of tlieir being abortive 
asa Interesting chapters on the dispersal of spores 
parasitism habitats &c , follow The remarks anent 
edible and poisonous species consist of platitudes and 
leave the student in doubt The Jew s ear is not an 
esteemed esculent in some countries but Htrneola 
pflJyinchi an allied species is 

Coming to the essential portion of the book it is 
at once apparent that the author is one of those who 
consider that the name of a fungus is a jxnnt of 
primary importance in fact there is but little indica- 
tion that anything else is of any importance In 
dealing with the systematic side of a subject it is 
universally conceded that the student should be first 
introduced to the primary groups and approach by 
degrees to cniuies or spoties The reverse order how 
ever is followed in the work under consideration 
Families and genera are simplj dealt with briefly by 
a key system which the beginner cannot possibly 
grasp whereas the species are described in detail the 
result boing that if the species are recognised at ail 
It will be by a rule-of thumb method and his know- 
ledge of affinities will remain at zero Experience has 
shown that when a student commences the study of 
mjTOlogy by dealing first with individual species his 
knowledge rarely extends beyond recognising a given 
fungus by name It is doubtless the same m other 
branches of .science 

live specfic descriptions are very uneven some 
being tedirt ial and bc^xind the grasp of the beginner , 
others are altogether inadequate whereas in the 
Ascomj cetes no mention is made of the asci or spores 
the only features of real importance The statement 
that Bulgaria polymorpka an ascigerous fungus is 
the conidial form of UlocoUa foliacea might be re- 
garded as a many other equally glaring mistakes 
did not suggest lack of knowledge of the subject 
undertaken The illustrations are numerous consist- 
ing of sixteen coloured and thirty two black-and white 
plates Many of the figures are good, some are poor, 
and some arc mere parodies of the object they are 
intendod to represent 
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ELEMENTARY CHEMISIRY 
(1) Elementary Chemistry By HoUis Godfrey Pp, 
XIV +456 (New York and London I^ngmans, 
Green and Co 1909 ) Price 4s 6d ne{ 

(a) Systematte Quahtaitve Analysts By Dr R M 
Caven Pp xii+240 (London Blackle and Son 
I td 1909 ) Price 3s 6 d net 
(])\ 17 £ have carefully* read a considerable part of 
VV Mr Hollis Godfrey’s book and have re- 
luctantly come to the conclusion that as an elementary 
text-book it is not a complete success It is true that 
the book contains much useful information which is> 
well arranged that it is well printed and luxuriously 
illustrated and that its general appearance is attrac- 
tive, but the explanations are slovenly the similes 
arc childish the histonal references betray a curious 
ignorance of the original memoirs, and many of the 
illustrations excellent though thbjy are as photographa^ 
are peculiarly inept 

We Ivave for example a picture of an apple to re- 
present acids in nature two views of a rather 
nondescript landsatpe to illustrate * earth compounds 
a female haymaker looking at her watch with a haj - 
cock in the background to explain atmospheric pres- 
sure another party of haymakers looking at a tiny 
spot in one corner of the picture (a balloon presum 
ably) to indicate the lightness of hydrogen and so on 
A few extracts will illustrate the other points above 
mentioned Chemistry is a science which explains 
the ev pry-day things of lift (p a) There arc- 
seventy or eighty different atoms (p 9) meaning 
of course different kinds of atoms As a kind of 
corollary to this the author states that since masses 
are made by the union of molecules there exist onlv 
between seventy and eighty perfectly simple sub- 
stances Ac , forgetting a previous paragraph In wtrfeh. 
he defines a hypothesis is a belief and the more im- 
portant fact that the elements would continue to exist 
independently of any atomic hypothesis 
The same kind of loose treatment is extended to 
volume and weight * 

If wc have the same volume, the same size piece 
«io to speak wc can tell at once whether one substancf 
IS heavier or lighter than another But unless w 
have the same volumes we can tell very little abov 
It (p 23) 

Again on p 40 it is stated, 

A hot-air balloon rises because the «ir within th 
balloon bag heated by the flame, expands, grows 
m weight and so pulls the light envelope up 
We have still to learn that dough rises owing to the 
growth of the yeast cells (p 281) The relation of 
oxygen to ozone is compared to a man who disguises 
himself and assumes another name when engined ii> 
enme The catalytic acucm of manganese dioxide on 
potassium chlorate is compared to a person i^rorklng 
in the daric and then in daylight 

The sun comes out and floods the room wkb 
cheerful radiance The man’s hands woric fastsr— 
swifter and swifter grow his modons, Ac.” 

The references to die history of chemistry may he 
illustrated by the fottowmir extracts We are told 
(P 
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* The explanation of the loss or m weight on 
burning tasked the best efforts of the whole scientific 
world for a couple of hundred years 
and this is followed by an account of Priestley $ dis- 
covery of oxygen which even his greatest admirers 
would scarcely sanction After stating that Priestlev , 
burned quicksilver In the air and obtained a red 
powder he goes on — • 

The experiment so far was no different from i 
what had b^n done before without result but { 
^lestley, with that brilliant imagination which has 
#0 often charactcnscd the great leaders of science saw | 
^ new possibility If mercury hud changed to a red ^ 
ash by burning could not the substance which had so 
changed it be obtained from the red ash in its original 
form by heating? 

Cavendish's discovery we are told further on 
'Settled questions which had troubled men of science for 
t^o centunes To the question, What is water? 
Cavendish gfave the replv It is hydrogen oxide 

Sufficient has been said to illustrate the peculiar de- 
tects of the book and it is not a httlc surprising that 
•none among the ten ladies and gentlemen named in 
the preface to whom the MS and proof were in turn 
submitted should have directed the author s attention 
to tlwm 

(2) Although are deluged with books on qualila 
Xive analysis Dr Caven s new volume may be regarded 
as by no means a superfluous addition to the number 
He starts on the perfectly correct assumption tliat 
<iualitativc analysis properly studied may serve as a 
foundation for a sound knowledge of practical and 
theoretical inorganic chemistry and develops his 
method along these lines There is of course, a great 
•deal about group reagents and tables of separation 
which are common to most books on the subject but 
(there is in addition a useful general mti^uction 
which is clear and conase, and a final chapter on the 
systematic examination of inorganic substance^) The 
author does not tell us for what class of student the 
course h intended and now that it is becoming the 
fashion to serve up chemistry to suit the diverse needs 
of different dasses of students or as someone ex 
pressed it to sell it in assorted penny packets we 
doubt whether any but the embr>o professional 
chemist could give the time necessary to complete it 

It IS doubtful too If it is desirable for any student 
ito postpone quantitative work until so much qualita 
4 ive analysis has been assimilated 

Experience shows that an early acquaintance with 
the former is an excellent discipline in careful mam 
puUtdon and exact observation, and the best antidote 
to unddy and sloppy habits of work J D C 


OVR^BOOK SHELF 

Ln Fite ds Mkhcle Faraday Narrate da Andrea 
Naocari Pp 370 (Padova Pratelli Drucker 
iqo8.) IVoe 3 lire 

ThoMh there exist four well-known biographies of 
haraday io the English language one only, the brief 
essay by Tyndall ” Faraday as a Discoverer has 
been translated into Italian Neither, until the appear 
ance of the work now under review had any Italian 
biography of Faraday been written Prof Naccari 
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whosi* po>>]iion IS professor of physics in the L^niver 
sit> of lunn ^unr inlets his competence in physical 
scientt and \vlu> is hiiiisolf in exponmcntal investi- 
gator of some distinction has now written a life of 
haridny whnli worthily presents the cireer of our 
great countryman He has drawn frcclv and with 
due acknowltHimnLnt from dl the four bnghbh bio- 
|,niphios and has h id th( idvantagc ilso of being 
in possession of llie volume of printed correspondence 
between haradny and Sclionbein which was published 
more recently than inj of the four Ihiis without 
being either oncumbtrLd with thr mass of details of 
Bence Jones s luthonlativt. memoir or restrained 
within the smaller compasb of the thrrt smaller bio- 
graphies he has been iblc to produce a work which 
in certain aspecls is the most sfitibfactor> life of Fara 
day )tt compiled He has not faded to incorporate 
the newer material while preserving what was of 
permanent value in the old 
The life story follows the familiar lines The 
author has not been able to add anything to our 
knowledge of the doings or w mdcnngs of baraday 
in Italy as th* assistant of f>a\v in his nghfeen 
months tour of Neither has he thrown 

any further light i^n the episode of the nn sunder 
standing between F iradav and Nobili and Antinon 
in iffi2 respecting their supposed correction of errors 
which he had not committed In the author s preface 
he states that in his first ten chapters he has con 
sider^ the man rather than the philosopher with the 
intention to make him known and to make him loved 
In his eleventh and list chapter which occupies more 
than one-third of the book he trenls of Faradays 
scientific work Here he follows conscientiously and 
skilfully the evolution of Faradiys discoveries 
in their chronological order but discusses them in 
their relation to niodtrn views and discoveries Ho 
ln>8 great stress upon harada} s clectro-optic 
pioneering discoveries as having bti?n provocative of 
so much of the later developments of physics He 
concludes by citing a characterisiic passage from tlic 
peroration of one of Faraday s Ivst Ro^al Institution 
discourses in 1H58 . j- 

The book is not illustrated bv nnv cuts It avoids 
all mathematical expressions but it i« eminently 
readable and is well printed Fnghsh men of sciimce 
owe a debt of gratitude to Prof Nacc^iri for his f^h- 
ful presentation of one whoKc momorv they so highly 
honour 


Batanisch Mtkroskoptschcr PrakftUum fUr Aniiingef 
By Prof Martin Mobius /weite Auflage 
121 (Berlin Gebfuder Borntrager 1909) Pneo 
3 20 marks 

The exercises sixt) four m number contained in 
this little book art designed to make the student 
familiar with the outlines of plant structure m the 
chief subdivisions of the vegetabU kingdom The 
direction® for making and mounting the preparations 
arc clear and good and the text is not overburdened 
with the details which the student ought to learn from 
the preparations themselves Ihe illustrations which 
are dfagrammatic mav also be found useful although 
wc think the work would not hive been mipairod in 
value had they be 11 omitted The fact that a second 
edition has been n acheil proves that ite author has 
met a need felt for such a book but it seems odd 
to discover the statement th it the ateurone-contaming 
cells of the castor^ul bean belong to the cotyledons 
(Keimblnttcr) dso preftr the style of /?«««« 

cates acris instead of R accr (p o &c ) But on the 
whole the book is useful well printed and* sensibly 
bound and its price is moderate 


96 


NATURE 


[March 34, 1910 


LklTERS 10 THE EDITOR \ 

[The Editor not hold himself wponiible for opinions j 
exprtsted by his eortespondenU S either can he unaertake 

to return or to correspond with the witers of rejected 
manuscripts intended for this or any other part of Nature 
No notice ts taken of anonymous eommunicattoHs ] 
PertiUting Effect of Soil Sterilitat on 
With further reference to the work of Messrs Russell 
and Hutchinson on soil sterilisation (Journal of Agn 
cultural Science October 1009) it may be interesting to 
record sonic information of which 1 have recently become 
possessed 

Some of the large growers of cucumbers tomatoes &c 
under glass for the J ondun market have for some little lime 
adopteci the plan of iniccting jets of steam into their soil 
before planting not with any view of increasing its fertiliiv 
but with the view of destroying slugs insects &r in 
the expenente of some growers the productivitv of the 
soil after steaming has become so greatly increased that 
if anything like the usual quantity of stable manun is 
mixed lAitli the soil the plants grow with such rink 
luxuriance as to spoil their bearing capacitv exhibiting 
all the symptoms that would be expected as the result of 
a heavy overdose of nitrogen 

This experience has been communicated lo me by 
growers who were previously unaware of the Rothamsted 
work At the moment they were feeling in somewhat of 
a dilemma if they did not steam the soil they suffered 
from insect pests if they did steam it they were obliged 
to curtail the supply of stable manure at the expense of 
lowering the subsequent soil temperature which is 
normally maintained at a high level by the fermentation 
of the manure No doubt moans m iv be found of adjust 
ing the various conditions satisfactorily but meantime 
the observation appears to afford striking independent 
confirmation on a practical scale of the indirect fertilising 
effect of partial sterilisation In killing off the phagocytes 
or protozoa which normally keep down the num&rs of 
those bacteria the task of which is to turn organic nitrogen 
into plant food IfFRVARo Dier 

17 Great Tower Street London F C March 15 


Certain Reactiona of Albino Hair 

In a note In the Journal of Physiology (vol xxxvm ) 
on the chemical nature of albinisnf Mr Mudge describes 
some interesting observations which he made upon rats 
skins Starting with the presumption based upon the 
work of Miss Durham and Cui^not that an albino carnes 
a chromogen and lacks the ferment necessary to produce 
pigment from It and supposing that fermentation is a 
process of oxidation or reduction Mr Mudge argued that 
it might be possible to produce pigment art ifia ally by 
means of an oxidising or r Cueing agent He found by 
experiment that immersion of albino rat skins in a solu 
tion of 10 per cent formalin and 70 per cent alcohol in 
equal volumes resulted in a vivid yellow colour in the 
hairs he further states that these coats when washed in 
water and immersed in H, 0 , (»o voU ) become changed 
in colour from vivid yellow to a brownish tint ** In about 
twenty four hours He adduces arguments to show that 
the coloration is due to the presence of a specific body in 
the hairs diffused through the keratin ana not to mere 
reaction between the keratin and the formalin 

I have repeated these expenments with various skins 
In the case of the single albino rat skin which I used the 
vivid yellow was obtained immediately on immersion in 
the formalin mixture The change to brown m H,0, was 
not obtained but complete d^ioration results from 
immersion in this reagent Prolonged immersion in the 
formalin mixture also produced almost complete decolora 
tion 

Witi guinea-pig albinos carrying rrspectivciv black 
chocolate and rea negative results were obtained, as they 
were also with a single mouse skin 

What struck me as particularly interesting in connection 
with the ye low colour produced by the formalin mixture 
In the coat of the albino rat is the fact that it is a peculiar 
canary yellow which I remember to have seen elsewhere 
nmong mammals only in members of the stoat family when 
the winter whitening is Incomplete A piece of pale yellow 
stoat fur acquired a much more intense yellow colour as 


a result of twenty four hours immersion in Ihi. formalin 
mixture a similar piece was decolorised by H,0, Ihere 
can thus be little doubt that the yellow body produced 
artificially in the fur of the albino rat is a substancf^ 
similar to the yellow pigment of the stoat s winter coal 
and therefore probably represents a stage in the reduction 
of the pigment to the condition in which it exists in thf 
white hairs 

Miss Durham tells me that it is a well known fact thit 
albino rats do not remain pure white if the\ are exposed 
to the action of light Just as darkness is necessary for 
the production of a pure white coat in the rat so a certain 
degree of cold seems necessary m the case of the stoat 
tribe though in their case a change to a warmer chmnlc 
dops not at first prevent the usual colour-change in winter 
Thus Eric Parker in The Book of the /oo points out 
concerning a certain foreign pine max ten that the first 
winter he spent in the TaSen his fur turned almost white 
to match the snows he would naturally have expected 
I he last two wint* rs it remained brown though it has 
lightened considerably towards jf^Uow This repetition 
of a periodic act witlmut the usuj^l stimulus recalls certain 
phenomena in plants which Mr r Darwin attributes to 
memory Ioerna B J Sollas 


Nitroge n fixing Bactetia and Non leguminoua PUnta 
May 1 be allowed to direct attention to two errors In 
Mr Halls letter in Nature of December 33 1909^ 

Mr Hull St ites that Pseudomonas and \zotob'uter 
together (1 34) are less effective than when grown 
separately (091 + 0^6) This comparison is incorrect 
The fixation of free nitrogen by bacteria i« esti 
mated in ttrms of milligrams of nitrogen per «mf of 
carbohydraU m the culture solution Pseudomonas and 
Azotobacter together give i 34 N for one unit of cirbo 
hvdritc Pseudomonas and Arotobacter grown separately 
give I ^7 N for two units of carbohydrate hence the correct 
comparison is — 

Per u it 

PseudomonsH and Azotobacter together = i 240 N 

Pseudomonas and Azotobacter separntelyss ’ ^^-=0 735 N 

2 


Hence mv conclusion that Pseudomonas and Azotobacter 
together are more effective than wh n grown iie]>uatclv is 
1 think justified 

The secxjnd error has reference to a mean experimental 
error of ±to per cent Mr Holl writes — By an error 
which the context rendered sufficiently obvious 1 wrote 
oats instead of barley when dealing with Prof Bottom 
ley 8 first-quoted experiment with soil May 1 point out 
that oats were the only plants mentioned in the first-quoted 
cxjiertment with soil * ? Even if the increase of barley 
(13 6 per Cent ) be taken one fails to see how it iq 
sufficiently obvious * that a mean error of ± 10 per cent 
more than covers an increase Cike lowest of the results 
quoted) of 13 6 per cent W B BotTOMi e\ 

King s College Strand W C February i6 ^ 


A Sample of bpurloua Correlation 
Thoucii regretfully unable to do justice to the mathc 
matical reasoning of Dr G T Walker in Naturb of 
January 6 I may. perhaps be allowed to say that It is 
of the essence of tne method that those dots (each express 
mg a comparison of two sums of thirty items) tend to 
arrangement in a straight band or strip with fairly de- 
fined borders It is expected that future dots will generally 
come within those limits but to affirm this in a given 
case to say e g that the next dot will not be below a 
certain level Is it not necessarily, to say something quite 
definite as to the character of th« coming season as that 
its rainfall frost days or other feature considered, will 
not be below a certain numerical value? If the one state 
ment is warranted so (by the nature of the case) is the 
other Thus the essential point soenu to me to be 
whether the past distribution of those dots affords a 
reasonable clue to their future distribution, and I do npt 
see that my critic throws doubt on this 
1 think (with all deference) that anyone who will giv^^ 
the method a full trial will find it distinctly helpful in a 
number of cases (I do not say in all) 

Alkx B MacDowall 
8 Marine Crescent Folkestone January 14 
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In my former letter in Nature of January 6 I attempted 
(0 prove that the arrangements of dots In a band would 
occur even if the numl>ers of which the sums were taken 
were entirely Independent of one another in which case 
a forecast regarding one of the number) could not possibly 
be made from knowledge of the remainder A forecast 
could only be made if it were shown that the width of 
the band were smaller than would be expected on the 
hypothesis of pure chance and this vital point has received 
no consideration 

The situation may be made •clearer by reference to the 
original letter in Naturb of September 16. 1909 Ihe 
<ssence of the method is that if we were forecasting for 
19x0 the dot the two rectangular coordinates of which are 
the sums of data fur thirty years up to 1909 and 1910 rc 
spcctively wilt he near to a line through the origin at an 
angle of 45*^ with the axes Thus the sum of the data from 
1880 to 1909 will be neatly equal to the sum of the data 
from 1881 to 1910 or the dati for 1880 and 191Q will be 
nearly equal If the neatness to equality has any value at 
all for forecasting this is cquualcnt to asserting that the 
data in question tend to hr repeated after thirty years or 
have a thirty years pdMod but as the same result could 
be reached if 3 ^ or or any other comparable number 
had been substituted for 30 it will be seen that the reason 
ing cannot be free from irror 

lhat the nearness to equality Is inadequate is clear from 
the diagram In the original letter I'he edges of the bond 
there intercept a length representing about thlrty-six days 
along any vertical ordinate Hence all that cm be inferred 
in forecasting for iqro is that the number of hot days will 
robablv not differ by more than ^18 from the number of 
ot days in 1880 and as the average number of hot days 
in a year is stated as fifteen it appears that a forecast so 
entirely vague could be made without any analysis what 
ever Gilbert T Walker 

Kodaikanal February ax 


SOME SCIENTIFIC CENTRES 
No XV— liiE MorNT Wilson Solar Obsfr\atory 

OF THE CaRNFUIB INSTITUTION OF W\S|llNrTO\ 

M OUN 1 WII SON rises 6000 feet almost ibruptly 
from the plain in which he the twin cities of 
Los Anj^eles and Pasadena hrom the mountain top 
these cities appear atciipht as i^Iiltcring- snr clusters, 
by day they are seen throug;h a hize of dust which 
the ascent of the mountain has put below our feet 
Beyond is the vast Picific above our ht ids tin 
glorious skv of California, around us the buildings 
of Mrhaps the best equipped observitorv in the world 
These words arc written by anticipation Prof 
Hale has invited the International Union for Sohr 
Research to hold its next meeting on Mount Wilson 
on August 29 1910 and astronomers and physicists 
from all parts of the world arc e^igerlv looking, for 
ward to the occasion The present wnter is not 
however, altogether a stranger to the scene he was 
on Mount Wilson in 1904 but at that time the 
observatory was in Its infancy It had not even been 
decided on what s«ile it was to be designed Prof 
Hale had realised the magnificent opportunities offered 
by the climate and site and he had made urgent 
application to the Carnegie Institution for funds 
adequate to deal vvith the serious difficulties to be 
overcome, but he had also resolved that if his applica 
tion was not granted there should still be a solar 
observatory on Mount Wilson for which he would 
himself provide the funds so that he had already 
comment^ budding operations Nevertheless the 
utmost provision which he and his courageous wife 
could afford to make would naturally fall far short 
of what was needed for a suitable observatory and 
he was therefore anxiously awaiting the answer of 
the Carnegie Trustees Fortunately for astronomy 
it was favourable and since it was received one 
marvel has followed another in rapid succession The 
trisitof^ will be drawn to Mount Wilson as to the 
NO 2108, VOL 83] 


m 4in focus of islronomical enterjinse and success 
at the present moment 

The first of thu priiin|>«il insirum* nts to be com 
plcled w IS the it honzunlal Snow tek scope oriLin 
dly umstructed at Iht ^trkes Obser\ ilorv with the 
aid of funds givm by Miss Snow of Chicago I'he 
toncrivp mirror of 24 inches aperture md 60 feet 
focu*? IS fi'<l b> i colIu tit With pi me mirrors of 30 
inches and 24 indus the bt nn of It^ht btin^ sheltered 
by i liousi s|>fci dly desij^ned to ^uard against 
temper iturc effects lo this telescope cm be attached 
i spcctrograpii of iS-ftet focus or a <; foot s[Heln>- 
heliograph The heavy parts of the ipp ir itus an 
mounted on massive stone piers built with it 
labour since it w is found th it the stoni ni lli* 
neighbourhood was unsuitiblc and that malenals 
had to be brought up from i lower iltitudc bv nuiks 

But successful as this |K)w<rfuI tnstrunieiu Ins 
been It h IS aLso served to point the way to iK)ssil)k 
iiupruvements Fxf>erienit of Us working suggested 
that a verheal telescope might be in vinous was 
better tlian a hurizonl d one and accordingly i 

tower telescope was constructed with the ealostit 
mounted on a tower bo feet high built as i si i k ton 
framework Ihis experiment was so successful th it 
a more ambitious one was it once projected and i 
tower 150 feet high is under construition As wind 
pressure wdi be much more senous on this niw 
structure Prof II ile has ulopud the ingtnious 
device of budding an outer lower for proleetion sur 
rounding every bar of the mm r tower by a tube c f 
the outer The lower parts of these tower telcscop* s 
ire cont lined in wells sunk m my feet into tin ground 

1 hirdly tlicre is the beautiful 5 foot reflector ni idi 
bv Prof O W Ritchey wiio has alri jdv proved his 
skill in such work 'fhe mirror was made at the 
Berkos Observatory somi \ears ago but has hul to 
wait until a mounting could be piovidid on Mount 
Wilson and indeed there w is i still earlier pro- 
vision to be made the track up tlie grexter part 
of Mount Wilson was originallv only 3 feet wide 
a mere ledge in a pn upitous descent— ind up thiw 
narrow track thf matt nils md instruments were 
eimcd at first on mule bad later m i specially 
designed carnage with stttrmg fore and ift and 
drawn by a mult But the 3 foot mirror md its 
mounting could not be tikeii up m this way and it 
w IS necessary to widt n the tr lek to 5 feet throughout 
ils whole length Ihis w is not iccoinjilislud without 
serious delays owing to severe storms which some 
times destroyed weiks of libour but it was fin illy 
completed the instnimcnt w is taken up md mounfiu 
and at the meeting of the Rov il \strononiical Society 
on December ro t^x) wire shown some photographs 
of Mirs taken with this greit telescope which fir 
sujpasscd anything of the kind vit seen and for 
which tho president was requested to convey a si>eci il 
\otc of thanks 

A still larger telescope with a mirror too inches 
in diameter, is to be attempted on Mount Wilson but 
IS not yet within sight of completion Round the 
existing Uircc great instruments are grouped i 
number of other buildings first and foremost i 
physical laboratory so indispensable now in astro- 
physical work also an astrophysical museum and i 
variometer house and then such necessary acconi 
paniments as a power house a pump-house storage 
houses and dwellings The establishment is not 
adapted for ladies and children and the chief nsi 
dence is called the Monastery Distressing news 
reached us recently that the Monastciy had been 
burnt down owing to the carclcshness of a temponr> 
servant Fortunately it contained no original ihoto^ 
graphs or records and most of the books had been 
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taken down to Pasadenu, but manv were burnt The ^ able piece of work on the I5)ectra of fourth-type stars 
building* and contents were insured but re building ’ also the foundation an4 eqpipoient, not only of the 
cannot be commenced until after the dose of the | pi i vale observatory at Kenwood (Cbrngo) but of 
laitiy season In the spnng so that the observers will the great Yerkes Observatory with Its giant tele- 
be put to some inconvenience during the next few j scope and other magnificent resouroes for die study of 
months though there are now so many residences on j astroi^&ics^ also the establishment of the Astro- 
the mountain that they can find temporary quarters > physum /aumol as an indispensable aid to workers 
In P^dena 6000 feet below are the instrument Such a record might well have contented an ambitious 
shop office physical laboratory &c Here also dwell 1 man at the end of a long life, but U is not too much 
the wives and families of the observers There is of j to say that Hale has In tfie intervening six yeara 
course communication constantly by telephone and cdipbra these aduevementSf tpge^er ana separately 
frequentW by personal visit between the two depart by new ones The wiio had been put in com 

ments of the observaton Much practice has made , munication bv his Journal have been drawn into 
the observers expert and rapid climbers closer companWship by the International Union for 

Sk>lar Research which he Inaugxi 
rated at St Louis in 1904, and 
which he has invited after meet 
ings at Oxford (1905) and Meudon 
(1907), to meet at Mount Wilson this 
>ear, as above stated His record 
of work now includes the photo- 
graphic mapping of the sun-spot 
spectrum (a long standing problem 
solved) and the discovery of mag- 
netic vortices m the sun— a tnSy 
sensational discovery and one 
which is certain to lead to others^ 
and his work in founding the 
Yerkes Observatory has oecn 
treated as preliminary to the real 
business of adapting the splendid 
Mount Wilson Observatory, point by 
point to the pressing needs of solar 
physics 

Wc should lose a valuable lesson 
if we did not note the steady pro- 
gression in enterprise which has 
built up the success Prof Hale 
has several times pubheW infisti^ 
upon the value of work with modest 
apparatus, su^ as be began with 
himself DurKg a visit to Eng- 
land in he gave an address to 
the RoywAstronoffllcal SodeQr on 
Some Opportunities for Astro- 
nomical Work with Inexpensive 
Apparatus ’ (Mon Not R A-S , 
brviil , p 64) which not only cm- 
phostsed the value of such work 
but CTve a number of concrete aug 
jcwstfons to intending workers 
The difiiculties of makuig a begin- 
ning are weH known, but those 
who earnestly consult this lecture 
will find most of them removed It 
is, of course, assumed that there is 
a desire to work, Hale addressed 
himself to “the amateur,” defining 
him as the man v^o works in 
astronomy because he cannot he]b 

- ^ ^ It because he would rather fio mxch 

Our thoughts naturally turn from the contemplation work than anything else in the world, and who there- 
of so magnificent an installation to the man who fore cares little for hampering traditions or for dflfi- 
designed it and has brought it to such perfection ' cuities of any kind * These noble words are not only 
of efficiency in the short space of six years It is a stimulus, they also clearly reflect the character of the 
of course, not the first achievement of Prof Hale > man who uttered them and go far towards expUdn* 
Just SIX years ago it fell to the lot of the 7>rescnt ing hre success For the rest, we may accept his 
writer to review his work on the occasion of tbe own estimate of the importance of beginning with 
awardjto him of the gold medal of the Rp)Til Astro- small means and cd the v^ue (several ti^et etnpl^ 
nomica Society That work already comprised the sisod in tetters to the present writw) of the ettoourage- 
successTul inceprion of the spectrohehograph and its ment of his father His father bought him a 
use in depicting the floccuH at virtous levels | telescope (an excellent 4-Inch Clark) but not until he 
in the solar atmosphere (the connotations of the terms had first made one himself, his father also bought 
in in varied commas having been su^.gcsted by the , him the spectroscope with which he first photograph^ 
medaUist only a few weeks before), also a consider ' a spectrum, to ws huge i^ght, but tHs was not 
NO 2108, V or 83] 
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until he had firbt worked with home-made app iratus 
his father built the Kenwood Observatory but not 
until his son had matured his plans by work it Har 
vard and elsewhere His policy always was 
writes the son in one of his letters, to induce me 
to construct my first apparatus, and then to give me 
a good instrument if my early experiments were 
successful ' On the death of this wise and kind 
f ither his children established In pious and alTcc 
tionate memory of him the* William £ Hale Fund 
for the encouragement of research which has already 
aided, in an unobtrusive but none the less efficient 
manner several scientific projects of dilTcrent kinds 
His lessons are so deeply impressed on the mind of 
his son that in the address above referred to he 
said with all seriousness that it is a fair question 
whether large observatories with powerful instru 
mental equipment should be established if they tend 
to keep back the man who is pursuing Uie subject 
with less expensive appliances and is introducing 
through his careful ^consideration of the possibilities 
of research, the new methods winch in the process of 
time will take the place of the old ones 
A few facts and dales may be given here George 
Ellery Hale was born in Chicago on June 2p iSOS 
(a few months before the classical observations of 
rominences without an eclipse on which he was to 
uild his main work) the son of William h and 
Marv S Hale, he married m 1800 Miss Evelina S 
Conklin of Brooklyn N Y and has a daughter and 
a son He enter^ the Massachusetts Institute of 
Technology (Boston) in 1886 taking the course in 
pure science and graduating S B in 1S90 He spent 
some time at the University of Berlin in i893''4 
While in Boston he was enabled by the kindness of 
Prof E C Pickering to spend his spare time at the 
Harvard Observatory doing any work assigned to 
him The principle of the spectrohehograph occurred 
to him in the summer of 1890 but experiments were 
not then successful He first photographed the 
prominences in the spring of 1891 within a week or 
two of similar successes by C A Young and Des- 
lundrcs , but this achievement must be carefully 
distinguished 1 from the construction of the first sue 
cessfuT spectroheliogrnph, in which Hale had a clear 
lead of all other workers It was completed in 
January 1892, and from that time regularly recorded 
at the Kenwood Observatory prominences and 
faculffi Before the end of 1893 the project for the 
great Yerkes Observatory was already on foot and 
was completed in the autumn of 1897 Wc may note 
in passing two incidents of that early history, first 
that the project originated in a chance conversation 
with Alvan G Clark at the Rochester meeting of 
the American Association for the Advancement of 
Science Hale then learnt of the existence of two 
discs of glass available for a large telescope ind 
immediately began the search for a Maecenas Such 
incidental results of scientific gathenngs are some- 
times forgotten in estimating tneir valuer Secondly 
after several applications had failed, when ultimately 
the matter was laid before the late Mr C T Ycrkc«. 
he replied at once inviting President Harper and 
Mr Hale to call upon him and telegraphed for Mr 
Clark as a result of the interview His rapidity in 
decision seems to have been noteworthy even in 
Chicago 

It would unduly extend lh*8 brief notice to follow 
the history of the Yerkes Observatory during the 
years from Its completion in 1897 until Hale handed 
over the directorship in 1904 to Prof E B Frost 

1 It doM not mm to ihe prsMnt writer that iho Ut Mim A. M Clarfce 
hu ‘b«p sufl^tantly cartful t j diJ»tIngui*h lh«o two diiunrt itq» in her 
oihatwlM admUftba wntlusK (« Problwm In Aorophyatc*, pp. 18 
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in order to devote himself to the Mount Wilson 
Observalor) One is sometimes tempted to peer into 
the future from Kenwood to \crkcs from Yerkes 

to Mount Wilson from Mount Wilson to ? Does 

a fourlli term of t)ir series ever occur to Prof Hale 
in his dreams^ Series are treacherous to deal with, 
It IS most unple IS int once rcniurktd an eminent 
ni ithcmalK I in who has devoted part of his life to 
them to dre im tint \ou ire vxpinded in an infinite 
series and that it will not converge There is a 
notable divergence in the senes of observatories witli 
which Prof Hale might identify himself but then 
It may not be inhnile Indeed we 1 xpect to find 
—recurring to the attitude of inticipation wiili which 
this notice began — we confidently expect to hnd in 
August next excellent reasons why the senes should 
stop short at its third Unn It is difficult to imagine 
how conditions for work could be bettered Mount 
Wilson has great instruments and a fine climate 
it has the financial backing of the wealthy Carnega 
Institution , It IS within easy reach of Pasadena and 
in telegraphic communication with the whole world 
and last but by no means least it has airtndy an 
able staff of workers including men like Adams 
Ellerman and Ritchey whose names are famous 
wherever there is an astronomer Those who have 
visited the mountain are enthusiastic in praise of the 
conditions for work A notable visit was paid bv 
Prof Burnnrd who found the times of exposure 
required for his photographs considerably less than 
at the Yerkes Observatory 
The main purpose of the Mount Wilson Observa 
tory 18 solir research but 1 wide inlerprctalion must 
be given to the term Prof Hale has often emphasised 
the representative character of the sun — it is the one 
star near enough to be examined in detail but it is 
nevertheless a star and to understand it we must 
study It ilongside other stars we cannot do justice 
to the sun by working at the sun alone Hence he 
has insisted on an adequate equipment for stellar 
work at Mount Wilson Th« method of attacking 
scientific problems along more than one line is a 
characteristic feature of Hales work generally and 
has been an important factor in his success To give 
a recent and striking instance Along one line he 
was developing the spectrohcliograph to the point 
where gooa photographs could be obtained in red 
light (H«) and this led to the discovery of the solar 
vortices along another line which might have 
seemed irrelevant to the former he was working at 
the photography of sun spot spectra and it last 
bucce^ed in getting good images of double and 
triple lines T^orthwith the two researches met and 
flowed in the same stream , to test tiic magnetic 
hypothesis of the vortices he could examine the spot 
spectra polariscopically H id either of these two 
Imes of work been neglected the other would have 
remained unfiantful No doubt there was an clement 
of luck in the simultaneity with wlncli the two became 
available, but luck proverbially attends on energy 
and enterprise H H Turner 


7 HE BRITISH SCIENCE GHII D 

T he fourth lanual meeting of the British SiiencL 
Ouild was held at the Mansion House on 
March 18 when the fourtli annual report ufion the 
work of the past year was presented The I ord 
Mayor occupied the chair and an addrvss was dc 
hvered by Mr Haldane president of the Guild Sir 
John Gockburn, K C M G gave a summary of 
report the adoption of which was moved by I-ord 
Strathcona and seconded by Sir Mfred Ktogh 
K C B Sir George Darwin, K C B , and Sir Ernest 
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Shackieton aUo spoke We propose to print the main 
parts of these speeches Inter and here limit our 
selves to the mention of a few points of wide interest 
included in the report 

Ihe following gentlemen were elected as new vice 
presidents — Sir William White, K C B F R S Sir 
Clifford Allbutt, K C B h R S Sir Greorge Darwin, 
K C B , h R S Surgeon-General Sir A Keogh 
K C B Right Hon Sir George Reid K C M G 

The following new members of the executive com 
mittee were also elected — Sir David Gill, K C B 
F R S Sir William White K C B , F R S the Rt 
Hon the harl of Chichester, Sir A Keogh K C B 
Mr A Mosely, C M G Sir Boverton Redwood 
Colonel Sir John Young C V O 

Ihe executue committee proposes to offer two 
pnzes for in essay on llic best w'i\ of carrying on 
the struggle for existence and securing the survival 
of the htUst in national affairs The essay should 
state the main points to which attention must be 
directed, the following in which the practice of 
modern nations differs may be touched upon — 

(1) Ihe training of the citizen to secure nntionil 
cfliciency in peace and national defence in war 

(2) State organisations for securing the same 
objects 

(3) The State endowment of Ihe higher teaching 
and research in universities and elsewhere 

(4) Whether a system of party government alone is 
sufficient to secure all the best interests of the State 
in thosf directions in which brain power and special 
knowledge are needed, or whether a body free from 
the influence of party jioUtics and on which the most 
important national activities are represented by the 
most distinguished persons is desirable 

(5) Whether it is of advantage that the nation’s 
greatest men in science learning and industiw on 
whom m peace the prestige and progress of the 
nation chiefly depend should be in touch with the 
head of the State 

(6) How discoveries and applications of science can 
be best and soonest utilised for St tie jiurposes both in 
peace and war 

Formation of Colonial Branches 

In the last annual report reference was made to the 
proposed formation of branches of the Guild in Australia 
and Canada During the >ear further progress has been 
made and inaugural meetings have been held in Winnipeg 
(Canada) and Sydney (New South Wales) A branch is 
also being fornu^ in South Australia 

In Canada an organising committee has been formed 
consisting of the leading educational scientific and busi 
ness men B> forming such a committee it was considered 
that not the kabt of the adiantages would be the keeping 
in touch with the scientific methods throughout the Empire 
and It was hoped that t^e Canadian committee mi^t thus 
be the means of obtaining accurately for the BntiA Guild 
information on Canadian matters 

Ihe inaugural meeting of the New ^outh Wales branch 
was held on October 13 1900 at the Royal Society s 

House Sydney the Governor of New South Wales Lord 
Chelmsfoi^ occupying the chair In the course of an 
iddress Lord Chelmsford said that what is wanted to-day 
and what he thought the Guild Intends to tir to do is 
to get a scientific spirit to permeate the public at large 
Science is an end in Itself but the general public should 
be convinced that in giving money for scientihe purposes 
they are giving it for a good cause and also that scientific 
knowledge is worth something in pounds shillings and 
pence He hoped in that way to get the public alive to 
the importance of scientific knowlNge In everyday life 
Departments of public instruchon may bring forward | 
schemes of coordination and the like hut until the parents I 
have been convinced that education is of value to them all I 
tb^^achemes m the world are not going to make them | 
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alive to (education In Germany and in Ameraa parents 
in the homes are alive to the importance of education and 
they are determined to undergo anv personal sacri flees if 
they tan only give their sons and daughters the best 
possible education 

In the case of agriculture, we have to coniince the farm 
ing community as a whole that there is something 111 
sclentiflc knowledge that is going to be of \alue to them 
This is very hard to do It is to be hoped that by ts 
methods the ( uild will be able to press home not onl\ 
upon men in nuthorit> — ^he bclitved men in authority are 
fully alive to the value of scientific knowledge — hut aUo 
upon the men in the street that scientific knowledge is 
not a mere abstraction and that if devoted to commerce 
trade and everyday life it will sweeten and enrich ihc 
Iivf s of alt and help the well being of the community at 
large 

Speaking of the objects of the Guild Dr h A Htnnrt 
said that Germany spends more money on the Unncrsiiy 
of Berlin alone than does Fngland upon the whole of her 
universities put together It is not the German Dread 
noughts we have to be afraid of the German school 
master observed Sir James Graham He is the man 
who is doing the damage * 

In South Australia the Governor Sir Day Hort 
Bosanquet is acting as patron of the branch In a 
circular issued by the secretary the ideals of the Guild 
are stated as — 

* lo give one kind of education onli to the people of 
thp Fmpirc — ihe best (both practical and theoretical) — and 
to secure its economic application to the wants of mankind 

To help us to keep our Fnipire the greatest factor in 
the world nnd retain our immense commerce To do this 
wo must teach the people the necessilj of apphing the 
methods of science to ill branchi s of human effort It 
must be observed that practical and scientific knowlcd^ 
combined and its nppliintion to useful purposes is the 
secret of all human mental influence and power It reduces 
labour increases pleasure and gives health and control 
ment 

Scientific straight thinking is just as good for us ns a 
navv IS for Germany Brains Uc at ihg root of all 
things 

The Ifdnf of National Organisation 

The president of the G uild in his address last Year re 
markrxi — The exertions of our people as a united people 
ore nevessarv if we are to hold our own In the stress of 
the competition of nations Jhese remarks haie led the 
executive committee to consider how best the suggested 
changes can be brought about The committee points out 
that m tile case of the arny^d forces of the countrx follow 
mg the example of Gcrman\ a general staff for armv 
purposes is nlreodi in being and the Government has 
announced that a similar organisation is being establlshorl 
for naval purposes The view that the peace purposes of 
the nation could be wlII served bv an organisation dealing 
similarlv with j>cice requirements and Indeed that they 
cannot he best served without It is rapidly gaming ground 
all the more because it is becoming fully recognl^ that 
party politics deal more with the temporary success of a 
party than with the permanent welfare of the State A 
body composed of men selected from among the most 
eminent reprwntatives of science education Industry 
commerce and finance associated with the technical heads 
of the Government institutions dealing speaally writh such 
matters would provide such a general staff fully com 
petent to deal with questions in which united action wrould 
be conducive to the nation s welfare and progress 

In university organisation there hu been steady growth 
of opinion in two directions First the necessity for the 
fullest consideration of research in connection with nl! the 
higher teaching and secondly, the national loss which 
results from the exclusion of the universities from the 
Government view of education as represented by its 
Board 

In giving a statement of some scientific researches which 
have recently been aided by the State the executive com 
inlttec remarks that the present Government has shown 
itself more anxious to promote scientific Inquiry than any 
of predecessors 
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Ufork of CommitUes 

New committees have been formed for dtalin^ with the 
conservation of natural sources of energy and to consider 
the question of technical education and its position in 
regard to universities In addition to these there are 
coinmittecf dialing with education inexpinsivc instnimmts 
in science teaching agriculture s>nchronisation of clocks 
naming and numbering of streets (cxecuti\e cummittce) 
and tho coordination of charitable effort 

Ihc medical committee has been incrcaiied in numbers 
in order to take up spc'Ciall> the consideration of medical 
research In its report this committee emphihises the viry 
great importance of post graduate medical study and 
points out the very wide field and tlie great materials fur 
such work which exist in London ind th it owing to the 
absence of organised effort relutivelv little use is being 
made of this immense held It is further considered that 
the ideal to be worked for is the establishment of i 
central medical school in connection with the London 
University nhich should bp di voted to post graduate 
teaching and research Suth centnl school might bi 
associated with ill I-t>ndon hospitals in cunncition with 
the London University for the purpose of post-graduile 
medical study and should luu adiliatcd to it other medical 
institutions and hospitals for tlie tn itment of special types 
of disease (such as hospitals for < pit •psy and diseases of 
the nervous systems the Rov tl Ophthalmic Hospital at 
Moorhelds Brompton Hospit*!! for (. onsumptives &.c ) 
Professors appointpd bv tho Central London Universitv 
School woula be deputed to work at any of the appointed 
institutions where special facilities might exest for reseanh 
and post graduate teaching in the subject dealt with by 
each professor The committee is strongly of the opinion 
that much greater facilities should be given for medical 
research than e\n»t at tlie present tim#* ind that large 
funds should be furnished from public and private souri 
for such purposes One of the objects on which expcndi 
hire IS urgently required la in the endowment by the 
Central linden I mvirslty School of arrangements for 
pathological research at the medical schools 

The committee on the conservation of natural sources of 
energy of which Sir Utiham Ramsay is chairm in has 
decidM to draw up reports on fi) coal particuHrly in 
connection with its emplovmont for smelting and oilur 
industrial purposes (a) internal-combustion engines and 
oil engines (i) atomic and interatomic energy (4) the 
availabilltv and quantity of natural oil and niturtl 
(5) the heat of the earth (6) availability of water powi r 
(7) forestry (8) carburisation of coal at high and low 
temperatures (9) solar power 


IHF PROPO^FD SCOTTISH NATIONAL 
ANlAhCIlC F\PhDITION OF 1911 

A LARGF nnd enthusiastic meeting organised b> 
the Royal Si-ollish Geographical Society was 
held in the S}nod Hall rdinbur^h on ITiursday 
evening March 17 to hear the plans of Dr Bruce for 
his second Antarctic expedition Prof J Geiku 
b R S president of the society w as in the ch nr 
and was supported by a number of representatives of 
Scottish scientific Ixxiies and others The keynote of 
the meeting was that the aim of tlie expedition was 
to be throughout scientific This was emphasised first 
of ail by the chairman who on that ground disclaimed 
the idea against which a needless protest had been 
put forth by the president of the Geographical Society 
of Berlin, that Antarctic exploration should be in 
any way reserved for any particular nation and, in 
view of the immense field for scientific investigation in 
Antarctica, welcomed the ffiendly rivalry of all nations 
in carrying out that work 
Dr Bruce then addressed the meeting and before 
giving an account of his present plans gave a brief 
sketch of the history of Antarctic exploration laying 
special stress on the part that Scotsmen had borne in 
tnat work since Weddell set sail from Leith in 
1823 It IS hoped that the expedition now planned 
will leave Sootuind about May i 1911, and reach 


Buenos \ins iboui Juik 20 of that jear About ten 
di\s> litir It will sill for (ape Jown pursuinL a 
Ik toursi tor thi most pirr between the parallels 
of 40® and ^0“ S but iiuludiok t vi^^it to the Sand 
wiLh )^ro\ip in dK)ut ^7° S as well as to Crouch 
Islind The purjxise of this navi^ ition will be to 
supphnunt tin h trical survtv of the South 

\tlantic Occ in bokun by thi Scotia in 1902-4 and it 
IS not exjKiud th it C ipL Town will be re'tched 
before btpbmkr i \fior rcfiitink md coding the 
ship will s^iil once niun for the Sindwuh k*"**up ind 
thence to ( o its I and and seek for i place on or 
near thst coast wiicre it in ly be possible to lind and 
trect a hous* nlthoiikh from the experience of the 
previous fxpedition it is thought possible that it may 
lie necessary to so far oast ns C ape Ann in 1 nderby 
land for that purpose \t some jioint in (.oils 
1 ind however it is inUndtd that a slcdke partv of 
thret under tiu leadership of Dr Bruce shall hnd 
with the view of trossin^^ to the Ross Sea by wav of 
the South Pole llie ship after lindink a pnrt\ of 
Itn or twelve jitrsons at whatever point they find 
suitable for the erection of a house will proceed hv 
i route in as hikh a latitude as possible to winter it 
Meibom ne taking soundinks and carrying on dei p 
M i research ill the wav 

In tht following spring the ship will leave Mtl 
bourne and push southward to McMurdo Stmt 
Victoria I and in ordtr to send a sledge party to meet 
ind furnish with fresh supplies the previoiislv Hndi d 
sledge party under Dr Bruce It is exiiected that the 
two parties wiU meet ne ir the Beardmorc Clauer 
and if ter meeting the eombmed p irty will proceed 
to the ship and siil for New 7e ihnd burther oceano- 
graphical work will afterwards be cnrruxl on between 
Mew Zealand and the btlkhnd Islands m as high a 
latitude as the winter season will ficrmit and in the 
following spring the ship will sail southwards lo 
n hevi the w inteniig party w hich that tune w ill 
have bten engaged fur two yeirs in surveying Bit 
cxinst line of Antirctlca east ind west of the station 
md in taking meteorological ni ignctic ind other 
observations The total cost of the expedition is r ii 
mated at about 50 oool Dr Bruce, it m ly be men 
tinned is in cordial correspondence not merely with 
i aptam Scott, but also with the promoters of the 
German cxjiedilion and there is go<^ reason lo hoiM 
that if funds are r used both for his ind the German 
expedition then will be no us< less overl ippmg of 
work As regards the McMurdo Stmt which Captain 
Scott has chosen for his sjiccial sphere of work, Dr 
Bruce expressly announci s that the Scottish cxpedi 
tion will make no speii il inv< siigilions m that region 

The meeting was then addresad by Dr John Horne 
F R S director of the Geolofiicxl Survry of Siotland who 
as representing the Ro)al Society of Fdinburgh hrst re 
ferred to the high valu of the publications already issued 
giving the scientific results of Dr Bruce s pr vious 
Antarctic exindition including upwards of twenty papers 
published by the society he represented and expressed the 
hope that the Government would see its way to furnish the 
necessary funds for the publication of the remaining rejiults 
which were eagerly kxikpd for b> nil 1 merest wl in ^ntiri-tiL 
exploration in every part of th world He stated that he 
was commissioned by the rountil of the societv to givt to 
Dr Bruces new si hr me rh moisi cordial recommind ition 
to the Scottish public for hnancial awtistance 

Prof J Graham Kerr F R S professor of zoulogv in 
the University of Glasgow then spoke as representative of 
the Royal Philosophital Society of Clas^w exprtssing 
that society s cordial sympathy with Dr Bruce s project 
and especially because they felt that they had in him i 
splendid example of the type of explorer who wh e r ady 
to take any adventures that came his wa> recognised that 
hiH real object wis to do honest scientific work ITie Earl 
of Cassilis representing the St Andrew *?ociety dwelt 
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more particularly on the contrafet presented by the large 
^ants that had been made by Government to other 
Antarctic expeditions and the entire lock of recognition so 
far of the work of proved value that had been done by 
Dr Bruce 

Prof J Cossar Ewart F R S professor of zoology m 
the University of Edinburgh, then commented on the zoo- 
logical value of Dr Bruce s expeditions which had been 
the means of adding dozens of new species to scientific 
knowledge and on that account gave nis cordial support 
to the carrying out of this second Scottish Antarctic Fx 
pedition In an eloquent speech Prof D Arcy W Thomp- 
son C B of the Scottisn Fishery Board professor of 
zoology in University College Dundee expressed warm 
appreciation of the work that Dr Bruce had already done 
in his previous expeditions Mr Chisholm lecturer on 
geography Edinburgh University recommended Dr Bruce s 
plans to the support of the meeting among other grounds 
on account of the fnct that Dr Bruce had shown his 
qualifications as a leader by the attachment and devotion 
which he inspired in his followers and this point was 
Immediately enforced by Dr R N Rudmosc Brown 
lecturer on geo^aphy in the University of Sheffield who 
had accompaniM him In expedition after expedition 

At the close of the meeting on the motion of Mr 
W O Bum Murdoch, a resolution asking the meet 
in^ as a representative Scottish gathering to express 
their hearty desire to hive Dr Bruce *s plans carried 
out was unanimously approved It should be added 
that while the opinion that it was the duty of the 
Government to contribute to the publication of the 
results of the Scotia expedition was very freely ex 
pressed at the meeting the appeal for funds to edrry 
out the present projected ex[^ition is not made in 
the first instance at least, to the Government but to 

the enthusiasm and patriotism of Soots at home and 
abroad 


sympathy and obtaining the and of the chemical 
manufacturers of Lancashire and Cheshire As a 
public analyst of experience and repute he did much 
for the improvement of our methods of suppressing 
the falsification and adulteration of foods and drug<« 

in 1874 he published a report on the chemistry of 
tea cultivation in India and made important recom 
mendations which proved of great value to that in 
dustry 

He contributed a very considerable number pf 
papers to the scientific journals and was awarded two 
gold medals by the rranco-Bntish Exhibition In 
this connection his excellent work on the latent 
heats of evaporation of liquids deserves special men 
tion Quite recently he cxHitrlbuted a paper to the 
Chemical Society dealing with double and triple fern* 
cyanides 

In 1908 he was elected a vice-president of the 
C hcmical Society A man of ^^nial kindly, and 
unselfish nature his heart wgfaiMrely in the work 
to which his life was devoted ^He lived to see hxs 
labours crowned with a well-deserved success Tlie 
University of Liverpool owes him a debt of gratitude 
which few can appraise, and it stands to-day a 
memorial of his wi^om and foresight, his marvellous 
power of orj^anuiation and his profound belief in the 
value of the investigation and dissemination of know 
ledge and truth 1 G D 


NOTFS 

Sir WitUAM Ramaat K C B has been nominated 
* Membrr d Hontirur — honorary member — of tlw 
Chemical Society of France 


PROF J CAMPBELL BRO^N 
recorded with regret last week Prof James 
Campbell Brown professo#of general chemistry 
at the University of Liverpool died very suddenly 
from heart failure on Monday, March 14 Prof 
Campbell Brown, who was the son of the late Mr 
George Brown, a chemical manufacturer with i busi 
ness in I-.ondon was born in Aberdeenshire In 1843 
He studied at the University of Aberdeen, and after 
wards at the Royal College of Chemistry and the 
Royal School of Mines I^ndon He was a D Sc of 
London University and LL D {honorts causa) of the 
University of Aberdeen His connection with Livcr- 
f>ool began m 1867 when he was appomted lecturer in 
chemist^ and toxicology at the Royal Infirmary 
School of Medicine He became public analyst for 
Liverpool in 1872 for Cheshire and the Isle of Man 
in 1873 and for Lancashire in 1875 Jo ^^ 77 » being 
then chairman of the Royal Infirmary School of Medi 
ome he took a prominent part xn the movement for 
the foundation of a university college m Liverpool, 
and from 1878 to 1884 was one of me secretaries of 
the special committee which afterwards became the 
oouncil of the new college Prof Campbell Brown 
may therefore nghtiy be said to have been one of the 
prominent founders of the present University of 
Livemoof In 1881 he was a^inted to the chair of 
dicmistry endowed by Mr Cfrant, of Rock Ferry 
^hen death overtook him he was still the active occu 
pant of this chair 

For more than forty years Prof Campbell Brown 
exerdsed an important and beneficial mfluence on 
higher education, and especially higher scientific 
educauon in this country In Liverpool in 

a :ular he developed a fiourishang department of 
istry, and was very successful m enlisting the 
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Sir Thomas Barlow F R S has been elected president 
of the Royal College of Physicians London in succetftion 
to Sir Richard D Powell 

Thb Aldred lecture of the Royal Society of Arts will be 
delivered by Prof II H Turner F R S on Wednesday, 
May 4 The title of the lecture is Halley and his 
Comet * 

The death is announced in his seventy-second year of 
Dr Otto Hermes founder of the Berlin Aquarium Dr 
Hermes was appointed director of the aquarium In 1871 
and was known by his writings on zoological subjects 

Amoko the latest developments of Germany s airship 
movement we notice the fund raised by Prince Henry of 
Prussia for the building of a dock at Hamburg capable of 
housing at least two ^ppclins Of the 50 000/ required 
20 oooi was raised almost immediately 

A YOUKO horn of Cervus megaceros has been dug up 
recently from a depth of a or 3 feet below the surface of 
Martin Mere near Southport in Lancashire It Is the 
property of the Rev Mr Bulpit of that town by whom 
the specimen has been submitted for determination to the 
dncctor of the Liverpool Museums 

The following awards of the Royal medals and other 
honours have been made by the council of the Royal Geo- 
graphical Society —Royal gold medals founder s medal 
Colonel H II Godwin C M G F R S patron*s 

medal Dr W S Bruce Murchison grant Dr Carl 
Skottsberg GIU memonal Mr D Camithen for hla 
Journey in north central Arabia Cuthbert Peek grant 
Lieut C E Fishboume, R E , Back bequest Mr H 
Vlscher A special medal has been awarded to Rear- 
Admiral Peary for his attainment of the North Pole 
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By the death of Prof J Edmund W right of Bryn Mawr 
College a young mathematician of great promise has been 
lost Prof Wright graduated at Trmity College Cam 
bridge being senior wrangler in 1900 subsequently taking 
a first in part two and obtaining a Smith s prize lie 
was in 1903 appointed issociate professor in Bryn Mawr 
f^llegei in succession to Prof Harkness I-fe was the 
author of a ‘Cambridge Tract on Invariants of Quad 
ratio Differential Forms and lie also xvrote on theory of ' 
groups differential geometry of space, and \bclian func 
tlons 

Sir Freokrick Mapptn Bart i\hosc death at the age 
of elghty-nine years took place on Mirch 19 w is an active 
friend of higher education in ShefTicld He took a very 
prominent part in founding the Sheffield Technical School 
which later formed an important p'lrt of the University 
College and is now merged in the Lniversitv of Sheffield 
Ho contributed generously towirds the support of these 
Institutions and at the time of the foundation of the 
University gave 15 oooi to its fund 1 -fe wis one of the 
first two Pro^hanccltors of the University and was also 
chairman of its depirtmcnt of applied science 

An International Ilj^iene Exhibition is to be held in 
Dresden next year At a meeting of members of the 
British executive committee of the exliibition held on 
March 16 at the Hotel Cecil Prof Pannwitz the deputed 
representative of the scientific department delivered an 
address He explained the aims and objects of the 
exhibition the support whuh is being extended by the 
Oermnn Imperial and State Governments the efforts which 
many civilised countnes are making to secure an effective 
representation and he concluded by expressing his full 
confidence that the Bntish representation will be in every 
respect worthy of the country which is the acknowU'dged 
birthplace of sanilarv science Offices are to be opened 
in Victoria Street S W for the accommodation of the 
Bnush executive and for the genera! working of the 
undertaking in this country 

The sixty third annual meeting of the Pal conlographical 
Society was held at Burlington House on Friday March 18 
Dr Henry Woodward F R S president in the chair 
The report of the council referred to the progress of iht 
monographs on Pleistocene Mammoha CreUreous and 
Carboniferous fishes and Cretaceous Lamcihhranrhn and 
Ti corded the gift of a series of plates of Carboniferous 
fishes by the Camegie Trust for the universities of Scot 
land It lamented the death of two members of council 
during the p«ist year the Rev G h Whidborne and Mr 
C Fox Strangways Miss M S Johnston the Rev R 
Ashlngton Bullen Dr P L Kltchln and Mr A W Okc 
were elected new members of council Dr Henry Wood 
ward Dr G J Hmde and Dr A Smith Woodward 
were ro-elecicd president treasurer, and secretary rc 
spccfavely 

Frou the Deutsche Zettschnft fUr Luftschtffahrt we 
learn with deep regret of the death of the founder and 
editor of that journal I leut General H W L Moedcbeck 
The name of Moedeberk figures prominently in the annals 
of Gerrnan ajhx>nautics and even the published records 
if ilch reach this country afford evidence of the powerful 
influence of hit personality ii^ stimulating aeronautical 
enterprise He it described as a qian possessing ideas not 
only for die requirements of the day but for developments 
of the future Before airships were thought of he devised 
methods of preventing explosions in motors, and hit geo- 
graphical surveys were also Initiated in the face of con 
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siderublt opiiostium befurc tfie demand for them had arisen 
in connection with 'lernl navij^alion In 18S4 he was first 
appointed by the German ( o\emment to develop the 
balloon for mibtar} purposes He has pubfished a hand 
book and a pocka book of aeronautics of which the latter 
is now well known in this countr) 11 is works on Air 
ships their P'lst ind huturi, and on flMiig men have 
done much to popularise aeronautics but prrlnps the two 
things which stind out most prominently as his life work 
have been the Dtutsche 7 ntschrtft and the aeronautical 
map brought out m connect ion with the above mentioned 
survey Thf* pirt whicdi Mot.d beck pUyed in d v loping 
the Zeppelin movcmtnt cspi cially at a time when the 
Count had few supporters is also worthy of note 

Nearly thirty years ago the sanction of Parlnmcnt was 
given to a scheme to obtain an adequate water supply for 
Liverpool from the Welsh lulls This undertaking wis 
completed on March 16 when the Prince of Wales visited 
Lake Vyrnwy and turned on into ttie great artificial lake 
there the water collected from the Marchnant River The 
complete scheme for the water supply of T iverpool out 
lined by Messrs G F Deacon and T Hawkslty com 
prised the impounding of the rivers Vyrnwy Marchnant 
and Afon Cownwv The two latter arc higher than the 
former and the work in connection with them was carried 
out after the Vyrnwy scheme was finished In the cases 
of Afon Cownwy and Marchnant the rivers were dammed 
and tunnels cut through the intervening bills so that the 
impounded water could empty itself into tlie Vyrnwy 
Ihe Afon Cownwy tunnel wns 7 feet in diameter and 
6733 feet in length and th« Marchnant tunnel 7 feet in 
diameter and 7345 feet in length and it was at the Utter 
one that the Prince of Wales opened the valve which 
allowed the water to flow through the tunnel into the 
Vyrnwy lake thus completing the whole scheme The 
completed scheme os it now stands has 1 gathering ground 
of 33 743 acres and the capacity of Vyrnwy lake is i 3 131 
million gallons its greatest depth is 84 feet the nrei of 
its surface is iiai acres and its Itngth milis The 
surface level of the lake above the ^ea is 825 flq feet 
Ordmnee datum and the Itvil of the highest point in the 
watershed is 3050 feet Ordnance ditum fhe water 
engineer of Liverpool Mr Joseph Parry has been ntirely 
responsible for the work in connection with the Manhnant 
and Afon Cownwy rivers 

The last Bulletin tint for Marth 10 of the In titution 
of Mining and Metallurgy contains the annual report of 
the council which deals with the work of the year iqog 
The gold medal of the institution has been iwirded to 
Prof William Gowland IRS m recognition of his 
services in the advancement of iiu t illurgical science and 
education during a long md distinguished nrw The 
Consolidated Gold Fields of 'south Africa 1 td gold 
medal has been awsriJed to Mr V\ A Caldecott in recog 
mtion of his work in ihc in\e tigatlon of methods of 
reduction and treatment of gold ores and of his contribu 
tions to the literature of the subject The Consolidated 
Gold Fields of South Africa I td * premium of forty 
guineas has been aw irdcd conjointly to Messrs C O 
Bannihtcr and U N Stanlp\ for their work In the 
investigation of the therm »I properties of cupels and for 
their joint paper on Cupellation Experiments— the 
Thermal Pn»pertics of Cupels * Four postgraduate 
scholarships each of ^0/ in value have been awarded 
The total membership of the institution at the end of the 
jear under review w'ls iqos which icprcsonts an actual 
increase of 377 m two jears 
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Thrman geology has sustained a serious loss by the death 
of Dr Emil Philippi extraordinary professor of geology at 
Jena who is best known as the geologist with the German 
Antarctic Expedition under Prof von Dr>galski He had 
been from 1901 to 1906 except during his absence with 
that expedition a privat-docent in Berlin In 1906 he was 
Tilled to Jena to surceed Prof J Walther us assistant to 
Prof Lenck Dr Phihppi will be best rrmetnbered by hi» j 
contributions to thi geology of the Gaussberg beside which 
the Gausi wintered In the Antarctic they and his memoir 
on the islands visited on the voyage have been reviewed in 
Naturr. HIs other contributipnn are mainly on problems I 
connected with glacial geology Ho was especially 
interested In facetted stones which he discovered both In 
the drifts of north Germany and In Antarctic icebergs 
He soemed disposed to regard facetted stones in general ^ 
as due to Ice work He published In 1908 a short memoir ' 
on the Upper PaUeozoIc glaciation of southern Africa and 
Australia for which he accepted a Permian date He 
accompanied the Geological Congress In its excursion to 
Mexico in 1906 and subsequently wrote an account of the 
tectonic effects of the intrusion of the syenite porphyry of 
Cerro Muferos His premature death in Egypt hos cut 
short a career of great promise 

The Premier (Transvaal) Diamond Mining Company 
recently presented to the British Museum (Natural History) 
an interesting series of specimens from the Premier Mine 
near Pretoria The examples of diamondiferous rock 
which come from different depths ranging from 15 to 
160 feet below the surface » exhibit very clearly the change 
that takes place In the colour and texture as the depth 
Increases the specimen orange in colour and powdery 
In character which came from the shallowest depth is In 
marked contrast with that bluish and hard which was 
taken from the lowest depth The aeries of rough 
diamonds eighteen in number and nearly 9 grams or 
19 carats altogether In weight gives an Idea of the 
variation possible in the form transparency and colour 
of the stones found in the mine thus there are a clear 
white octahedron and a black opaque boort a tetrakis 
octahedron nearly spherical in shape and a flat triangular 
twm and yellow pink and brown stones Examination 
in polarised light shows that most of the diamonds are 
in a state of strain A specimen of blue ground ** out 
of which emerges a diamond is of especial Interest because 
it so rarely happens that the rock is spbt just where a 
diamond chances to be The series Includes also sped 
mens of the associated minerals pyrites calclte and 

Cape-ruby *' (pyropc-garnet) 

Great efforts are being made by the committee of which 
Lord Desborough It chairman and Mr C £ Fagan secre- 
tary to render the British big-game section at the forth 
coming Vienna Sports Exhibition a success His Majesty 
the King who has given directions that the skeleton of hts 
famous thoroughbred Persimmon should be sent It taking 
great personal interest In the matter and the trustees of 
the British Museum have placed the services of a portion 
of the staff of the Natural Histoi^ Branch at South 
Kensington at the disposal of the committee One of the 
special objects of this section is to exhibit a representative 
senes of trophies of the big-game animals found In the 
British Empire (Indudve of protected States) The number 
of such species according to a provisional list drawn up 
for the committee by Mr Lydekker is about 165 but 
many of these are represented by two or more local races 
A number of sportsmen and other owners of trophies of 
this nature have been asked to lend specimens especially 
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those approaching or representing the record and the 
replies have been on the whole of an eniouraging nature 
the names of those who have proiniftrd to lend specimens 
including the King the Prince of Wales the Duke of 
Westminster I^rd Lansdowne Mr Chas 1 ucas and a 
number of well known big-game sportsmen It is also 
intended to exhibit specimens of the game mammals 
birds and Ashes of the British Isles A photograph of the 
picturesque building intended for the reception of the 
British trophies ap]>ears in the Field of March 10 accom 
pan> ing a letter from Lord Dexborough The main 
difficulty is the shortness of the time available the cxhibi 
tion opening in May 

When the ASnal League was founded an excellent 
opportunity was afforded to the Bntish public to retrieve 
the reputation implied in the words England 9 Neglect 
of Science but in an article in the Standard (March 14) 
Captain Cave Browne Cave draws a striking comparison 
between the support which this movement has obtained 
and the reception accorded to similar efforts abroad He 
savs — In Germany up to last year the public had sub- 
scribed 310 oool towards the building of an atrial fleet 
The Government has made grants amounting to 3^0 oool 
The Atrial I eague founded In 1908 has attained a vast 
membership a jiractlcal school of aeronautics has been 
founded at Fnednehshafen and a chair of aeronautus at 
Gottingen University the wharves docks aluminium 
foundry hydrogen factory and large construction vards 
which hivo bt'cn built at rnedrithshafen are capable of 
turning out six complete Zeppebns annually while the 
output of Gross Parseval and other equally successful 
types of military dirigibles is practically imlimitcd In 
France Government lands have been placed at the disposal 
of pioneers of flight great public subscriptions have been 
raised Prominent men like Messrs Deutsch de la 
Meurthc Basil Zaharoff and Archdeacon have come for 
word from time to time with muniAcent gifts aggregating 
over 100 oooi for the foundation of a^rotechnical 
institutions for scientific research work and tuition in a^ro 
nautics for special prises and the encouragement of 
inventors A college of advanced at^ronautics has been 
Inaugurated at Paris for the theoretical and practical tram 
ing of aviators The Trench A6rial League with a 
membership well over 10 000 has courses of stud} and 
practical work at its Juvisv fl}ing ground In England 
the Atrial League has been formed but the appeal to the 
British people has produced little result ’ 

We regret to record the death on March 6 of Mr 
Charles Fox Strangways Born In 1844 at Rewe near 
Exeter where hit father a grandson of the first Farl of 
llchestrr was rector Mr Fox-Strangways was educated at 
Eton and afterwards at Gottingen where he studied 
mineralogy chemistry and ph^^^l^B In 1867 he was 
appointed an assistant geologist on the Geological Survey 
under Murchison and was engaged for some years in 
mapping parts of the Yorkshire coal-field the country 
around Harrogate and a large area extending across the 
Vale of York to the Jurassic and Cretaceous rocks of the 
east Yorkshire moorlands, and the coast near Scarborough 
He was author or part author of several memoirs notably 
one on the geology of Harrogate, of which a second 
edition was published In 1908 His chief publication was 
a general memoir on the Jurassic rocks of Yorkshire pub- 
lished in two volumes, 2892 In 1889 Mp Fox-Strangways 
was transferred to the Midland district residing for many 
years at Leicester while engaged in surveying the Leicester 
shire coal field and bordering areas He was author of 
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memoirs on thjt lotl field und on the totiniry iroand 
Derby Burton-on irpnt Atlierslonc Chnrnwood Forest 
and Leicester In 1901 he was promoted to lio dii»tri(t 
fjeologibt but retired from the public service in 1004 as 
n weakness of the heart which ultimately proved fatal 
rendered it necessar) to give up the arduous work of a 
field geologist Ills geological labours represented by 

officiQl maps sections und memoirs and by papers com 
inunicated to scientific soueties bear evidence of the most 
painstaking rare and aceurary While at T^icesler Mr 
I ox Strangw i\s did muih to promote lot il interest m 

geolog} especially by conducting field excursions win* h 
were hi(,hly appreciated 

AcroRDiNO to a telegram from Pans in the Tinier of 
March 13 an Intern itional Congress for the Study of 
Cancer will be held in that city under the patronage of 
the President of the Ripiibln 111 the first week of Ottobtr 
1 he assemblagt \\ ill not hf a congress in the true sense 

its official title IS Second International Conference for 

( aneer Ri w arch thf first mei ting of the kind having 
been held in Heidelberg in if>o6 as the outcome of which 
a sort of intcrnation d assoimtion his dtvclopeit From 
this association howrv r British investigators have 
hitherto held ahxjf notwithstanding efforts that have licen 
made from Beilm to induce the Imperial ( ancer Researth 
hund — which is the national and representative body in 
this country — to join Thist tfTorts have taken the form 
of questions addressed to the 1 rime Minister in the House 
of Commons and rven went so far us the prosf nt niton of 
a petition to the King during his visit to Berlin in 
hebruary iqog The ( erman organisers of the so-called 
international association have used their best efforts to 
have the first International Congress on Cancer held in 
London In 1910 but this proposal was discountenanced by 
the director of the Iinpirial Cancer Research Fund Dr 
f Bash ford and the executive committee on the 

ground that the time for such a congress had not yet 
arrived It was felt that such a congress held in London 
under the auspices of the Imperial Cancer Research bund 
hacked as it is by the support of various Covfrnmmt 
departments the l^yal Society 1h» Royal Colleges of 
Physicians and Surgeons and other public bodies would 
arouse too great expectations on the part of the public 
Ihe programme for the forthcoming meeting in Pans 
covers a wide range of subjects but in the absence of the 
names of thone contributing papers it is too early to decide 
whit importance will attach to the assembly ITie list of 
office bearers given in the Times exhibits the remarkable 
feature of not including a single name of an active worker 
in those fields of cancer research which are the direct 
contnbutors to the success attending the investigations of 
the past ten years However distinguished some of these 
names are m the realms of practical medicine and surgery 
they add little If any weight to the purely scientific side 
of sin assembly called together to study so recondite a 
problem as cancer 

Dr Luigi Pernikr under the title of ** Vestigia di unn 
Cltta Ellenica arcalca in Greta has issued through the 
Istituto Lombardo dl Scienza e Lettere an account of a 
summary examination of an early Greek city in Crete 
It 18 surrounded by walls of ryctopean masonrv now 
partially ruined Some inscribed stones and terra-cottas 
were discovered the most interesting find being a stele 
representing a standing figure facing to the right clad in 
a tightly folded robe and holding in the left hand some- 
thing resembling the Egyptian Ankh The figure possibly 
shows the Influence of Minoan traditions and the site 
clearly deserves further detailed examination 
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Major 1 \mii I M s md ( ipuin Mi.K ndruk 1 M S 
d tail nrtain obs<r\atu)n oil rabies m the Scientific 
Memoirs of ihr C overnm nt of Indi i (No 3() The} find 
that when the natural virus 1 pa^tsed through dogs 1 

fixed virus 19 obtained just us with rabbits and that 
the structure known is Negri HocIks while easily 
d« inonstrablc in the natiir il virus cannot lx found in ihr 
fixed virus In ntvcral cases both in d t,'' and in rabbits 
a chronic form of rnbi* s was observed ih hief symptom 
of which wus progressive ema ntion It is comparatively 
tasy to infect j^uinea pigs and monkeys bv ruIhuI ineous 
inocul ition of the virus As in inonkf}s the incubation 
perio<l IS much prolonged win n Die inocul itiou is sub- 
cutaneous attempts Wire m idc to immunisi these animals 
with a single subcutaneous inmulaiion with a fixed virus 
but without suKiNs No baiUrioUtic properties tow irds 
the virus could be dttret d in th serum of patients who 
had undf r^one the anti rabic tr atment 

hisiiFRiFs ]ri-l\m> Sti Kvisi ii)(S i\ fnn'l 1 

devoted to an aicuinl bv Messrs I W I Holt and 

I W D}rne of tht rhimrroid fishes of tht AlliniK sUp 
off the west coast of Ireland Ihi ino I intere ting of 
these IS Riiinor/uiiiacra af/aM/tca a long beak il sp»uh 
known b\ a single udult male caplur d nt 1 il ptli of 
Intwetn byo and 77® fathoms and cfrtain < gjb» capsul 
attributed to th same species whuh \v is first n im d b\ 
Its descrlbers in iqoo /? atlautica belongs to a rui 
othtrwisc repriMiited by R panfica di tinj^ui hed bv the 
relative shortness of the ba e of the second dor il fin 
Ihe only Atlantic chim croid with which R i//a»/nrt 
could be ronfouiukd is //an 10/fa of the 

wisttrn \llantiL the largest of the four known p* rmien 
of the littir IS however not more than half th u of 
the tvpe of the former which m turn j:» d ud d)\ in ill^r 
thill Its I anfic rtprcscntativc Harriott i is also oihi r 
wisi distinguished 

In the thirteenth quarterlv report on the cw ntific work 
of the Lancashire and Western Sea fisheries Mr J John 
stone refers to experiments earned out at Conwav in re 
gard to the ehansing of muss Is from sewage pollution 
By transplanting the mussels to pure water ibout yo per 
cent of the sewage bacteria was eliminated from which 
It appears tint it will be possibli to render the polluted 
molluscs of the Con wav estuarv fit for hum m ton uinption 
at a comparativciv small cost In the fourteenth report 
Mr Johnstone dwells on thi measurements of plai t, which 
have been made during the la t twro years thi l relating 
to something like 100 000 individual fish These lead t v 
tije provisional conclusion that in spite of the enormous 
num^rs of under sized fish taken by this method the 
6-inch trawl mesh is not harmful to the plaice fishery 

The plaice are small and btlow the normal in condi 
tion because they are so abundant If thev cull V 

thinned out by transplantation it mij^ht k of 1 1\ mt ig 
to the fisheries in general to enforce the 7 inch m li but 
so long as they cannot be transplanted I ilc not thinl ih it 
the use of thi larger mesh would leid to inv impiov 
ment and it would c rtamly dimmish iht lakinj^ ih 
inshore fishermen 

Variocs attempts have been made from time to time to 
interpret the phenomena of sex-determinnlion in u ordmii 
with Mendelian principles Ihc problem is again iit ivk 1 
by Mr Geoffrey Smith in ihc first of his Studus m tli 
Experimental Analysis of S x published in the Quart rlv 
Journal of Microscopical S irnre for February Some t ars 
ago this investigator was led to formulate a Mendeli m 
interpretation of sex inheritance as u result of his rnr h. 
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able observations on the parasitic castration of the crab 
Inachus by the dogenerite barnaclo SnccuUna Mlale crabs 
when infected by the parasite develop tho secondary sexual 
-characters of the female and in certain circumstances ova 
may actually appear in the gonad Female crabs in like 
case however do not develop male characteristics Hence 
it was concluded that the male crab Is a potential 
hermaplirodite In other words a heterozygote in which 
under normal conditions maleness is dominant The 
female crabs on the other hand were regarded as pure 
recessives in respect of their femaleness On these facts 
amongst others the author ba&cs his half hybrid ’ theory 
of sex Inheritance in accordance with which one sex is 
a hetcrozygote showing dominance of malenets or female 
nes8» while the other is a pure recessive homozygote It 
appears that Prof Bateson and Mr Pun nett two years 
later arrived Independently at the same result in endeavour 
Ing to interpret Doncaster a remarkable breeding experi 
ments on the currant moth but In this case the female 
18 the hetcrozygote and the male the homozygote Mr 
Smith also deals with the correlation between primary and 
secondary sexual characters again largely as n result of 
his own observations on the parasitic castration of Inxchus 
He concludes that the development of the secondary sexuil 
characters is not primarily dependent on the gonad but 
that the development of both if dependent upon a common 
factor which Is supposed to be a hypothetical * sexual 
formative substance ' an internal secxetion occurring in 
two varieties male and female The theory however is 
somewhat complicated by the necessity of taking into con 
sidcration the well known effect produced by the gonad on 
the development of the second^ sexual characters as 
shown bv castration Mr Smith s views on the question 
approximate closely to those of Mr Walter Heape 

A ct Rious abnormality In a batch of crocus specimens 
is described in the Gardentn ChronicU (February 26) 
Some of the thin scale leaves that envelop the bud had 
developed into white fleshy leaves which grew nearly as 
high as a normal flower while the enclosed foliage leaves 
and flowers were stunted It is suggested that the sap 
had been diverted to the scale leaves as a result of forcing 
treatment 

Tiif treatment of felled trees with the view of reproduc 
tlon b> coppice shoots forms the subject of an article In 
the Indian Foresfer (December igoq) In Europe it w 
usual to cut the stumps flush with the ground When 
this method has been followed In India at any rate in 
the case of the well-known sdl tree Shorea rohusfa 
coppice shoots ore In many cases not formed at all It 
appears that owing to contraction the wood and bark 
separate and the ddrmant buds are not rejuvenated but 
if a few inches of the stump are left coppice shoots are 
abundantly produced 

With regard to the ^^imate reasons for the injurious 
effects produced m plantf ty frost an instructive article 
appears as an editorial In the Gardeners Chromcle 
(February 29) It boa been ebown that ice is first formed 
in the interspaces between the cells, with the result that 
water is withdrawn from the cell sap continued forma 
tlon of ice causes disruption of the tissues but ice- 
formation is not regarded os the chief cause of injury 
A new theory receiving the approval of competent author! 
ties has been advanced by the Swedish boUnlst Lidfors 
He examined a number of plants such as Cerastium and 
Viola which without any apparent means of protection 
survive the severe winters of Sweden and found that 
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during winter the starch in the leaves was replaced hy 
sugar He then falls back on experiments connected with 
the maintenance of proteins in the cell sap and protoplasm 

which It has been shown that If water be extracted from 
the cell the proteins pass out of solution causing destruc 
tion of the cell but if sugar b present the proteins will 
remain in solution until a much lower temperature is 
reached This theory also affords a logical explanation of 
the disastrous effects of spring frosts 

Tub officMl forecast for the wheat crop of South 
Australia is now published in the Journal of Agriculture 
for that colony and is put at ii| bushels per acre If 
this IS realised It will be the second highest yield during 
the last twenty years The average yield In 1893 was 
75 bushels per acre It fell steadily until 1896 when it 
was only 2 4 bushels but then it rose slowly to 1 2 3 bushels 
in 1905 and has remained round about this flgure since 
1 he 1908 crop of 1145 bushels was the highest on record 
The yield for the United Kingdom In 1908 was 3a 3 
bushels 

It occasionally happens that milk which has stood at 
low temperature for twelve to twenty four hours becomes 
so viscid that it can be drawn out into strings Tho 
trouble Is caused by a micro-organism but as it is not 
very common no large number of Investigations have yet 
beon made A case that arose in Rhode Island was fully 
investigated by Messrs Cole and Hadley the results being 
published ns Bulletin 136 of the Rhode Tsijnd Agricultural 
Experiment Station From the details given it appears 
that the organism resembles the BactUus laefit vtscosus 
described by Adameti and A R Ward and belongs to 
the same group 

Mr H T I ERRAR contributes further notes on the move 
ments of subsoil waters in Egypt to the December (2909) 
number of the Coiro Snentific Journal These deal 
specially with the variations of level observed m a number 
of experimental tube wells specially set up in the province 
of Gharbia in Lower Egypt which indicate that the con 
ditions in I^wur Egypt are olmost the reverse of those 
which obtain In Upper Egypt the minor factors in the 
latter becoming the controlling factors in the former A 
senes of diagrams shows the relation of the Nile flood to 
the movements of water table with the modifications pro- 
duced by such factors as tho nature of the soil seepage 
and irrigation 

Captain Tixikr of the Siam Indo-Chlna Boundary Com 
mission contributes to Gdographie (xx No 6 p 337) 
a valuable note on the orography of French Indo-China 
Ihe region may be described generally as a vast sandy 
plateau uplifted towards the east and enclosed by four folds 
In parallel pairs perpendicular to each other On the 
north the Tonkin and northern Annani fold runs north west 
and south-east with a parallel member much less 
important to the south in the Cardamom range At nght 
angles to these in a direction N 25® F ^re the Cape 
Varela Poulo Condore chain and the great fold which 
appears to have rested its whole weight on the sand 
plateau causing it to sink and In balancing to rise to the 
east, the movement being accompanied by fracture in two 
directions parallel to the enclosing chains The Gulf oi 
Siam with its almost uniform depth of 45 metres \% 
apparenrlr a plain similar to that of Grand Lac and the 
Semoun 

Wb have recently received an excerpt from the Bulletin 
of the Society of Historical and Natural Sciences of the 
Yonne (a Smestre 1908) consisting of a very uaefu 
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uid laborious compilation by M Ernest BWn of Pcmarques 
mdti^M^ogtques made In various districts of that depart 
nMlt batween the fifteenth and eighteenth centuries The 
rwtloes m taken from the archives of various institutions 
and frqn provincial publications and are arranged in 
chronc^o^cal order with references to the sources of 
origin and furnish much information on the general 
oAiaractor of the seasons and on conspicuous metcorologicat 
Qcc u rve n ces floods &c Some interesting references art. 
also made to the former practice of ringing church bells 
with the idea of dispersing tinil and thunderstorms this 
praetioe was still in vogue at Quarrd les-Tombes until the 
middle of the nineteenth century T1ie publication of this 
sumowry Is due to a suggestion by M E Lauda of the 
Auftre-Hunganan Hydrographical Service and recom i 
mended by the Meteorological Conference at Innsbruck tn 
1905 that all available liibtoncal documents of difTercnt 
States regarding abnormal weather phenomena should be 
collocfeld and published 

In November last Mr J W Ciltay and Prof M 
de Haaa communicated to the Konlnklijke Akademie van 
VVetanaehappen te Amsterdam an interesting paper a copv 
of wMch hu just reached us on the motion of the bridge 
of the ^olbi Various statements as to the nature of the 
movMMBt have been made by writers on acoustics such 
08 Hefanholtr van Schaik Apian Bennewite Barton 
Garrat and Pentaner but by ingenious experiments 
Gilttgr and de Haas have conclusively proved that the 
motieo ol the bridge is in two directions namely (i) In 
its own plane about one of the feet and at right angles 
to 010 Stiiflgs and (2) at right angles to its plane or 
tranavorsely that Is in the same direction as the strings 
Theomnd of a violin must be attributed to three causes — 
(a) a vibradofi imparted to the air by the string (h) a 
vibration which the roof of the violin receives from the 
parallal awing of the bridge and (c) a vibration com 
muoicatod to the roof by the transverse vibration of the 
bridge* The (a) movement may be left out of account 
as Mag vary weak and the intensity and timbre of the 
nota M ^d otortt ll ned by the parallel and transverse motions 
and m m oipeaally by the latter Each of these motions 
has te dandinnenta! tone and associated partlals and the 
quaBl^ of the tone is modlfled when the intensity of one 
of tfao asotions alters its partlals while it may leave the 
other mtloa unchanged or alightly changed A mute 
damps the transverse motion of the bridge to a higher 
degree than the parallel motion and the use of the mute 
does not weaken Intensity so much as to alter quality 

Tni February number of the Johns Hopkins University 
Glrqahar oonalsts mainly of notes from the physical labora 
tory of the University edited by Prof J A. Ames One 
of the mott interesting of the notes is that of Mr J A 
Anderson on a method of testing screws intended for the 
moat noonrate work such as the ruling of diffraction 
gntiagi A nut whlt^ fits the screw accurately Is cut in 
two by a plane through its centre perpendicular to Its axis 
and te two parts rotated through an angle of 180^, for 
example with respect to each other One of the plates of 
a Fabsy and Perot interferometer is mounted on each half 
of the nut. and the motion of the interference fringes 
observed as the sorew is rotated by hand at a convenient 
speed the tw6 parts of the nbt being prevented from 
rotadng with respect to each otheje The method is more 
sensitive than that of the late Prof Rowland which con 
sifted in ruling two sets of grating lines at a small angle 
to each other and observing the loci of the intersections 
of te two series of Bnes. 
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Ihb hlectmian for March 4 contains a short article by 
Dr W H Ecciet on the radiation from directive ahriala* 
in wireless telegraphy in which the problem is treated by 
the exponential method winch has done so much tc^ 
shorten the mathematical work in modem treatises on 
light If the dtsturbinoe at the point of observation due 
to an aerial at a distance x is represented by re' * + *1 
where ia is a linear function of x and of the time that 
from another aerial at a distance d from the former in a 
direction which makes an angle ^ with the line joining 
the point of observation to the first aiirial can bi repre 
sented by a similar expression with r and a omitted and 
u decreased by avd. cot p /X The total disturbance it 
the point of observation due to the two aerials can then 
be represented by + cwidM) Xhe re 

ceived is the square of the mudutus of this that is 
f*+ I + 2r cofi(o+aird cos ^ ^X) 

Ihls expression plotted as a function of ^ gives the 

polar diagram of the directive system the form of whiih 
depends greatly on the value of avd/X The directions In 
which the radiation from the a£rlaU is a maximum for 
a given value of a the relative phase are independent 
of r the ratio of the amplitudes of the oeciitations in the 
two annals 

Although users of glass apparatus are familiar with 
the general appearance of the breaks which sometimes 
occur no one has hitherto made a scientific study of their 
forms in relation to their causes In the Phynkahschc 
ZetUchnft for February 15 there is a paper by Dr L 

Gabelli which remedies this omission Breaks are classified 
as due either to external or to internal causes Hie 
external causes may be localised as m the case of a blow 
struck on the surface of the glass with a pointed or blunt 
object or be distributed over the surfm r as in the case of 
hydrostatic pressure The author show s bv means of numerous 
figures that in each case the break has i haracteri sties which 
enable the cause to be assigned and in the case of hollow 
vessels there is a difference between the effects due to the 
same cause applied within or without Of breaks due to* 
causes within the material those which fall under unequal 
heating are most common and like the previous ones 
have their own charactenstlrs which depend greatly on 
the distance of the heated point from the edge of the 
material The author hopes that the technlral importance 
of the subject will lead others to continue these Investiga 
tions 

Wb learn from a note in Engitieering for March 18 that 
the Bureau Veritas International Register of Shipping wilt 
shortly issue a new ediltlon of iu rules The new publl 
cation will be very comprehensive No change has been 
made in the method of determining the scantling numerals 
which remain as formerly the basis being the sura of 
the breadth and depth and the product of the length 
breadth and depth hor thickness of material one 
fiftieth of an Inch has been adopted as a unit instead of 
oae>thirty«aecond as formerly This will admit of ready 
comparison with the British standard decimal system on 
the one hand and with the metric system on the Other 

MBWUia WauAUS and Noroatb will issue very shortl> 
in conjunction with Messrs B G Tenbner of Leipzig a 
volume complied and edited by Yokshlo Mikami entitled 

Mathematical Papers from the Far East 

Mbssks Wattb and Co have issued for the Rationalist 
Preaa Association Ltd a cheap reprint of The Nature 
and Origin of Living Matter by Dr H Charlton Bastian 
F R S This edition has been revised and shghtiv 
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abbreviatfKl and itii price in paper covers li 6d or In 
cloth with Dr Uastian s portrait as frontispiece is net 

A CATALOGUB of rare and valuable books and autograph 
documents and letters has been Issued by Mr Bernard 
Quantch of Grafton Street London W The catalogue 
luns to 336 pages and contains full sections dealing with 
works on astronomy mathematics and physics topography 
and other subjects likely to oppeal to scientific readers 

A SEVENTH edition of A Treatise on Ore and Stone 
Mining by Sir Clement Le Neve Foster F R S has 
been published by Messrs Charles Griffin and Co Ltd 
The work appeared first In 1894 when It was reviewed 
at length in Nature (vol 1 p 543) by the late Mr Bennett 
H Brough who was afterwards responsible for the sixth 
edition issued in 1905 and reviewed in Nature of 
January 4 1906 (vol Ixxlii p 320) The present issue 
hiR been revised by Prof S Herbert Cox who has adhered 
to the original general scheme of the book The price of 
the treatise is 281 net 

The issue of the British Journal of Photography for 
March 18 Is the third of the special colonial ' numbers 
in which that journal addresses itself specially to photo 
t^raphers and photographic dealers abroad The enlarged 
uxt pages contain contributions on studio matters in 
iludmg the first of a scries of articles for the young pro 
fcasional portraitist on securing different effects of light 
ing Mr Ldgar Clifton writes on the care of lenses in 
the tropics Mr Wcibome Piper on the adjustments of 
the enlarging lantern whilst a large proportion of the 
If tterpress deals with recent introductions b> photographic 
manufacturers 


OUR ASTRONOMICAL COIVMN 
The Solar Let ipse or 1912 April 17 — In an article 
published in the Revue dcs Sconces for 

February 15 M D Savitch discusses at full length the 
circumstances of the solar eclipse of 191a April 17 
The central line passes through Portugal the Bay of 
Biscay and across France to Bdgium its direction being 
north-cast It passes within ten miles of Pans Only 
about three times a century is an eclipse total in France 
The magnitude of tlie eclipse along its central line is 
continually diminishing and the character of the crlipsc 
changes from total to annular The point however whLte 
this change takes place can hardly be assigned with 
certainty for it is largely displaced by a small change in 
the adopted seml-dlameter of the moon the difference of 
I 18' between the values used by the Nautiial Almanac 
and the Connaissancc dcs Temps is sufficient to displace 
It by some hundred mites from a position out at sea to 
the neighbourhood of Paris 

In any case* totality is too short for the eclipse to be 
of much value in the usual way Nor is there much reason 
to expect better results than usual from observations to 
deterinlne the moon s position No eclipse since 1715 plays 
a prominent port in determining the pcMtlon of the moon 
and the eclipse of 171^ and Its predecessors are Important 
because they are ancient rather than because they were 
accurately observed in the modern sense of the word 
accurate 

M Savitch s article Is clear and illustrated by an 
exreltent map 

The C0UBT8 (19100 AND Halley's) —A large number of 
obesrvatioas of comet loioo ore published in No 4393 of 
the Asironomische Nackrtchiert including those made at 
Kodaikanal Cambridge Helwan* and Greenwich Mr 
Michle Smith reports a number of positions several of 
which It is interesting to note are referred to positions 
of a sun-spot On January 31 Mr Evershed traced the 
tail to a distance of from the head 
Herr Konkoly reports the presence of the three hydro- 
carbon bands In the spectrum of the comet on January 36 
and states that the continuous spectrum was faint whilst 
a fourth band was suspected. 
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Dr Kobold has earned his ephtmerU back to tho 
beginning of NiivumUr and shows that although the 
comet was probably brighter than the sixth magnitude as 
early as Dpcembcr i it was apparently so near the sun 
aH to render Its discovery improbable The ephemerls 
published in No 4393 of the Astronomuche Nachnehten 
Indicates that tho comet may become observable again 
about the first week in April as a morning star but it 
will be faint and difficult A note in the Ohservaiofv for 
March emphasises the necessity for such observations being 
made if possible because of their value in determinmg 
more rigidly the exTot fonn of the orbit 

Dr b J Allen kindly sends us a beautiful drawing of 
the comet depicting its form as he saw it on January 30 
from the Mejidip Hills the observations were recorded in 
our article of February 10 (Nature No 2103 p 441) 
He directs espc<ial attention to the pronounced curve of 
tfio tail towards its extremity the direction beyond 
a Pegosl the uppermost star shown* being nearly borl 
xuntal and states that the comet as here shown is 
relatively to the stars too bright while the head is perhaps 
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a little too large but the form and extent of the tail are 
os he saw it 

Dr Allen referring to the passage of the earth through 
the tail of Halley s comet on May 18 suggests that a 
well organised attempt should be made to colMct some of 
the cometary dust which may then enter our atmosphere. 
It will be remembered that Prof Turner in his recent 
Royal Institution lecture suggested that some such attempt 
should be made by bottling some large quantities of 
the atmosphere It is obvious that to have any hope of 
success the bottling * would have to be done on a very 
large scale and under tho most favourable and rigid con 
dituins Dr Allen suggests a large chamber carefully 
prepared and situated In a position where the air Is usually 
very free from contamination through which immense 
^antitits of the atmosphere could be drawn and Altered 
Tile Altering should be carried on before during and after 
JMay 18 in order that differential teste might be applied to 
determine the extra terrestrial origin of the collect^ dust 
As the cometary dust and gas may take dajra or wee^s 
to diffuse sufficiently to reach the earth s surface the ex 
periment should be continued for some time after the 
critical date thus affording opportunity to detect any 
differences in the collected matter 
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In No 5 of Ihr Revue f^i'nirale dit Sen tic s (March 15 
P 177) M O RLOaudot makt s the intcrestinf^ sug{^rKtion 
th«t the penodirtty of comets or of fl alley s comet 
especially was known and n tognised by the anett nt 
Hebrews He bases this suggestion on a passage in the 
lalmud »hcrc one of two \o} igers explains that he has 
laid in a stock of flour rather than bread because 7 Herr 
fj a very bright 5f<ir which appears every seventy years 
and which dt cclves navigators 1 hinking that she may 
surprise us during this vov'igf and so prolong our journey 
1 have provided the flour ” M Reniudot gives reabons 
why the expcitod objpit should bo consid rod as a comet 
rather than us a long-poriod variable for instance explains 
that 70 instead of 7s is in accordance with the h ibit of 
mvlng round numborh ind states that the existence of 
the two imporlunt pirsonagis betwoon whom the dialogue 
took place is well attested histoncalh 

A second edition of Prof I urner s British Association 
address on Halley s Comet Ins just In'on Issued by the 
Clarendon Press at th* price of u not 

Fphbmrrih for Eros 1910 — To facilitaio obsi rv'itions 
of Eros during the coming opposition I rof Wend* II has 
computed an ephemons which is published In Circular 
No 151 of the Harvard College Observ itory Unfortu 
nately the planet will not be obsii\abIc in these latitudis 
its d^lination at opposition (M iv 23) being 46® 31' S but 
ns Its orbit and light variations are so pctuliar it is hopid 
that a number of observations will be secured at southern 
observatories 

Prof Dobfrck s Dot mh star Obskrvatioms — In con 
tinuation of a list which appeared in Nos 4327^ of the 
Asironomtsche Pf achrichicn Prof W Dobcrck now 
publishes his observations of a great number of doublen at 
Sutton dunng 1909 in Nos 4394-5 of the same journ i1 
Fach observation Is recorded separately and the position 
angle and dist inre of c uh pair are given for the mean 
epodi of observation 

Daniel s C omet 1909^ — A photograph of Daniel b 
comet (i909e) was secured by Dr Wolf on Fibruiry 28 
when the comets magnitude was 1^0 It now appears 
that this comet bt longs to the Jupiter and not to the 
Uranus family of comets as was it first suspected 

THE NATION A I PJI YSICAL I A BORA TOR \ 

/V 19 CK) 

•^HE general board of the National Phjsiial Tabor itorv 
held their annual meeting it the laboratory i.n 
Fnday last, Marth iH whin the nport of Ih work dom 
during 1909 was pnsenteil and tlu prot,rammp of work 
proposed for the y ar 1910 was approved J he chair was 
taken by Sir Archibald f iikic as president of the Ro> al 
Societv and laird Ka>1cigh chairman of the txeculive 
committee was also pr sent A large number of guests 
were invited to iiispict the various departments of the 
laboratory 

Two new branches of the work claim attention this 
vear The first of thes is the national experimental tank 
for experiments on ship models which is being constructid 
at a cost of about 20 000/ provided bv the generosity of 
Air A F Yarrow A maintenance fund for carrying on 
the work of the tank for Ihr first ten years has also been 
provided with the aid of the Institution of Naval Architects 
With regard to the details of the working of the tank 
nsnstance will be given under a scheme printed in the 
laboratory report by an advisory committee composed of 
members nominated by the Institution of Navnl Architects 
and by the executive committee of the laboratory 

The tank itself and the office buildings and workshops 
fequired are now nearly completed The length of the 
lank is 300 feet at the full depth of 12J feet and the 
width 30 feet At the north end are docks for receiving 
the models while at the south end is a shallow beach 
for breaking the waves As was shown by Dr GIoFebrook 
in a report presented in March 1909 to the Institution of 
Naval Architects models up to 20 feet in length and 3 feet 
in breadth can be tested tn a tank of the width stated 
without any appreciable effect on the results due to the 
tides 

The models will be towed along by a carriage electricallv 
driven spanning the tank and running on rails on either 
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Side This c irn ige i irries ihu observers and dynamo- 
niLters Ihe iiuxl U will usuall> be made of paraffin wax 
and the cquipni nc mil include spmal model-cutting 
machint r> Noiu of this apparatu however is yet 
uHtalltd and w hopp it a laUr date to give a more 
detailed account of the tank and of the special apparatus 
employ cd 

Ihc. s lond 1 irj, dfvplopmcnt of the work during 190*) 
IS the formation of a division for rcM-arch m aeronautus 
This work has bwii undertaken m accordance with the 
announcement m uU b\ th 1 rum Minister m the House 
of Commons on M ly s mul is under the general 

superintendence of th Vdvis rv Coniiuittep for A ronautirs 
then appointed Rapid pre^rrs^h hi been made dunng the 
)Lar with the provision of the necessary equipment for the 
(xpcrimentnl work ut pr< sent plannetl Jhis includes an 
air channel 4 feet square m section by 20 feet long for 
general work in uerodynamii s a whirling tabl (jo fe* t 
in dianuter for propeller testing m a special buildinj, 
80 feet squan dynamometers for motor ti stinf, with 
arrange men ts for an air blast for air cooling ind two 
wind towers fur work on a 1 irge scale in the open All 
this apparatus has been oroetfd and experiments hav 
bei n fur some time in progress The division is und r the 
cimrgi of Dr Stanlon as uperjnftndent of the engineenn^;, 
department and his great * xpem nee on the subject of 
wind pressure will b** i specially v tillable To provide th 
increased ic< ommud ition n/'ct'ssarv two more bays have 
been added to the engmoering building 

Ihe ti sting of balloon fabrics also constitutes an 
important branch of the work *1 ensile and bursting te is 
have be* n earned out in the engineering dtpartment whil 
in the chemical department a spinal ipp iratus hvs hern 
devised for the determination of the perm* abiht> to 
hjdrogen We mnv perhaps be able on another oce ision 
to give further particulars of the leronaulical equipment 

lurning now to th* physiis dcpirtment m the cledncal 
standardg division good proj^n ss h is been made with the 
rection of the Ixirenz apparatus for the di termination of 
(he ohm in absolute measure and this is now nearlv 
complete The loils wound on marble cylinders have 
been made in the labor itorv the mam part of the 
m ichine by the kindness i f Sir Andrew Noble has been 
(onsfructed nt EJswnk Ihe dMirminations to be made 
with this will be th* ihief work in this division dunng th 
current year With r« gard to stand vrd cells a resr arch 
Ins be*n in progrrss to di termm* th limits of tiniperdure 
between which cadmium amalgams of various concern ra 
tion can be usefully employed ihe re iilts of which wire 
comiiiunKa(/d to the Physical Souity ly Mr F 1 Snulh 
in a recent paper Ihe ginenl cniUi ion irrived it is 
that an am il^am contuning laj pr mnt of radnmtm 
cannot safely be used below 12 T ind the iibsiituti )n 
of a 10 per cent amalgam is recommended This ran lie 
relied u()On to give constant results at a definite temp* ratiire 
for all temperatures between o and 51® C 

We have pn viously made riferenre to the new order 
in council lately issued nlative to the electrical units 
the outcome of the work of the Inlermttonil Conferenre 
in London in 1908 To complete the work of the confer 
enre r* present it ives from the thief standardising lalmn 
tones arc to meet at Waslimgton shortly to continue 
jointly the researches n* cessary to d cide on a definite v alue 
for the E M I* of the W ston cell 

Another matter in whirh int* rmtional cooperation i*f 
being arranged is the question of thp methods of measuring 
hysteresis and eddv loss m tee! sheet A modification of 
the I-pstein method has r lentlv b tn devised by the Bureau 
of Standards which appears lo accurate results and 
investigations relative to this question have been in progress 
at the laboratory 

In the electrotis hnjt s division minh attention has been 
given to perfecting the equipment for alternating-current 
measurements Fe iiurcs of special interest are the non 
inductive w iter-coohd tube resistances described in a 
paper communicated to the Institution of TUectnenT 
Engineers and the quadrant electrometer for ust as an 
alternating-current wattim ter The 100 000-vnIt trans 
former equipment has l>een completed and has been 
employed m an investigation into the properties of different 
varletiefi of ebonite while a research on insulating materials 
is In progress In the photomctiv section a consul lable 
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^amount of work has been done towards setting up sub 
standards for use in measurements of metallic filament 
iaiopt The determination of the candle-power of these 
m tenns of the pentane standard involves a comparison 
between ll^ts of different colour, and in the proceu of 
stepping up as many observers as possible must be 
enmloyed to obtain a representative mean 

£arly m the past yw an agreement was arrived a 
between the authorities in Anmca France and this 
country as to a common light unit, the American unit 
being altered by i<6 per cent to bring it into agreement 
with the British unit expressed in terms of the lo-condle 
Harcourt pentane lamp 

In the tbermometry division the work has consisted In 
great measure of improvements in the equipment especially 
with the view of the extension of the work on the funds 
mental gas scale to higher temperatures It is hoped 
that a useful material for gas-tight vessels has bMn 
obtained but further progress requim power for heating 
larger furnaces which has now bMn provided 

In the metrology division an interesting experiment is 
being tried in the use of silica as a material for standards 
of length fhe advantages are a low coefficient of ex 
pension and small thermal hysteresis i e the temporary 
change in length due to a cycle of temperature change is 
small A standard has been constructs with flat and 
parallel end slabs fused into a hollow cvlindncal rod, the 
slabs being platinised to receive the divisions The study 
of this standard will be continued during the present year 

Important additions have been made to the sets of 
staadiuxl screw gauges in the possession of the laboratory 
These now comprise complete series of British standara 
Whitworth threads British standard fine threads British 
^andard electrical conduit gauges and B A threads 
They have been constructed by Armstrong Whitworth 
and Co to the dimensions laid down hy the Engineering 
Standards Committee Two large machines for pitch and 
diameter measurements ore also being constructed at 
Oponsbaw 

The scMnetre mural base for verification of surveying 
tapes has been completed The length of this base Is 
stepped our against a 4 metre standi bar itself deter 
mined against the standard metre Another important 
place ol^ work has been the re-erectlon of the Blytnswood 
ruling machine for ^Iing diffraction gratings Bv shift 
Ing the periodic error connecting com from one end of the 
Screw to the other the length of grating which can be 
ruled has been increased from s to 8 Indes The exact 
•setting of the periodic error cam akmo remains to be done 
to enable the ruling of gratings to be commenced 

A useful piece of work in the optics division has been 
the devising of a new apparatus for testing photographic 
shutters The method is essentially that of Sir wm 
Abney with the use of a vibration galvanometer m place 
-of a siren as a time recorder 

In the engineering department a largip number of re- 
aevches are in progress Dr Stanton is continuing his 
wind-pressure work as well as the research on the resist 
anoe of materials to attemating stremes of high frequency 
Some very interesting results have been obtained with 
regard to the heat transmission and friction of air ourrents 
m pipes and a piqier on the resistance of plates and models 
In a unifomn current of water was communicated to the 
Institution of Naval Architects Tlie water channel used 
for these experiments has been utilised also for work in 
oonnecdon with afironoutlcsk and gives results closely com 
parable with those obtained in an air channel allowance 
of course being made tor the differenoe In density A 
valuable paper by Mr Bairttow on the elastic limits of 
material under alternating stress has been published in 
the Philosophical fransactions and contains interesting 
expeHmentai conclusions relative to (he theory of fatigue 
Afitrther research of IrniMrmnce which is in progress relates 
to the strength and efficiency of welded joints from which 
the preliminary Amrlusions have been reached that the 
materia! it a weMod joint is often in a dungenously brittle 
state and that a long weld Is essential to secure even 
moderately good results 

Ih the department of metallurgy and metallurgical 
<«hemlstry the work done for the Alloys Research 
qaittee of the InsHtutUm of Mechanical Ejigineers was 
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embodied in the ninth report on some alloys of copper 
aluminium and manganese presented to the Institutlm 
early in ipop Further work on tiie light alkm of 
aluimnium is In progress. The eutectics reiaarcn, on 
which a first communication appeared in 190B In the 
Philosophical Transactions has bm continued attention 
being especially directed to the mode of soUdlftoa^oa of 
eutectic alloj^ A preliminary account of an Investiga- 
tion into the effects m strain at high temperatures recently 
published in the Proceedings of the Royal Society, preeante 
featurei of interest It was establish^ that deforawtion 
by intra^rystaHine slip occurs at temperatures up to 
iroo^ C while the thm allotropic modificatlone of Iron 
known as a i8 and y iron showed marked differancea In 
the effects of strain A number of cases of falhive in 
practice have been investigated and in connectiln with 
these a systematic study U being made of the inodes of 
fracture of steel 

The work of the observatory departments of the labora 
tory at Kew and Eskdalemuir is of a distinct character 
and need not be referred to now In detail Mention must 
however be made of the admirable piece of work com 
plftcd by Dr Chrcc In the discussion of the magnetic 
curves of the National Antarctic Expedition of ioos-^4 
printed !n the volume of Magnetic Observations * Issued 
by the Royal Society early lost year 


J^S 1 ITUJ 20 N OF NAVAI ARCHITECTS 

nrifF spring meetings of the Institution of Koval 
^ Architects commeno^ on Wednesday March 16 In 
the rooms of the Royal Society of Arts The institution 
has now completed its first fifty years of existence, sad 
proposes to celebrate its Jubilee by special meetings com 
raencing on Jul> 4 The council alro reconunendm that 
the present time is favourable for applying for Incorpora 
tion under a Royal charter an opinion which was endorsed 
by the members at the Thursday meeting A presidential 
address was delivered by Earl Cawdor and premiums 
were awarded to Dr T b Stanton and Mr M C Anstey 
for papers respectively on the resistance of thin plates 
and models In a current of water and on the application 
of Internal-Combustion engines for marine pr^lslon 
Thirteen papers in all were presented at the meetings 
abstracts from some of which we give below 
A systemitic series of experiments on woke and thrust 
deduction has been carried out recently at the experi 
mental tank of Messrs John Browh ami Company s 
establishment at Clydebank and form the sofaject of a 
paper contributed by Mr W J Luke Experimenta ware 
made with twin and with single screws and in all cases 
where twin screws were run the experiments were ma de 
m both directions of rotation The work Involved tile 
carrying out of at least aoeo experiments The effective 
horse-power may be expressed as the product of tile thrust 
horse-power and the hull efficiency the latter quantity 
being the product (i*fw)(i-f) where w is the walie frac 
tion and t Is the fraction of the total thrust by which the 
tow-rope resistance is fiws than the thrust exerted! by the 
screw when propelling the ship The experhnents ware 
directed towards determining the variations m w and f 
when (a) speed (fr) diameter and (s) pitch ratio were 
varied With naked models a decrease in wake fractim Is 
evident with an Inerease of speed changes wAioh appeared 
for variations in diameter mtght be as much mmnjf to 
alterations in clearance viriation in pitch had Uttieror no 
effect on either of thfr hull-efficiency clementir,i 
Prof B; Hhpklnson in his paper on the measurement 
of shaft horse-power by torsion-maters directed attention 
to the need for further experimental work on toff-rind 
shafts wifli the view of ascertaining whether rertst mire be 
produced by means of a longitudinal push or pull Such 
would imply if no torque be applied a peculiar structure 
of the shaft, which mikht be described OS a helical arrange 
ment of the fibres Mr C K Strpmeyer gave results of 
his observations of the brittleness of mlW stori dua to 
nitrogen It has not yet been possible to combine nltrofM 
with stebl by mereffy heating the two together, but this 
may be effected by heating steel in an atmosphere of 
I ammonia Ammonia may be present in blast hiniaees If 
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the coking of the fuel has not entirely removed the nitrogen 
wbidh was present m the coal It also seems that when 
nitrogen has once entered pig iron in the blast furnace it 
cannot be removed by subsequent heating It seems 
desirable to ascertain more definitely by further experiments 
bow titanium acts in practice in the removal of nitrogen 
from ateel 

A very important paper was presented by the Hon C A 
Parsons on the application of the marine steam turbine 
and mechanital ge inng to merchant ships 1 he steam 
turbine hat not hitherto been applied to vessels of slow 
normal speed on account of thi high initial cost and inferior 
economy in steam No promising scheme has as yet 
been evolved whereby the cffaicnt speed of the turbine may 
be reduced und that of the propeller increased for vessels 
of 13 knots sea speed and under The only approach of 
meeting these conditions hns been in tlie combination 
i^stem of reciprocating engines and turbines in which the 
lower stages or the expansion are effectod in the turbines 

Provided tht losses in transmission first cost and cost 
of maintenance are not too great the most satisfactory 
solution for slow speed vessels would appear to be by 
meant of gearing Meihamcal electrical and bYdr*iiihL 
gearing have been proposed or applied and the author 
proceeded to give an account of his successful experiments 
m developing a mechanical gearing 

Helical anti double hthcnl gear wheels of fine pitch were 
probably first introclured bv De I^val in connection with 
nis turbine and have proved to be very satisfactory and 
efTiciont Mr Parsons has had several sets made One 
of these made m i8<)7 gonring from 9600 revolutions of 
the turbine to ^800 of the dynamo transmitted 100 horsf 
power with an efficiency of more than 98 per cent Ihis 
gear ran fourteen hours a day for about a year Recent 
and better cut gears h ivc given a total loss in the geir 
case of 1 5 per tent including friction of gear and bear 

The author wns thus led to experiment with n view to 
obtain comparative figures for a cargo vessel first fitted 
with ordinary reciprocating engines and then with turbines 
and mechanical gc irmg of the above mentioned t\pi. Ih 
VespaMH was purchased for this purpose Her dimensions 
are — length on load water line 275 feet breadth 
moulded j8 feet 9 inches depth niouldea 21 feci 2 incheb 
mean loaded draught 19 fi»ct 8 inches disphcemeiU 43^0 
tons The vessel was first fitted with tripl -exp-unsion 
surface<ondensing engines of ordmar> pattern cylinders 
22i inches by 35 Inches by inches and 42 inch stroke 
There were two boil rs each 13 feet m diameter ind 
10 feet 6 Inches long of total heating surface 3430 square 
feet and grate area of 98 square feet The working 
pressure was 150 lb per souarc inch A four bladcd c3st 
Iron propeller was fitted having a diameter of 14 feet 
pitch 1635 ixpanded area of 70 square feet 

Before proceeding on the experimental voyage from th^ 
Tjne to Malta the reciprocating propelling machinery was 
completely dismantled and overhauled The machinery was 
thus brought Into an efficient and first-class working order 
Suitable tanks were provided for measuring the steam con 
sumption Loaded with a cargo of coni the Vespastan 
left the Tyne on June 26 1909 and careful measurements 
of coal aim water consumption were made throughout the 
voyage by a special recording staff 

On the completion of this voyage the vessel returned to 
the turbine works the reciprocating engines were removed 
and turbines and gearing fitted The importance of these 
trials lies in the fact that the only alteration made in the 
vessel was In the type of propelling engines Boilers pro- 
peller shafting and thrust blocks remained the same os 
for the reciprocating engme 

The turbine machinery consisted of two turbines m 
aeries one high^resture and one low-jnessure the high 
pretsttre turbine being on the starboard side of the vessel 
and the low-pressure on Che port side At the after end of 
each turWne f driving pinion Is connected having a 
flexible coupling between the pmtbn shaft and the turbine 
die pinion on each side of the vessel being geared into a 
wheu Which Is coupled to the prop&Her Shaft A reversing 
turbine Is Incorporated In the exhaust casing of the low 
presoure tui^ne The usual air circulating feed and 
bilge psimpa are driven from the forward end of the gear 
svheel riiaft The turbine and pinion shaft bearings are 
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under forced lubrication the teeth of the gear wheels ore 
lubricated by means of a spray pipe extending over the 
whole width of the wheel face 

The high pressure turbine is 3 feet maximum diameter 
b> 13 feet over all length and the low pressure 3 feet 
10 Inches in dtamUor by la feet 6 inches in length The 
turbines were baUrned for steam thrust only the propeller 
thrust being taken up by a thrubt block A new condenser 
with a vacuum lugmentor was fitt^xi The gi ar wheel Is 
tubl iron with two forged steel rims shrunk on This 
wheel 18 8 foot 34 inches in diami.tpr of pitch circle and 
has 398 double helical teeth of tircular pitcli 07854 inch 
Ihe total widtli of fart of wheel is 24 inrheb the teeth 
have an inchnatinn of 3 j to the axU Hit pinion shafts 
are of chromo nickLl su I 5 incbrs diameter of pitch 
circle with twenty tcetli of o 7854 circular pit* h The 
ratio of the gear is 199 to i 

On completion of the alterations nt the end of Fibmary 
of this year the vessel was londed t<i the s'lme drought 
and displacement ns that recorded for progressive trials on 
the Harthy milt with rcciprocatinL engines In the short 
interval sincr the tompktion of the alterations the vessel 
Ins been out to sen on four oensmns 

Mr Parsons giv s full information and curves showing 
tht results of the trial Wt abstract the following, 
important figures from these 
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Ihe turbines and glaring hive given no trouble and 
h ive worked satisfactorily with very little noise or vibra 
tion throughout the tnaJs There ih no appreciable wear 
on the teeth or hearings It is proposed to put the vessel 
into commission and run extended trials Mr Parsons 
further added thit the saving in wiight on installing the 
turbines amounted to 25 per imt 
Speakers in the distusbion were unanimou in com 
mending Mr Parsons for his success which is likely lo 
revolutionise tin means of propulsion of tramp steamers 
which as Sir William White remarked form tin bnek 
bone of mercantile business Prof Fwing pointed out the 
greater simplicity of mechanical gear as compared with 
electrical and also directed attention to its much higher 
efficiency He thought It most appropriate that the solu 
tion of this Important problem should hav# fallen to the 
lot of the inventor of the steam turbin* The econom\ of 
Mr Parsons s new Kystem could be simply expr sned as 
the saving of one boiler in six required for ordinary 
reciprocating engines 


AV IN^TRUCTIlh EARTH MODFL 
A T the Hotel Cecil on March 17 Mr C R Cnll showed 
a largo model of the earth which while large enough 
to admit of the representation of surface ft^itures in detail 
can be packed into n comparatively small cabinet A 
rectangular box 5 feet bv 3 fett by ij feet is wheeled easily 
Into position the folding lul is opened a quadnpod arrange- 
ment is raised and madt rigid a suel axis with aluminium 
ends 18 slipped into position eighfivn mcndlans are fitted 
into the ends and stay in pi ice by their own elasticity 
the three parts which go to form the equator are placed 
by the side of the box and this gives the arrangement of 
the skeleton globe which is shown in Fig I 
ITte slope of the axis is adjustable to any angle that 
of 33!® being noted by a bell signal The ^he can be 
made to rotate by b md or by electric motor The diameter 
of the globe is 4 feet ai inches whidi gives a scale of 
i/io* The meridians arc made of twelve thicknesses of 
very thin wo<^ cemented and rivetted together 
Ihe equator is then fixed and from a cupboard thirty 
SIX sections are taken and fitted Into place Fig 3 shows 
the operation of Inserting the last section and 
approximately the height of the erected globe The 
sections are of mild steel faced with papter^dM and are 
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bufliLientlv strong; to resist fairly rough treatment The nolghbouring ngiuns in our opinion there seems lo be no 
siirfaio shown in tig a is that of the earth in relief » nu to the many practical exercises of a heuristic nature 
wh n the scale is 1/5 10* giving an exaggeration of whuh pupiln could be set even to the extent of several 
twinlv times Ihis surface shows the relief of the land at a time working on the one globe 

the depressions of lakes and rivers while the limits of Many little dc^c<s suggest themselves at once whereby 
pack and drift Ice in the Polar regions arc ingeniously the main factors of the i arth s climatic conditions might 
marked From the si lentific point of view it is perhaps become more rtal it will suffice to suggest one use of 
a pity that the relief of the ocean beds has not been a slightly different nature the room is darkened the rays 

nhown as one of the important advantages of a globe on from the lantern arc centred accurately on the model 

this scale appears to be the possibility of an adequate questions of local time and sun time are discussed and 
realisation of the gradients of the land surface and such with a needle to represent a stick the shadow exercises 
a conception loses more than half its v due when it is so common in « hool work in the playground are repeated 
limited to the subafenal parte possibly the inventor Mr on the gloLic with this advantage that the graph obtained 
C K GUI will be able to make sections to show thr to show the sun s altitude which took the whole of one 
complete relief of the solid crust sihonl year to make may now be made in a shorter period 

Other surfcce sections are available first political when idle work may be earned through without a break 

sections showing by divers colours the great world empires The inventor muy be congratulated on tlie wav in which 

ihe riiit\\n\H the rivers and the ocean and cnhic routes he has surmounted many mechanical diffiiultles and m 
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sccondI> plain sections on which the demonstrator may 
draw his own sketches These sections arc interchange 
ible so that pupils may bo tested as to their power to 
draw coast lines Jlrc Idie whole globe can be set up in 
a few minutes and a few seconds suffice for the changing 
of sections Additional attachments arc provided so that 
the large globe may be used to represent the bun and a 
set of small balls mounted at varying slopes the planets 
the Pole Star and Ursa Major are represented by a set 
of small balls to be fixed to the axis There appears to 
be no difficulty m arranging the surface sections so that 
the upper half represents the southern hemisphere 

hor purposes of measurement and for the elucidation 
of * great circle sailing ' schoolmasters will probably osk 
Mr Gill to supply a thin steel band graduated In degrees 
which could be used to demonstrate and measure the 
atiortcst distance between two places upon the earth 

rhe modot is sufficiently largo and rigid that a youth 
may cltmb into and hide within the interior and it is 
probable that for teaching purposes the possession of this 
globe would render the use of wall maps of the continents 
unnecessary for class work In geography The teacher 
of geography by the methods of modem science will find 
this globe extremely useful not only as his final resort In 
summarising the pupils studies of a definite region but 
in putting that region in precise relationship with the 
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which he has prudured an important addition to the 
apparatus which may be usmkI to teach geography 
scientifically B C W 


IHE CAKlsFCIh hOVNDATION FOR THE 
\DVAM h Mh VT (U IhACHING 

'T'HC fourth 'innual rtport ofiRie president and treasurer 
^ of the Carnegie Foundation for the Advancement of 
Tt iching IS now available and deals with the work of 
thr year ending September 30 iqoo It will be retnem 
bered that in dtalinf^ with the third report In our issue 
of June 3 1900 (vol Uxx p 399), Prof J Edgar 
described at length the scope and character of the founda 
non and it is necessary here to deal only with points of 
interest in the work of the past year 

During the year the foundation granted 115 pensions 
amounting to 35 400/ It is now paying 318 pensions the 
cost being 03 aoo/ The professors receiving these pensions 
are from 130 colleges distributed over forty-three States 
of the Union and provinces of Canada To the accepted 
list of colleges that is to the list the professors of which 
may regularly receive pensions under fixed rules as a ri^t 
ana not us a favour seven colleges were admitted during 
the >(ar The governors and legislatures of tweoty-six 
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other statM n^ikcd that their univmitu s should also be 
admitted to the foundation The fact that only h\p Stitp 
Institutiotiu one of these in Canada have brnn admitted 
to the Carnegie foundation after a year of administration 
of the rules under ^\hlch tax-supported collides and 
universities became elif^ible testlncs to the 8rrutiny 
exercised in the admission of Institutions There are now 
sixty-seven institutions on the accepted list 
The second section of thn report is devoted to an 
examination of the working of the rules for retirement 
shown in the experience of the past four years As a 
n suit of the experience two changes were m idc m the 
rules by the trustees one ext nds the b* m fits of the 
retiring allowance system so that serMce ns an instruLtur 
shall count toward the earning of a retiring allowance 
Heretofore only sctmlc in the rank of prof Kiir was 
couiUixl toward an allowance The other chang mnkes 
retirement after twenty five \rars of service possible only 
in the case of disability unfitting the Incher for active 
stivice fxtept in the cnsi of such di ability tht. teicher 
ran under the rules as now framed claim i retiring 
allow ince only upon attaining th< ag» of sixtv fivr 
bormerlv a professor might retire iftcr twenty five years 
of strvue This change m the rules does not howevi r 
deprive the widow of t tenchrr who has had twt nt\ fivt. 
vears of service of In r pension 

rh( thnal svtion of thi report is dr voted to tax sup- 
ported institutions ^grKuUural cflut ation and the agn 
cultural coIU g( are ilso treati d at length The truster 
make clear tlinr Int ntion to ask of the institutions of 
evrrv ^fate wbrlluj* tht university nnd the college of agn 
culture are lOinpeting or cooperating parts of a State 
svstem of education The low standards and grneri! 
demorah ation r* suiting from the competition of flust two 
tv pcs of tax supported institutions in the various Stat s are 
pointed out In the f< urth section of the report it is iid 
to be noteworlhv that only a small proportion of th 
lolleges and univ<r ities calling on the public for support 
punt a straightforward finmcial statement showing what 
they do w ith ihr mon v i ollected from the pvihUi 1 oUow 
ing the report of the presulmt is the report of the treasurer 
In this matter th* foundation hns followed tiu advice 
which It gives to other institutions and prints a detailed 
statement showing not only the larger items of expanse 
but even the individual salaries which are pud 

BOS^O^ MhFTI\C OF 7 //F AMhRlCW 
ASSOCIATIOW 

rVTRACTS FROM THE AdDRFSSKS OP SECTIONAL PRESIDFSTS 
The Teaching of Phynes 

TN his address to Sta-tion B (Physics) Prof K P 
r uthe discussed reforms needed in the teaching of 
physii s He m iintauK d that the decision as to how 
physics should be taught rests finally with those men who 
know the subject unU rstand tlic spirit of th» science and 
for this reason arc the only judg s of its charatt^nsfic 
^educational value (onci ruing himself parti cul irlv with 
the teaching of phvsics m Ameru an colleges and universi 
tie* he proposed two questions May not the preparation 
which professors give future teachers he faulty? and 
Mav not the professors teaching be capable of improve 
ment? He said he believed both these questions should 
be answered In the nffirniative The system of the teach 
ing of physics in manv American colleges and universities 
l» he maintained niort idapted to train professional 
physicists than future high-school teachers The two 
should receive a di ffen nt tr lining The Ideal high school 
teacher I* one who hns pissed through a complete and 
thorough graduate cx)ur»e At the present time the great 
majority of Amerlrnn high school teochers do not go beyond 
graduation nnd Prof Cuthe would deplore any attempt 
to crowd to much physics into the undergraduate course 
that the physicist finally turned out lacks the general 
culture which an undergraduiUo course should give 
American professors of physics should he Insisted 
emphasise more problem work in connection with the 
elementarv course An utter helplessness of many higher 
rUssmen in attacking elementnrv problems is not unusunt 
The laboratory work given with the elementary course Is 
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fnqucntlv quit in utfiu nt and a suincwhat advanced 
course not in sp(‘tial lin s but lovering the whole held 
Will do an untold imouiU of gofid bindh there should 
be a gr*nfril revn w if th whole subj t from a higher 
point of view th in is possibli 111 th cl mentary course 
Ih lalculus might b 1 required study for this At this 
point subjcils mij^bt bi t lUnn up which have been omitted 
m the first course tin tr atiiu nt could l>e more thorough 
ind more exail 7 h introdiutiun of such an advanced 

course would also hue a j^ood influence upon the first 
course Prof (juth adv ist d futun teachers of physics to 
tnke qIho a course m in teor » 1 ( gy a short course in 
dynamo r in trie marhinerv md an 1 iement irv v ours in 
instrument making ill of which might prop* riy be givi n 
ill th physics di partin nt Suth a gr ul(*d course will 

produi r he think teaih rs to whom ni iv be 1 ft withe ul 
h sitancy the question as to how i>hy:»us should be taughr 
in thi high sclvorl Ih sfumd proposition con iderMl 

was Professors of phvsns are far from being unanniu u 
in tlie use of cirtiin trrms ind frrqu nllv employ ili 

same term to disignate iwj ciitir ly difTerent phy 1 il 
quantities 1 his mr in th it enough attention is not p utl 
to the very tiling wliuh in ike ph\strs so valuable a i 
training of ih mind nani l\ clearin ss of thinking and 
accuracy of i xpres i m I rof C ulhe cited and consider d 
numerous cast « m point among them being the term 
used in ronneition with pn ure surfac* tension measure 
ment of quantities of in it and fields i f ni i{,netic force 


The ^tudy of S du/in»j 

Prof I ouis Kahlenberg of the University of Wisconsin 
pre id*d over N t lion ( (f hemistrv) and in his atllr ss 
dealt with tile pi t ind futur of lli ludv >f solutions 
file study of solutions h s ud \v i ht gun with the 
chemu ai conception of solulums md upon this roncfplion 
manv relationship were work d out during the fir t 
r ighty SI veil tears of the nm t nth c nturv Th fid r 
ih nil is clearlv reiognised th it wh iher s ilulion will t ik 
plue or not in n given case is fir t of nil d t riiuntd bv 
th rhcmual natur* f f tli uli 1 mu s hrouglil into v ml i t 
with each other T lit \ s iw ih it tlu ti nipi r dun. fntor 
was next in import into and th it pres ure w is of vd d 
I mseqiience when a ga was under (on »l rition but of 
sli|;^ht imjwrt inci in lh» i as of oh1 md liquids When 
tht conception th it solution are mere phvsii il miatuu 
I amt to the foreground througli the introdintion of l ‘ 
on dag 1 s nnd the intense prnnigindi m of the dilid 
h«a1 the fact that tht act of t ii inn is redly hnni d 
in character was lost sight of bv manv able cnlhiisi tstu 
young Inveslig-itors In the irdour of Iht ir quest th \ 
w re misled and unwittingly they naturally mi I d other 
!t IS renUv pitiable to see haw physiologist having thus 
taken up thf Be miscoiict plions of the nntur of solutions 
are Btill wasting pru imis timt in r ndeavourinj, ti 
out the romphc<tpd md v rv import mt priK ssrs that 
occur in living pi ints and aniin il In th( problems 
which are in reahtv perhaps th \ r\ Greatest tli tt u nfront 
us at thf present dav th ori s of Iiitnn hivd 
analogiis are of no iv id 1 h v ar thoroughly mislead 
ing nnd worse than worthks h re 

The clear recognitu n th it dii ion are realiv chemical 
in character and that there i n wid c.ulf that sep ira e 
the act of Botution from othrr « h nm d oh nomena wilt 
do mmh toward furth nniT the fiiiur studv of the 
\ears of experlm nt d studv <f th ihemn al phvsical and 
phvBiological properlu of a lonj, 1. t of both aqu ous and 
non-aqueouB Bolutions hive !ai to th conviction that the 
act of solution Is chemu d th it solutions are chemi* al 
combinationB and tint w c an onlv make rea ProRres 
towird n better und r tandmg of the vnnoiis solutions bv 
recognising this as the ba t of nil our jtdPrc w >rk 
The cfTorts to gam a l«Uer m the different olu 

non* that confront us must be thieflv exper mental rather 
than mathematical for in the studv of solutions lu t as 
in the studv of fhemical compounds in the P'»rrower sen 
of the word we nre lontinuallv confronted with discon 
rinuities how diM out inu nis functions cannot be handle! 
mathematically at prrsent mt even by the ffre^est of our 
matheinnticianB for though work of this kind ha* hren 
fwgun it IS still in a verv ru limcntarv st ige It is 
iighiv probabh too that the renewed itudv of solutions 
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irom the chemical point of view will great^ aid ut In 
getting m broader and more correct conception of the nature 
of chemical action itself Certainly in living bemgi we 
have numerous fundamental and deep^teated chemical 
changes going on continually with apparently the greatest 
ease at ordinary temperatures and pressures and it is 
tantallsi^ that we are unable to compf^hend how this Is 
all brought about In the unravelling of die questions that 
here confront ui a clear recognition that solutions are 
chemical tn nature will bo of the greatest service 


SHgtneeting as a Profession 

Prof G F Swain of Harvard University addressed 
Section U (Mechanical Science and Engineering) on 
engineering as a profession During the course of his 
remarks he said — 

The field of engineering Is more extensive than that of 
any of the three so-called learned professions and 
the different branches of the profession differ from each 
other to such an extent as in some cases to have little 
in common except a knowledge of the general principles 
of physics chemistry, mechanics and othpr fk-iences The 
profesrion of the physician it is true Is divided into many 
swscldlities but while the throat specialist deals with the 
throat and the stomach specialist with the stomach they 
■re all dealing with the human body in which all the 
parts and functions are closely interconnected but even 
within the field of what Is termed civil engineering the 
railed engineer and the irrigation engineer or the rail 
road engineer and the architectural engineer have little 
in common 

■^c work of the engineer at applied to any contem 
pUted project consisU essentially of four parts first lo 
a^rtain whether anything should be done and if so 
what should be done second to design and formulate 
the means to be employed in doing it third to select the 
pro^r materials and fourth to carry on the actual 
work Into execution As the engineers problem is to 
adapt the materials the forces the sources of power in 
nature to the use and convenience of min It is clear that 
in order to fulfil his calling to the highest extent the 
engineer should ^ wientificall} trained— that he should be 
familiar with the fundamental principles which govern 
natural phenomena Different branches of science are 
required in varying degrees in the different branches of the 
profession but every engineer should know and know 
™ fundamental principles of chemistry 
mathematics and mechanics The engineer 
should be possessed of the true scientific spirit loving the 
study of Mlence for its own sake as well as for Its apphea 
tlons and trained to seek always the truth fhc whole 
trutt and nothing but the truth but the work of the 
deals not with sdcnce for Its own sake but 
wlA its applications to the practical affairs of men The 
^nesr must therefore be above all a pracHcal man 
He must not be a pure theorist a dreamer a visionary 
He must see in his mathematical formulns a meaning and 
not a simple accumulation of letters The engineer Uipn 
not only be a scientific man but he must be first 
ai^ foremost a practical man and on the whole the 
latter is more important than the former although it is 
in the proper combination of the two that the greatest 
excellence wiU result * 


The eoglneer unlike the true man of science or mathe< 
mticlan does not work In his laboratory or his studiN- 
affairs of men Engineering is morf 
lain half business and the fuoosMfuI engineer therefore 
• consWerahle extent a bueteess man and 1 


pic pPofemloA of the engineer is a wide and varied one 
but it requires varied qimliftcntkmft and demands pre 
mtnently an all-round man It must not be forimtten 
Imwever that without the scientific training or at least 
the adentific spirit the engineer wlit not attain the hli^est 
suceeM It is aUo evident that the thoroughly trained 
and capable a^ineer will find cnanv opportunities to 
Wm^lf usefui in scientific as w«U as In administrative 
positions He will also find many opportunities for doing 
general public service to the State or nation Different 
men have tiiff^ent ideals of success but the highest ideal 
which most Involves the Idea of public service 
^ NO a 108, VOL 83] 


The PHnciplee of Palaeogeo^rapky 

In hla presidential address to Section E (Geology and 
Geography) Trof Bailey Willis of the Univewty of 
Chicago discussed the principles of pakeogeograpby Ti> 
summarise his remarks It may be sold that foUowkig 
were given as the fundamental principles of the •cletloe — 
Ocean basins are permanent botlows of the earth » 
surface and have occu|ded their present sites since an 
early date in the development of geographical features 
This pnnclple does not exdude notable changes in the post 
tioni of their margins, which have encroached upon 
continental areas. 

Superficial oceanic circulation within the permanent 
oceans has persisted since an early stage of their exist- 
ence essentially m the great drifts which It now follows 
under the trade winds It Is probable that the present 
dc^ circulation of oceanic waters poleward at the surface 
and equatorward below the surface Is due to exceptional 
refrigeration at the pole 

Dlastrophiim has been periodic Viewed according to 
the periodicity of diastrophism the earth n history Tails 
into cycles and each cycle Into two periods one of in 
activity and another of activity The periods of inactivity 
have been long and during a major part of the duration 
of any such period the condition of inactivi^ has been 
common to the entire surface of the globe The periods 
of dlastrophlc activity have been relatively short and as 
regards the whole surface of the earth m general not 
contemporaneous The great ocean basins are distinct 
dvnattiic provinces and each has expencncod periods of 
diastrophic activity poculiar to its individual history The 
epochs of organic ocforination are relatively brief Fold 
ing and unconformity are frequently not contemporaneous 
even m one and the same dynamic province 
The processes of erosion segmentation chemical 
activity and organic evolution have been periodically con 
dittonra according to the periodicity of diastrophism The- 
corresponding ph>sical phenomena exlubit rhythmic changed 
which repent similar conditions In like associations 
Erosion has been constant on land surfaces throuA the 
activity of some of the subproccRSPS decay denudat&n or 
aggradation which have never failed to make a record 
Marine sedimentation has sometimes been inconstant 
During penoda of diastrophic activity when Lands have 
been high epicontinental seas small and marine currents 
largely confined within deep ocein basins sedimentation 
has been dominant but during periods of diastrophic 
inactivity when lands have been low epicontinental seas 
extensive and manne currents active on shallows and 
*itralts sedimentation has failed in consequence of non 
deposition or marine scour in appropriate situations 
The criteria of correlation are both physical and organic 
The physical facts are basal The organic forms tlwugh 
endowed wifh evolutionary energy are dependent and 
sequential 

Evolution of Intelligence 

Prof C ]udson Herrick In his presidential address to 
Section b (Zoology) discussed the evolution of intelligence 
and its organs In the course of his address he observed ^ 
Many a boy s brains are curdled and squeezed into trad! 
tional artificial moulds before he leaves school HU 
education Is complete and senile sclerosU of the mkid 
has begun by the tune he has learned his trade For how 
many such disasters our brick-yard methods In the public 
schools are responsible Is a question of lively InteretS We 
who seek to enter Into the kingdom of knowledge and to 
continue to advance therein must not only become as littio 
children but we must learn to continue so The problcmt 
of srientific pedagogy U essentially this— prolong the 
plasticity of childhood or otherwise expressed to Muoe 
the Interval between the first childhood and the aecond 
childhood to as small dlnocntlont as pOMlWIe TUe decile 
or educational period of a mammal Is lai^y devoted to 
the orogrestlve mechanisation of the in bom plastic tinue 
of the higher correlation dentresi it to habit formation 
or otherwise expressed to the elaboration of acoulred 
autonmtUms and reflexes of the type comgBonly referred 
to as lapsed Intelligence Much confusion hat arisen from 
the failure to distinguish these Individually acquired auto- 
naatisms from those performed in the hereditary pattern 
I e lapsed Intelligence from true Instinct 


NATURE 


”5 


March 24, 1910] 

Summarising^ the ar^ment of hts address Prof Uerrick 
•aid -~In our analyst of the behaviour of animals and 
Its mechanUma wc start with the troplsm and the reflex 
This t/pe of response is In some of its simpler phases in 
dUdngulshablo from tho reactions of dead machines to the 
CofOis which actuate them but the more complex reflexes 
on Che other hand ^ade over into those behaviour types 
which we call intelligent No one has yet succeeded in 
formulating a clear-cut definition of the binits of the reflex 
-at either its lower or its higher extreme and perhaps no 
one ever will for the whole list of behaviour types from 
machines to men probably forms a closely graded series 

Even the simpl^ reflexes exhibit a measurable refractory 
phase or pause In the centre where the afferent impulse is 
made over into the efferent When reflexes are com 
pounded there Is another factor which may tend to modify 
or delay the response This is the dilemma which arises 
when two or more reflex centres ore so related that a 
given afferent Impulne coming to one of them may take 
any one of several final common paths to the organs of 
response The reflex response which actually emerges in 
sucJi a case will generally be the adaptive one 1 r the 
one which is best for the organism The selection of the 
adwtlve response in such a case may be termed physto- 
foglcal choice and it always Involves a leng hening of the 
rcfractoiT phase In the neural tensions or the refractory 
phase of ^ysiological choice wc find the germs of tht 
complex anticipatory reactions which in turn nave nurtured 
the awakening Intelligence 

The comparative study of animal behaviour in the 
broadest sense of the term is as essential as other branches 
of physiology to the comprehension of animal structures 
and the enlargement of our knowledge of scientific 
fact In this field will contribute greatly to the more perfect 
integration of the three great branches of biology — 
anatomy physiology and psvchology — and the correlation 
of the whole with other departments of knowledge Our 
philosophy of nature is sound just in proportion as wc 
succeed in effecting these correlations of experience 

Kei^nie to Chemical 5Umidafiofi 

In Section G (Botany) the president. Prof H M 
Richards of Columbia University New lork addressed 
the members on the nature of response to chemical stimula 
tlon Few If any physiologists would he sold tonday be 
inclined to deny the ultimate chemical nature of the 
response of protoplasm to any form of stimulus It is the 
purpose here to limit the examination of chemical imta 
tion more especially to actual concrete chemical substances 
brought Into relation with living protoplasm and to Inquire 
somewhat more particularly Into their mode of action and 
the nature of the changes which they induce The import 
ance and fundamental nature of these reactions cannot be 
doubted For this purpose we may include in the list all 
thosq Bubstanres whiem it may reasonably be believed 
induce by their chemical action constitutional changes In 
protoplasm These substances may be mineral salts 
organic compounds of great diversity of structure including 
anmsthetlcs which have been pi^haps wrongly placed 
in a special class and even gases of a simple constitution 
They may be cr>stalloidal electrolyte^ or oon-electroI> tes 
or perhaps even colloidal 

There arc some points In regard to the norma! food 
supply which have a direct beirlng upon the question of 
chemical stimulation ^ as defined even In Its restricted sense 
In the case of some of the necessary food materials the 
concentration may vary within relatively wide limits before 
the effects of a lack or excess of these substances are 
observable In such cases the increase necessary to pro- 
duce a reaction may readily be so great as to involve a 
material increment In the isotonic coefficient of the solu 
tlon and thus confuse any result produced by any direct 
chemical stimulus with those Initiated bv the change In 
osmotic pressure It is known however that some of the 
necessary aalts which am required by the plant in relatively 
small quantities may If the cond^tration be raised above 
the normal point cause a secondary stimulation of growth 
and eventually if the mcre-ise be continued become 
inhibitory after the manner of poisons 

In its restricted sense chemical stimulation may be said 
to deal with the effects of chemical agents which are not 
only not necessary, but which may be positively deleterious 
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to the organism — poisons in short It has been estab- 
lished that many if not all classes of su^tanoes wfaidi 
exert a toxic action on protoplasm will become stimulatory 
if presented to the ulls in sufficiently small doses Sane 
where between an inhnitcsimnlly weak solution which pro- 
duces no reaction to the toxic dose which kills there Is 
a stimulative optimum which gives the maximum of re- 
action The question is not the possible ultimate lethal 
effect of these poisons but how far they may serve to 
excite the proti^lasm to extraordinary activity The 
amount required to effect the latter result will naturally 
vary with the substance certain mild poisons possibly never 
affecting the plant bc>ond the stage of stimulating growth 
no matter how high a concentration was employ^ 

Prof Richards concluded by dealing in some detail with 
the influence of chi mi cal stimulus on the physiological 
activities of the plant and why and In what manner the 
specific irritants used affect the quantitative and even 
perhaps the qualitative formation of cnxymes 

Racial Differences in hfental Tratis 

In Section 11 (Vnthropology and Psychology) Prof R S 
Woodworth of Columbia University the president of the 
section in his address took up the question of racial 
differences m mental traits 

Our inveterate love for types and Miarp distinctions he 
said is apt to stay with us even after we have become 
scientific and vitiate our use of statistics to such an extent 
that the average becomes a stumbling block rather than 
an aid to knowledge We desire (or example to compare 
the brain weights of whites and of negroes We weigh 
the brains of a sufficient number of each race — or let us at 
least assume the number to be sufficient When our 
measurements arc all obtained and spread before us they 
convey to the unaided eye no clear laea of a racial differ 
ence so much do they overlap If they should become 
jumbled together wc should never be able to separate tlje 
negroes from the whites by aid of brain weight but now 
we cast up the average of each group and find them to 
differ and though the difference is small we straightway 
seize on it as the important result and announce ifcat the 
negro has a smaller brain than the white We go a step 
further and class tlie while as a large brained race the 
negro as a small brained Such transforming of differences 
of degree into differences of kind and making antitheses 
between overlapping groups partakes not a little of the 
ludicrous 

We seem to be confronted by a dilemma for the group 
as a whole Is too unwieldy to gra»»p while the average 
though convenient is treacherous What we should like 
IS some picture or measure of the distnhuiton of a giveji 
trait throughout the members of a group and fortunately 
such measures and pictures can be had Convenient and 
compact measures of variability are afforded by the science 
of statistics and are of no less importance than the 
average but still better because clo'ser to the actual 
facts are graphic or tabular pictures of the distribution 
of the trait showing the frequency with which it occurs 
in each degree The distribution of a trait is for some 
purposes more important than the average 

After considering certain pnH-autions and criticisms Prof 
Woodworth dealt in order with the \arious senses Tho 
point of special interest is he pointed out as to whether 
the statements of many travellers ascribing to the 

savage extraordinary powers of vision hearing and 
smell can be sutetantiatinl bv exact tests The common 
opinion based on such reports U or has been that 
savages are gifted with sensorv powers quite any 

thing of which the Europe in is capable though Spencer 
explains that this is a cause of inferiority rather than the 
reverse because the savage is thus led to rely wholly on 
his keen senses and to d< vote his whole attention to sense 
impressions to the neglcit and atrophy of his InlellccUial 
powers , . , 

Sight hearing smeU touch the pain sense were eaUi 
considered in detail and Prof Woodworth came to the 
conclusion that on the whole the keenness of the senses 
soems to be about on a par in ths various races of man 
kind Differences exi*(t among the members of anv ncr 
and it IS not improbable that (hfferenret exist bci \een 
the averages of certain grouns especially wh^n these are 
small isolated and much inbred Some interest said 
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Prof Woodworth later attaches to tests of the speed of 
simple mental and motor performances since thoufjh the 
mental protest is very simple some indication may be 
afforded of the speed of brain action The reaction time 
tecit has been measured on representaHves of a few races 
with the general result that the time consumed is about 
the same in widely different groups 

Chetnfeaf Kegufatton 0 / the* Proceiscs of Ihe Body 

Prof W H Howell of the Johns Hopkins University 
delivered the presidential address in Section K (Physiology 
and Fxperimenta] Meditine) He summarised the present 
state of knowlodge of the chemical regulation of the pro- 
cesses of the bray by means of activators kinases and 
hormones The chief points touched upon are as given in 
the following brief abstract 

In recent >cars wc have come to understand that the 
complex of activities in the animal body is united into a 
functional harmony not only through a rcAcx control 
exerted by the nervous system but olso by means of a 
chemical regulation effected through the blood or other 
liquids of the organism Having referred to Brown 

S^uard 8 gem r ilisation according to whah tviry 

tissue of the bod) in the course of its normal meta 
holism furnishes material to the blood that is of import 
ante In regul iting the activities of other tissues Prof 
HowoH said m recent )ears it has been ro stated in 
attractive form by Schlefferdccker in his th ^ory of the 
symbiotic relationship of thi tissues of tin. body Accord 
mg to this author we nuiv conceive thit among the 
tissues of a Single organism the principle of a struggle for 
existence which is so Important is regards the relations 
of one organism to another is replaced for the mn t part 
by a kind of symbiosis such that the products of meta I 
holism in one tissue serve as a stimulus to the activities | 
of other tissues From many sides and in many ways 
facts have been accumulating which tend to impress the 
general truth that the co activity of thr organs and tissues 
may be controilcsl through chemical chang s in the liquid 
media of the body as well us through mrve impulses but 
in physiology it least wc owe the donnite formulation 
of this point of view to Bayhss and St irling Starling s 
convfMiient term of hormone us a general disignitlon 
for such substances has served to give a wide currency to 
the conception 

In treating this subject one must consider also the more 
or less nearly nlited instances of combined utiviiy of a 
chemical sort which are expressed by such tenns as 
chemical activators kinases and to ferments fhe^'e 
terms like that of honnone arc relatively new they have 
been brought into existence by Investigators to explain or 
to express special reactions connected with mcrabohsm and 
pirtlrularly with th« action of ferments The word 
activator his reference to the fact long known that the 
ferments or some of them at leist are secreted in an 
inactive form a preferment which is activated or con 
verted to an active form by a reaction with some definite 
substance produced elsewhere in the body 

The term kinase is used at present in animal physiology 
in connection with two reactions only In both cases it 
refers to an mtivating process where the activator Is a 
colloidal substance of unknown composition 

In addition to the activators of the inorganic and the 
colloidal tvpe there Is perhaps a third kind of activation 
< xempllfied in the substances known as co-enzymes or co- 
ferments This term may be used to define that kind of 
tuoperativa activity between an enzyme and some other 
non-cotloidal substance which we see illustrated in the in 
lluence of the bile salts upon pancreatic Hpasc The 
process differr from activation of a proferment to a ferment 
only In that the combination of the enzyme with Its 
activator is dissociable instead of being permanent By 
dialysis or otherwise the co-enxyme con ^ separated from 
the enzyme and the action of the two may be tested 
separately or in combination Starling deflneji liormonin 
fls chemical m'^xsenger** which formed in one organ travel 
in the blood stream to other organs of the body and effect 
correlation between the activities of the organ of origin 
and the organs on which they exert their specific effect 
Such substances belong to the crystalloid rather than the 
coU^d class thev therefore are thermostable and do not 
act M antigens when Injected into the living animal 
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The substances of known composition which may be re- 
garded os playing the rdle of hormones are few in number 
three or four at most ns follows —first the carbon dioxide 
formed m the tissues particularly in muscle during coh 
traction secondly the adrtnalin of the adrenal ^andft 
which in some way directly or indirectly makes possible 
the full functional activity of the involuntary musCulatui'e 
of the body thirdly the hydrochloric acid prodOcM in the 
stomach which stimulates the formation of secretin m the 
duodenal epithelium and fourthly, possibly the iodo- 
thynn of the thyroid gland with its dynamogenic effect 
upon the neuro<4nuscular apparatus of the body In addl 
tipn there are a number of hormones of unknown com 
position which have been either proved or assumed to 
exist and arc held responsible for certain well known 
correlations of function 

Method and Matter of Science 
Under the title bclence as Subject matter and as 

Method Prof John Dewey of Columbia University in 
his presidential address to Section L (Education) introduced 
the question of how far the science teaching m schools 
has up to the present been educational in the true sense 
All he said who arc much interesud in securing for 
tlve sciences the pl'ice that belongs to them In education 
feel a certain amount of disappointment at the results 
hitherto attained ihc glowing predictions made respect 
mg thtm have been somewhat chilled by the event Of 
tourse this relative shortcoming is due in part to the 
unwillingness of the custodians of cducatloml traditions 
and ideals to give scientific studies a fair show \et in 
view of the relatively equal opportunity accorded to science 
to-d ly compared with its status two generations ago this 
C 1 USC alone does not explain the unsatisfactory outcome 
Considering the opportunities students have not flocked 
to the study of science in the numbers predicted nor has 
science modihed the spirit and purport of all education In 
a degref commensurate with the claims made for it The 
causes for this result are many and complex One in 
fiuintiil cause the lemcdy for which most lies with sclen 
tific men themselves ts that science his been taught too 
much as an accumulation of rend^ made material with 
which students arc to be made familiar not enough as a 
method of thinking an attitude of mind after the pattern 
of which mental habits are to be transformed 
The infinitely exti nsive character of natural facts and 
the universal chirarirr of the laws formulated about them 
is sometimes claiimd to give science an idvantnge over 
literature but viewed from the standpoint of education 
this presumed superiority turns out a defect that is to 
siy 40 long ns we confine ourselves to the point of view 
of subject matter Just because the facts of nature are 
multitudinous inexhaustible they begin nowhere and end 
nowhere in particular and hence are not jiJst as facts 
the best material for the education of those whose lives 
are centred in quite local situations and whose careers are 
irretrievably partial and specific If we turn from raulli 
phcity of detail to general laws we find indeed that the 
laws of science are universal but we also fine* that for 
educational purposes their universality meins abstractness 
and remoteness 

One of the most serious difficulties that confronts the 
educator who wants in good faith to do something worth 
while with the sciences Ts their number and the Inde mite 
bulk of the matenoj in each At times it seems as if the 
educational availability of science were breakin^^ doqm 
because of Us own sheer mass There is at once so much 
of science md so many sciences that educators oscillate 
helpless between arbitrary selection and teaching 0 little 
of everything Science teaching has suffered because 
sclencp has bwn so frequently present^x! just os so much 
read) made knowledge so much subject matter of fact npd 
law rather than as the effective method of inquiry into any 
subject-matter 

we define Rcience as systematised knowledge but the 
definition is wholly amblguoiu Does It mean the body of 
facts the subject matter? Or does It mean the processes 
bv which something fit to be called knowledge u brought 
into existence and order introduced into the flux of expeH 
ence? That science means both of these things will 
dmbtlesfl be the reply and rightly but In the order bdth 
of time and of imfK>rtance science os method precedes 
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science as subject matter Systematised knowledge is 
science only because of the care and thoroughness with 
which it has been sought for selected and arranged 
Only by pressing the courtesy of language beyond what is 
decent can we term such Information as is acquired ready 
made without active experimenting and testing science 
The force of this assertion is not quite identical with the 
commonplace of scientific Instruction that text book and 
lecture are not enough— that the student must have Inbora 
tory exercises A student may acquire laboratory methods 
as so much isolated and final stuff, just as he may so 
acquire material from a text book One s mental attitude 
Is not necessarily changed just because he engages in 
certain physical manipulations and handles certain tools 
and materials This problem of turning laboratory 
technique to intellectual account Is even more pressing 
than that of utilisation of information derived from books 
Almost every teacher has had drummed Into him the in 
adequacy of mere book instruction but the conscience of 
most is quite at peace if only pupils are put through some 
laboratory exercises Is not this the path of experiment 
and induction by which science develops? 

It must not be supposed that in dwelling upon the 
relative defect and backwardness of science teaching the 
intention Is to deny its absolute achievements and improve 
ments but it must be pointed out that only to a com 
parativcly slight extent has the teaching of science 
succeeded In protecting the so-called educated public 
against recrudescences of all sorts of corporate su^rsti 
tions and silliness 

It IB not to be expected that our schools should send 
forth their students equipped as judges of truth and falsity 
In specialised scientific matters but that the great majority 
of those who leave school should have some Idea of the 
kind of evidence required to substantiate given types of 
belief docs not seem unreasonable Nor Is it absurd to 
expect that they should go forth with a lively interest in 
the ways in which knowledge is imiiroved and a marked 
distaste for all conclusions reached in disharmony with 
the methods of scientific inquiry 

The future of our civilisation depends upon the widening 
spread and deepening hold of the scientific habit of mtiia 
and the problem of problems in our education Is therefore 
to discover how to mature and make effective this scicnlilic 
habit Mankind so far has been ruled by things xnd by 
words not by thought for until the last few moments of 
history humanity has not been In possession of the con 
ditions of secure and effective thinking Without ignoring 
in the least the consolation that has come to men from 
their literary education it is not too much to say that 
only the gradual replacing of a literary by a scientific 
education can assure to man the progressive amelioration 
of his lot Unless wc master things we shall continue to 
be mastered by them the magic that words cast upon 
things may Indeed disguise our subjection or render us less 
dissatisfied with it but after all science not words casts 
the only compelling stcII upon things 

rhe modern warship seems symbolic of the present post 
tion of science in life and education The warship could 
not exist were it not for science — mathematics mechanics 
chemistry electricity supply the technique of Its construe 
tlon and management but the aims the ideals in the 
service of which this marvellous technique is displayed are 
survivals of a prc-scientific age that is of barbarism 
Science lias as yet had next to nothing to do with form 
ing the social and moral ideals for the soke of which she 
is used Even where science has received its moat attentive 
recognition it has remained a servant of ends Imposed 
from alien traditions. If ever we are to be govemM by 
intelligence not by things and by words, Klenca must 
have something to say about what we do, and not merely I 
about how we may do it most easUy and economically | 
and if this consummation it achieved the transformation 
must occur through education by bringfag home to men s 
habitual inclination and attitude the ti^fi^ce of genuine 
knowledge bnd the full import of the conditions requisite 
for its attainment Actively to participate in the making 
of knowledge Is the highest prerogative of man and the 
only warrant of his freedom When our schools tmly 
become laboratories of knowledge-making not mills fitted 
out with Information hoppers tbm will no longer be need 
to discuss the place of science In education 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Glasgow — Committees of members and friends of the 
University have procured contributions amounting to some 
1500! for the purixitte of commemorating the services of 
Dr John Cleland regius professor of anatomy from 1877 
to 1909 and Dr WiUiam Jack professor of mathematics 
from 1879 to 1909 who retired last year It has been 
decided to present to the University a portrait of Dr 
Cleland painted by Sir George Reid with a replica for 
Mrs Cleland and a portrait of Dr Jack painted by Sir 
James Guthne and also a pnre to be awarded at intervals 
for the best thesis on a mathematical subject approved for 
the degree of Doctor of Science during the preceding 
period 

The University Court and Senate have had under con 
sideration a proposal emanating from the general council 
of graduates for the establishment within the University 
of an order of Independent lecturers, analogous to pnvai 
docenten who should give courses of lectures qualifying 
for graduation and duplicating those already given by the 
regular professors and lecturers The new lecturers were 
to be provided w th class-room accommodation and were 
to depend for their remuneration on the amount of fees 
received from students attending their classes After a 
prolonged discussion in which the Senate expressed the 
opinion that the proposal was not likely to contribute to 
educational efficiency and the finance committee that It 
would seriously disarrange the University funds the Court 
decided that effect could not be given to the scheme under 
the existing constitution of the University 

Ihe University Court has sanctioned the establishment 
of a new course of instruction in chemistry including 
metallurgical chemistry for students of engineering The 
course will be given by Dr Cecil II Desch and will 
extend over the first two terms of the session The 
ordinary course by Prof Ferguson will be attended by 
Students of arts medicine and pure science Dr Desch 
announces a course m metallography during the summer 
session 


Ihe Civil Servite Lstiinaies in ilass iv ( ducation 
science and art) just issued as a White Paper' show a 
net increase for 1910-11 of 697718/ over the figures for 
1909-10 The total estimates of 1865148)/ for the 
ensuing year include the following —Board of I ducation 
140646)7/ increase 417 663/ British Museum 175 ® 95 ^ 
decrease 3333/ scientific investigation Ac 74 228/ In 
crease 97^/ universities and colleges Great Britain and 
intermediate education Wal^s a 18 100/ increase 700I 
Scotland public education a 253 725/ increase loO 4341 
Ireland public education i 656 901/ increase 34 980/ 

endowed school commissioners 925/ increase 5/ um 

versities and colleges 168 080/ increase 139 930/ Qu en s 
Colleges nil (last year 4700/ ) 

A nxpuTATiON from the Irade Union Con^^r ss waited 
upon Mr Runciman President of the Bo^rd of Education 
on March 17 to urge among other matters technical 
training In day time classes the raising of the school age 
entirely free secondary education and the appointment of 
a Royal Commission to inquire into the misappropriation 
of educational endowments In replying Mr Runciman 
said he hopes that by next Session a Bill will ^ introduced 
which will deal partly with the raising of whool age and 
partly with the question of day technical classes If day 
technical cUtaei are to be of much use there must to 
prefsure brought to bear on employers All educationists 
desire to see the school a^c raised Children who leave 
school at thirteen or fourteen know practically nothing 
about arithmetic or writing with ease This dpplorable 
state of things can bp remedied m two ways by raising 
the school age and by bringing the technical classes nearer 
to them Trade unionists he said can do as much towards 
the advancement of education as Parliament can Dealing 
with free places in secondary schools Mr Runciman said 
that taking the whole of the secondary schools of this 
country In 1907-8 there were 2 per cent more than the 
35 per cent standard while in 1909-10 31 per cent of 
the total places in the secondary schools were free places 
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Tho State is making a change In many of the endowed 
chanties which are scattered all over the country In the 
course of time it will be possible not only to apply the 
whole of the educational endowments to the original pur 
poses of their founders but to c<»nbine the small endow 
ments so as to make them effective 

Thk issue of the Journal of the Assoaatlon of Teachers 
In Technical Institutions for January contains a paper by 
Mr John Vrilson the president of Utc association on the 
relation of the technical Institution to the modern university 
After commenting upon the advanced character of much of 
the teaching earned on m technical Institutions and men 
tioning the creditable amount of research work published 
> early by the staffs and senior students of these schools 
and colleges Mr Wilson gave some Interesting statistics 
as to the students who graduated In science at the ITnl 
versltv of Tvondon during 1909 It appears that altogether 
303 candidates were aword^ the degree of B Sc and that 
S7 of these studied entirely at technical Institutions while 
if the students who di1 part of their work at a technical 
institution arc included the number reaches 80 Mr 
Wilson also gives the numbers of registered Internal 
students and recognised " teachers In London poly 
technics and compares the total with those in the case 
of certain other London colleges During the session 
TO08-Q tho number of register^ Internal students in the 
faculty of science was — at University College 334 
King 8 College 1^^ East I^ndon College 1A3 and at 
eight recognised' pol> technics 173 In these eight poly 
technics there are 94 recognhid * teachers of arts 
science and engineering In other words the polytechnics 
have become important centres of university work Mr 
Wilson maintains that ^he success of even the limited 
recognition of I^don pol> technics bv the University of 
l^ndon clearly points to the desirability of the extension 
of that recognition by the University and to a widely 
Increased measure of recognition of local technical instltu 
tlons bv the provincial universities 

At a meeting of the Royal Dublin Society on March 9 
Prof Senler delivered a lecture on The University and 
rechnicat Training * From the account of the meeftng In 
the Ifhh Times of March 10 we learn that Prof Senler 
considered four types of institutions for the advancement 
and diffusion of learning and of its applications to society 
institutions of acknowl^gcd umversi^ rank or residential 
college universities exemplified by Oxford the research 
university as seen at Berlin the examination university 
first known In Napoleon s University of Paris and the 
technical research university Charlottenburg In Fngland 
he said where numerous new universities have been estab* 
lished in recent years the type adopted has been a com 
blnation of the German Research University and the 
German Technical Research University the one or the 
other type predominating according to local needs and 
the whole adapted to it« surroundings particularly to the 
conditions of secondan education Whatever view mav be 
held respecting the German practice of separating these 
two types os adapted to German conditions Prof Senler 
thinks that for the conditions which prevail In the British 
Isles the combination of the two in new universities Is a 
wise arrangement The two new universities In Ireland 
are also of thU combined type and are to be adapted to 
Irish educational conditions and the needs of the country 
After directing attention to the Influence I leblg exerts 
through his students In the direction of scientific research 
Prof Senler said so great Is that influence that science 
laboratories after the model of C lessen have become the 
recognised attribute of science professorships throughout 
the world Another advantage possessed by the (terman 
university U the character of the leaving examination of 
the tecondbry school It corresponds to a matriculation 
examination with the added knowledge acquired bv about 
two years unlversitv study In arts and Its acceptance by 
the university as evidence of sufficient knowledge for 
matriculation relieves the university of the practice of 
'giving the student an examination as his first experience 
on entering In Prof Senler *a opinion serondarv schools 
should abandon all attempts to teach experimental science 
To rival the work of the German universities the better 
organisation and coordination of the entire educational 
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system is necessary Germany has built up a chemical 
Industry with tens of millions of pounds annually through 
the agency of research chemists methodically trained In 
technical schools German manufacturers know the value 
in dividends of the services of trained research chemists 
Irish and English manufacturers do not 


SOCIETIES AND ACADEMIES 

London 

Physical S'^cietv h hiusi\ 35 -^1 f H L. Callendari 
F R j president in the chair — Prof J Porry Tele- 
phone circuits The author published a paper In the 

Proceedings of the society in 1893 showing how voltage 
V and current c are attenuated al^g a telephone or su^ 
marine telegraph line a line with resistance r capacity k, 
inductance T and Icakance s per unit length currents are 
of the form sin qt When Iqjt Is considerable the mathe 
inatical expressions become simple It was pointed out that 
the introduction of / is of great benefit The author now 
points out that k may be made negative by the use of 
inductance leaks to earth and I may be made negative 
by the use of condensers In senes with the line To 
introduce I as Mr Pupln has done by inductance coils 
at equidistant places on the line or to introduce the other 
properties mentioned by placing other contrivances at equal 
distances is a mathematical problem of great complexity 
Contrivances placed close together hu\e the same effect as 
the continuous distribution of properties but there is con 
siderable expense the problem is to find how far apart 
ihe contrivances may be placed so that the effect produced 
shall still be beneficial Mr Pupin has given a rule for 
the spacing of his coils but practical men dispute its 
accuracy nobody hns given a rule for other contrivances 
the object of the author is to give an easy method of 
calculation which Is practically correct and can be used 
when the contrivance is any network or other comblna 
tion of resistances inductances and capacities — some being 
leaks to earth-- and it may include transformers motors 
and generators Suppose there are contrivances at the 
equidistant places A B &c m miles apart In a cable 
which has the above mentioned properties r k I and s 
There is a contrivance the terminals of which are A and 
\ another thi terminals of which are B and B, between 
A and B there is m miles of cable I et the currents in 
the line at A A and B be f r* and C Let the voltages 
at these points be o v and V The assumption on which 
the whole method is based is that V fC^v/e^p This is 
practically true ever\ where In n long line except near thb 
ends Now whatever be the nature of the contrivance we 
can calculate v and c from v and e It is also known 
that 

V = ere h w// + slab wtt 
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Putting V/r or p equal to v/c we have a quadratic to 
calculate p and therefore V and C and tho problem Is 
solved Taking c^ninqt and calling It t then vwfp 
Whatevef- the contrivance may be we find that V*a+gp 
and where m $ a and b are given In value 

they are usu^y unreal quantities of the form M + Nf 
where 1 is - 1 Solving for p and finding C we liave 
two answers which are reciprocals of one another If 
i(a-fg) be called P and this Is very easily evaluated 
then 

C*Ptv^P»-i V 


Fxamptes of the use of the method are givefl some show 
Ing that the detached contt^vapets produce much the same 
and others veiy different effects from what might have 
been expected from a study of the cable with continuoui 
properties It Was shown that a Uti^ may have oontrt 
vanoes somewhat far apart which will tune It to a musical 
note merely so that it acts almost tike an ohmic ^eals^ 
once but which will not transmit well the currents bf 
other frequencies and that for the coramerdal transmUdiMi 


March 24, 1910] 


NATURE 


1 19 


of Speech there must be a compromise Ihe luthor laid 
stress upon the fact that his method of calculation could 
be taught to quite non mathematical people — Prof C H 
Ummm fhe laws regarding the direction of thcrmo-clcctnc 
currents enunciated by m Thomas — H R N«ttl«ton 
New method of determining thermal coiductivity 

Mlneralogical society March 15 — I itif \N J Lewi 
b R b in the chair — G W QrmbhMi A new form of 
petrological microscope with notes on the illumination of 
microscopic objects Ihe new Instrument which is of the 

Dick ^ or ^ English pattern has a focussing sub 
stage carrying a senes of condensers mounted on a triple 
nose piece each capable of being inserted in the axis of 
the instrument A new explanation was given of the 

Becke ' or bright line effect especially applicable to 
parallel polarised light traversing mineral sections which 
meet along Inclined junctions — W F P McLIntoclK 
Datohtc from the Lizard district Datolite winch is 
associated with calcite chalcopyrito and natrolite (rare) 
in veins and geodes at the junction of the serpentine and 
hornblende schist Parc Bean Cove Mullion I izard dis 
trict Cornwall occurs in cr> stats measunng up to 2 cm 
along the h axis and displayed fourteen forms of which 
two were new An analysts gave SiO, 37 4^ CaO 34 67 
FcjOji and AlgO, 057 B.O. 2187 H,0 567 total 
too 23 — Arthur RusmII Additional notes on the occur 
rence of zeolites In Cornwall and Devon Ihe occurrence 
of heulandite a mineral hitherto not recorded from torn 
wall at Carrlck Du Mine St Ives Cornwall was 

described also of rhabazito and heulandite ^t the Ramsley 
Mine South Tawton Devon — Dr J W Ivans A 
modification of stcreographic projection 1 aces below the 
plane of projection arc represented by the same points as 
parallel faces above it upper faces being distinf^uishcxl bv 
a plus and lower faces by a minus sign — Dr J W 
Axes 6f rotatory symmetry Coincidence 1*1 com 
plete or codirectional when equivalent lines and their 
directions coincide incomplete or contradirectionnl when 
equivalent lines coincide but equivalent directions of uni 
terminal lines are opposed in both cases It is cohnear 
If a minimum rotation of zw/n result in codinctional 
contradirectional or cohnear coincidence the axis of rota 
tion has codirectional contradirectional or colmenr 
symmetry with cyclic number 11 — Prof II I Bowman 
exhibited mod<Is illustrating space-lattices and Sohneke s 
point systems 

Dl BUN 

Royal Dublin S'^ciefv F b u na2 — Mr R M riruon 
in the chair —Prof W Brown Chrome steel magnets 
Eight steels containing from 1 75 to 0-22 per cent of 
chromium were tested for magnetic moment p^ gram the 
best result being obtained with a magnet which contained 
about 2 5 per cent of chromium -W J Lyon* The 
distribution of mean annual rainfall over the counties of 
Dublin Wicklow Kildare and Mtath The rainfall over 
this area varies from below 28 inches to probably more 
than- 60 inches in a very marked manner closely related 
to the very striking orographical features of the area The 
author suggested that the recognised action of hills in 
inducing condensation bv causing ascensional currents was 
not an odemiate cxplanalinn of the marked increase found 
In the rainfall of nillv districts He thought it probable 
that mountains facilitated the processes of rain develop 
ment apart from any influence on condensation — Prof 
W F BBrr«tt A simple form of open scale barometer 
In form this instrument resembles an air thermometer 
only that It indicates variations of atmospheric pressure 
and IS almost Insensible to changes of temperature This 
Is accomplished by making use of a Dewar s liquid air 
flask at the air receptacle into which Is sealed a quill 
glass tubing containing an index of a dense non-conducting 
liquid The tube Is open to the air at one end and is 
sealed into a wider glass tuber which surrounds it and 
from which the air has been cilhausted as completely as 
possible It is found in practice that the readings corre- 
spond fairly well with those of an ordlntrv barometer 
and as it can be made as sensitive as desired by altering 
the ratio of the capacities of the bulb and Index tube it 
is adapted for domestic use as a weather-glass and claims 
to be nothing more 
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Paris 

Academy of Scicu c» March 14.— M Emile Picard in 
the chair Hinri ind Jean Bsoquor*! and H Kanicrlingh 
Oniwa fh phosphorcst i ncc of uranvl salts at very low 
temperatures 1 he changes observed in the absorption 
spectra at temperatures down to that of liquid air have 
been described in a previous paper In the present paper 
details of the spectra are given for the temperatures of 
80^ C absolute (boiling nitrogen) and 14° C absolute 
(solid hydrogen) Ihe bands approach asymptotically a 
limiting position ns the temperature is lowered A very 
strong magnetic field (35 000 Gauss) is without influence 
on the spectra Ordinary phosphor* scent spectra appear 
to be due to the < fleet of traces of impurities in the pnos 
phorescent substanr this is not the case with uranyl 
salts the spectra ajipt^r to be due to the uranium itself 
— H DMlandrM and P Idnte The spectrum of the 
comet 19TUU Ihc arrangemrnt of the spectrograph used 
IS dl scribed and the wave lengths of the lines observed 
given Ihe bands of hydrocarbons and cyanogen wero 
identific?d — J BouMliwaq The vertical propagation at 
^rcat depths of the mo\ptnont of waves by emersion in 
the case of a canal or basin indefinite horizontally — MM 
Hall«r and hd BAu«r Ihi 'ilk^talion of the fatty ketones 
b> the use of sodium tmidc Ihe decomposition of the 
hexa alkylketones Dicthylketone has been methylated by 
sodium amide and methyl iodide ethyl isopropylketone 
dl isopropylketone a high boiling cond nsution product and 
t( trimethyl ethylketone being produced The hexa-alkyl 
acetones are split up by sodium amide a trlalkylmethanc 
ind tnalkylacetamide arising from the reaction — Prof 
Hittorf was elected a foreign associate — Chirles Nord 
mafin Ihe absorbing atmospheres and the intrinsic 

luminosities of some stars — ^Jules Balllaud« j Ohatalu 
and M QlMoBinI Observation of a minor planet at the 
Observatory of Pans The traces of this phnet were first 
noticed bv Jules Baillaud on a negative of the international 
chart of the sky taken on March 3 Observations are 
tihulnted for Varth 3 s 7 8 10 and ii br6d<5ric 

RImb Certain systems of functional equations and the 

approxim ition of continued functions - L Raitiif The 

‘ligebruic surfaces representable on that of Kummer — H 
I.Broo« The equation of telegraphists — F ■•tmnavB 
Ihe simultaneous production of stereoscopic relief and of 
changing aspnt m the photoji^rnphic im-igp — Pierrp W»1 m 
and Kamtrlingh Onn«« The h ituration intensity of 
m-ignf tisation at very low temper Uu res The intensities 

of saturation have been measured at the ordinary tmipern 
turc and at the temperature of boiling h>drogeii (20“ C 
absolute) for nickel iron and magnetite The results for 
cobalt were not satisfactory — Pierre W«Im and Kamer 
lingh OniiM The magnetic properties of manganese 
vanadium and chromium For these metals at the 
temperature of solid hydrogi n (14® C absolute) there was 
expected either the appearance of ferromagnetic phenomena 
or a paramagnetism considerably increased -iccording to 
( urn s law It was found experimentally that neither of 
these cffeits was produced the magnetic phenomena re 
in lining very slight The theoretml consequences of these 
facts are discussed — P Valllant A pirtlcular case of 
evaporation A study of the diffusion of the vapour arising 
from a liquid in a rjlmdncal tube the length 01 which was 
great in proportion to its diameter — Ch FBry A new 
reflectomettr A hemispherical cavity is formed in a block 
of plane glass and the hole exarlly filled by a hemi 
spherical blotk of glass of the same curvature The drop 
of liquid the refractive index of which is to be measured 
IS placed between the two blocks and the radius of the 
dark ring formed by total reflection measured From this 
and the corresponding railius of the dark ring when air 
IS between the two blocks the index of refraction can be 
dc termined with an accuracy of about 0*00^ — L Blooh 
Chemical actions and ionisation by bubbling It is shown 
that the ionisation produced when gases are evolved from 
a liquid is the result of actions m the liquid surface — 
O Boudoimrd The testing of metals hy the study of 
the damping of viWalory movements — Af The 

analysis of essence of turpentine by curves of miscibility 
The author s results generally confirm those of M Louise 
but some differences are tinted out — M LaOBq A 

colloidal solution of pure metalliL arsenic A colloidal 
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solution of arsenic con be obtained by the electroljrsls of 
an alkaline solution with arsenic for the ano^ or by the 
electro-reduction of an alkaline solution of arsenious add. 
The properties of the solutions thus obtained are described 
in detaiL— T B l andorwiia The catal^ls of the 
aropiatic acids A study of various catalytic substances 
shows that only thorla drcooia, and green oxide of 
uranium are of practical use in this reactioni and of these 
thorla has the preference More than tiiirty aromatic 
mixed ketones have been obtained by the application of 
this reaction — F Ooutiirlwr The stability of the ^keto- 
aldehydes — G Oatmiw A new method of synthesis of 
unsaturated ketones Stannic chloiide can replace 
altuninlum chloride with advantage In reactions between 
acetyl chloride and hydrobensenes The experiments de- 
scribed have a bearing on the theoiy of the Frledel and 
Crafts reaction — G MsUfltSiiio and Mile A MooohkwffV 
The coagulation of starch material by freeslng — 
KavAa lUsearches on the speddc reciprocal influence of 
the subject on the graft in the vine-^ Andrd The 
development of a bulbous plant variations m the weight 
of nitrogen and the mineral matters — M BMlor- 

Ohw t olww The estimation of assimilable potash In soils 
It is concluded that the amount of potash extracted by a 
solution of carbon dioxide In water gives results that are 
best comparable with the actual culture experiments — 
J TiMwt The experimental study of intra-organic com 
bustlons in animals breathing air progressively deprived 
of oxygen and the natural method of defence of the 
organism against anoxyhsemla ^F Mwl^non The in 
fluence of the genital glands on glycogen production — M 
Ranjard Contribution to the study of audition and its 
development by the vibrations of the vowel siren — 
H Oomlnlolf G Pwtltp and A ilabofn The persistent 
radio-activity of the organism resulting from the intra 
venous injection of an Insoluble salt of radium and on its 
applications One milligram of radium sulphate was in 
jected into a horse and the distribution of the radio- 
activity studied The eftecti could be traced for more 
than six months after the date of the injection — Mile 
ORmavadaanu and Victor HanrI The action of the 
ultra violet rays on micro-organisms and on different cells 
Microchemical study The ultra violet rays produce 
chemical and phrsicai transformations In pro^lasm which 
modity completely all the colour reactions This action of 
the ravs is quite different from that of heat hydrogen 
peroxide, or ordinary fixing agents — J Nawaotta The 
activity of the myeune sheath in nerves separated from 
the organism — H E aaiivAM The Andmh ganglion 
in the horned Phrynotome— P H s i o h at iauplat The 
education of animals by man as a means of psychological 
research — L Rantea General considerations on the 
Malpighi tubes of the larvm of Lepidoptera —Paul 
da RasMiolMunp The existence and conditions of 
partiienogonesis In Dlnophilus — A Radat and M 
LsiarHfavl The serotherapy of typhoid fever Clinical 
results In the greater proportion of the cases cited the 
disease has been arrested at the twelfth day or later If 
the serum is administered at the eleventh day at the 
latest, it attars to exert a beneficial influence on the 
course of the disease — ^A Trillat and M aautan The 
influence of vitiated atmospheres on the vitality of 
microbes — P and N Rofinat The existence of the Trias 
and Mesc^assic In tiie neighbourhood of Djoulfa 
southern Transcaucasia.— Const A Ktaium and Ph 
Ndwrla The presence of layers containing EUmactinIa 
In the VaHuta mountains and In iCtolia in Greece — 
Albert Michel Ldvy The pechsteIn strata In the Esterel 
—Albert Noddn Researches on terrestrial marnietism — 
Henryk AmUmokI Some anomalies in the distribution 
of atmofpheric pressure in the United States 
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THURSDAY, MARCH 31, tgio tetort in producing different types of climate are 

discussed with much skill 


A FRENCH TREATISE ON PHYSICAL 
GEOGRAPHY 

TraUi de Giogr^phie physique CUmait Hydso* 
grapht Reke/ du Sol Biogiographie By Prof 
Rnunanuel de Martonne Pp Wil+pio, and maps 
(Paris Librairic Armand Colin ) Price 22 francs 

E very writer of text4>o(dcs is faced by the difli- 
cult3r that the science of which he treats 
inosculates with and is overlapped by other branches 
ol science* One of his most important tasks, there- 
fore consists in the e^terdse of a wise judgment as 
to what should be properly Included and what ex 
eluded in the treatise he is preparing 
It has sometimes been suggested that all science 
may be regarded as falling into the two divisions 
geography and astronomy the former dealing with 
everything that relates to our own planet the latter 
with matters concerning the outside universe. But 
however logical such a scheme of classification of the 
sciences may be regarded, it cannot be commended 
on the score of convenience There is no branch of 
physica] or natural science which is not a part of 
earth-knowledge but it would be clearly Impossible 
in a single treatise to deal with the foundations and 
superstructures of physics chi mistry , geology botany 
xoology and anthropology A work on geography 
must take for granted a certain amount of preliminary 
knowledge of science and be contented with show 
ing tbeir application to the explanation of the various 
phenomena eidiibited on the surface of the globe 
In the lareface to the work before us its author sug 
gests as natural divisions of physical geography the 
following .^Morphelogie Phydrographie, Ic climat, 
la biogdograpbie, et la gdographie humaine, and 
the bu^ volume now issued deals only with the first 
four of these divisions The author justly remarks 
that it IS almost impossiUe for any man to have a 
cem^tt persontd knowledge of all these subjects 
but that specialisation becomes necessary » he has 
therefore sou^t and obtained astlstence from various 
coneagttes and friends In dealing with different de- 
partments of the subject 

lo the first division of the work, devoted to general 
notioni on the subject a clear account, occupying 25 
psges, is given of the history and evtdution of geo- 
lo^cal sdertce, and tn this part as in all following 
diulsionSi a very useful and complete bibliography 
ol the subject is supplied The questioQ of pn> 
jeethm is funy treated, and, for the very numerous 
maps of the whole globe ^ven throughput the work, 
the conventional system of Mdwdde (or Bebinet) Is 
adopted in preference to that of Blareator, dius av<M> 
ing the extreme polar distortions of the latter system 
The 160 pages devoted to raeteortdogy, and consti- 
tutiag the second division of the work, coiktahns an ex 
GeUent summary of that brandi of science The chief 
meteorological Instruments are deecribed^ and dear 
stetenteots flMte on the temperature, the hygrcMo^c 
dtasecters, and the movements of the atoKi^^here in 
dlttoffot areasj and the bearings of these several 
NO ai09, VOL 83! 


The subject of hydrography hds more than loo pagea 
devoted to it and constitutes the Udrd ^vi- 
sion of the book A good f^sumi of the observatkma 
made in recent years in the deep oceans is given with 
abundant references including those to the latest pub- 
lished works This is followed by chapters on die 
I movements of the oceanic water on the lakes, and 
on the nvers of the globe 

The fourth part of die work dealing with the forms 
of the great land masses of the globe constitutes the 
largest division of the book occupyuig no fewer than 
340 pages After a ritetch of the methods employed m 
surveying and of the different ways of representing 
the results on maps, a list is given of the chief pub- 
lished topographical maps of different parts of the 
world We notice here some bingular omissions 
The Ordnance maps of England and ^alcs and of 
Scotland, on the one-inch scale, are referred to, but 
there is no mention of the existence of maps on 
other scales or of any of the Ordnance maps of Ire- 
land I The maps of the trigonometrical survey of 
India are included but no notice is taken of any 
British colony although Algena and Tunis receive 
full consideration This is a matter which certainly 
calls for rectification in a future edition 

The forms of the land surfaces resulting from dif 
ferent kinds of erosion are dealt with somewhat fuUv 
on the Imcs rendered familiar by the writings of Prof 
W M Davis Under the title of palscogeogrr phy a 
chapter is devoted to the forms and ^mensions of land 
masses during former geological periods, and the some- 
what problematical questions connected with the sub- 
ject are dealt with in considerable detail The map of 

Gondwanaland on p 5^7 in which the great con 
tinent of Permo-Carboniferous times is made to in 
elude not only India and a large part of Africa, but to 
extend over Australia and the western half of South 
America, will naturally excite criticism from those who 
believe in the permanance of ooean-basms , as will also 
the map of the world m Cenomanian times, in which 
following de Lapparent, Haug and Freeh, the author 
represents a n<^ern and a southern Atlantis, and, 
more doubtfully, a Pacific continent The chapters on 
glacial and desert conditionb and the surface features 
resulting from them arc fully up to date, and con 
tain much useful information of a kind not usually 
found in text4x>ok8 

In the 180 pages devoted to biogeography " there 
IS much useful information included but opinions wall 
differ as to how far much of this matter should 
legitimately form a part of a treatise on physical geo- 
graphy Such subjects as commensaliM in plants 
a^ animals, the fertilisation of planU, domestication 
and its influence mutation and saltation— important 
os tiiey undoubtedly arc— seem scarcely to form a por 
tion of gtogtaphical science, and if they are included 
It Is difficult to understand why many sSmiUr ques- 
tions are omitted. 

Apart from this difficult question of the limits which 
the author should adopt fqr his subject, the work 
before us Is a mine of Information, and daedal praise 
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must be {^ven to the* ffreat «ea(th of useful lllustra*^ 
trations it contauis These Include 396 figures* and 
maps in the text 48 plates with very beautiful photo- 
graphs of scenery* Stc , and two folding* coloured 
maps J W J 


THE PREHiSTOHIC EVOLUTION Op ITALY 
The Stone and Bronse Ages tn Italy and Sictiv By 
1 Enc Peet Pp. 528 » maps and plates (Oxford 
Clarendon Press» 1909 ) Price i6f net 

T his book gives a clear and exhaustive description 
of the results of the numerous excavations 
made by Italian archaeologists and a critical discus- 
sion of the matcnal obtained The author succeeds 
in giving a remarkably complete record of the evolu 
tion of culture in Italy from the Paleeolithic age down 
to the Iron age In arriving nt his conclusions he 
relies almost entirely on technological data uhich 
though of great value in determining the state of 
culture of the peoples with which he dents are of 
much less value than the data of physical anthmpo- 
]og> in solving racial problems I^r^^e number of 
‘Skeletons appear to have been discoxered in the im 
mcnsc number of tombs that have been in\estigated 
4 )y the Italian archseologists but only in two or three 
C1SCS does the author give us the measurements of 
these skeletons As a result many problems have to 
be left unsolved which with the assistance of phvsical 
data would apparently be eusil> soluble For instance 
» tjpe of Neolithic pottery is found in a cave at Villa 
fratl in north Sicily which differs frpm the Neolithic 
t>peff found in other parts of the (sland ind lias 
iinalogies with pottery found in certain neighbouring 
countries The author is unable to decide whether 
this potter\ was introduced b\ the Immigration of a 
new race or by trade intercourse with foreign 
countries He appears to have overlooked the im 
porUint fact mentioned b> him in a hxjinoie that 
four skulls having un average indc\ of 822 were 
found in the same cave as the new type of pottery 
Knowing that the average index of the ancient 
Mediterranean race is 74-75 the physical anthropo- 
logist w^ould have no hesitation in sa>mg that the 
probability was immcnselv m favour of the new type 
of pottcrv being introduced into Sicily b> the immigra- 
lion of a new race 

ITic difference in the techn^ue, of the Neolithic 
jmplemcnts and pottery In north and south Italy leads 
the author to the conclusion that the populations of 
these regions were two branches of the Mediterranean 
race who amved in Italy by different routes The 
aouthem branch almost certainly came bv sea from 
Crete ^ about the route of the northern branch there 
is not tha same certainty Towards the end of the 
Neolithic period pottery of the dolmert t>T>e ap. 
peered in south Italy north Sicil}, and Sardinia, and 
superset the older t>pe8 
fo the period coming after the Neolithic, which the 
author, following the ItaUair grchseplogistt calls the 
£no(|^khl9 ppHod copper makes^ its appearance along- 
of sibm The rodohewn tomh Is Introduced in 
I(*iy Mi SlcUy, and « Ipreat advance takes 
jglacr in the technique of Several 
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new types of ppttery appear One of tbdw Is dis- 
tinctly iFgean so there can be no doubt tliat there 
was trade intercourse in the Eneollthie period betwmii 
Crete and south Italy and Sicily 

A remarkable type of pottery occurs in the early 
Eneolithic period ih south west Sialy in association 
with rock-hewn tombs The ornamentation consists 
of rectilinear patterns painted in black on a ground 
of white slip with which the clay pot is coated 
The distribution of this pottery is interesting, it is 
not found in Crete but it has been found In Thessalj 
and m other parts of north Greece, fragments have 
also been found at Molfetta in Apulia, south Italy 
It looks therefore that there wis a second route of 
trade or of migration from the east across north 
Greece the Adriatic and south Italy to Sicilv which 
is quite distinct from the ^gean sea route along 
which the greater part of thc^[rade of south ltal> 
with the east passed 

Thi author leans to the view that the great 
cultural changes of the Eneolithic period were not 
due to the Immigration of a new race but to foreign 
influince Mtasu remen ts of skulls found associated 
with the painted white slip ware might possibl) 
change this opinion Xlie average cephalic iffdcx of 
four skulls found at Castelluccio with this ware was 
779 which looks significantly higher than, that of the 
Mediterranean race 

The Bronze age in Italy is treated topographically 
A very painstaking and up-to-date dcscnptlon is given 
of the material found in the lake dwellings, in the 
Tcrremare and in Bronze-age hut-settlemenU and 
caves of north Italy Chapters are then devoted 
to the Bronze age in south Italy and to the Bronze 
age in Sicih and Sardinia 

In a chapter on the racial problem the author deals 
with the racial affinities and ongins of the peoples 
who introduced bronze into Italy There are two 
theories in the field that of Briao and that of 
Pigonni The author favours the latter According 
to Pigorini s theory the hut villages and caverns of 
the Neolithic age in north Italy were Inhabited 
by a dolichocephalic race (called usually Ibero^LiguH) 
who inhumed their dead At the end of the Neolithic 
penod a new race appeared in north Italy which 
cremated its dead This race planted the first lake 
dwellings in I«ombardy In the full Bronze age 
another branch of the same race invaded the eastern 
district of north Italy and planted the lake dwell- 
ings of the Veneto and the Terremarc of Emilta 
At the end of the Bronze age part of the new people 
crossed the Apennines and entered Tuscany a^ 
l«atium This new people Pigoiini colls the Italicf 
He considers that they were of the same race as tfie 
Swiss lake dwellers, and therefore prdmbly bradi>- 
cephalic There is no direct evidence of this as 
cremation was an invariable burial bustom among tite 
Italian like dwellers and the Terretnare folk 

The volume is well printed, contains many 
lent illustrations, and four valuable mape showing the 
distribution of sites in the NeoOthit, Eneolithic, atat 
Bronze ages No student of the prehistory of matl 
in Italy, or indeed in Europe, can dispense with 
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Ing thi» volume It is we believe* the first treatise 
in ^ngUth which has fully utilised the remarkable 
anckaological discoveries of the last decade in 
Mediterranean countnes, and the author is to be 
congratulated on the thoroughness and ability with 
which he has accomplished his task j G 


BOTANlCkh FH010GRA?HS 
I egMit^onsbtldtr Seventh senes Parts ili to viii 
Part 111 Der nordliche Schwarzwald by Otto 
Feucht, part iv * Ve^etationsbilder aus Dulmatien 
by L Adamovid part v Charakterpflanzen des 
abescinischen Hochlandes by Felix Rosen parts 
vl and VII Pflanzenform itionen aus Ost Bolivia 
by Th Herzog part vin \ egetationsbilder aus 
Oamsch Westgronland bv M Rikli Price 4 marks 
each part containing b photographs Edited b\ 
Prof G Karsten and Prof H Schenck (Jena 
Oustav Fischer xqo9-io ) 

T his unique botanical publication is being continu 
ally extended so that a seventh senes is now 
completed* llic first double part of the volume deal 
mg with the colonisation of volcanic lands in Java and 
^Sumatra has been prcMously noticed Ihc third part is 
devoted to the vegetation of the northern area of the 
Blade Forest which is characterised b) its coniferous 
trees and moorland A typical bit of high moor shows 
bushes of Ptnus montana clumps of Scirpus caes 
Ptto$u$ and tufts of Juncus squarrosus On another 
plate the same pine is seen as a tall tree contrasting 
with the adjacent Scots pine and spruce The author 
has also been very successful with his representations 
of the two subalpiQcs Andromeda poUfoUa and 
Athytiuni alpcstre and of the umbellifer hfeum 
athmnfMticum Dr L Adamovid has brought to- 
gether a most attractive set of photographs from the 
<unny climate of Dalmatia They illustrate a strip 
of slmrc and rocks of the littoral* sublittoral and mon 
tane regions So carefully have the spots been chosen 
and the photographs taken that the author can point 
out most of the individual plants Especially charm 
ing is the first plate showing /liter Trtpoltum with 
specteabf Staticc and Inula enthmotdes on the shore 
and the second picture of sublittoral rock where 
Dianthus dahnattcus and Iris germamca with other 
plants are easily recognised Trees provide the chief 
feature of the views on the Abyssinian plateau The 
rosaceous plant Hagenia abyssmtea, which tardily 
f^aaumes its arboreal shape is very striking* the unripe 
fruiU are esteemed bv the natives as a valuable 
specific for internal complaints A fine specimen of 
tree Euphorbia is depicted which the author suggests 
may have developed an arboreal form when it passed 
from a dry to a moist climate Even more singular 
la tree Lobelia formerly known as Rhyncho- 
petahipi Illustrations are also given of a huge 
spmAng Ficus and a tree Entada 
dr Horsog has provided a fine double part 
relatSog to the remote territory of East Bolivia Along 
the Paraguay* on savannah land subject to inundations* 
is the home of the wax palm* Copemicia cenfera 
where it is associated with tall grasses* species of 
WdSpalrm and Andropogon Another plate represents 


the growth of the palm Acrocomta Totat on the sand-^ 
stone highlands of Chiquitos A monte or thicket 
formation occurs on parts of the plain of the Rio 
Grande where thorny scrub and succulents predomi* 
nate , the plates depict species of Cereus* a 
Trithrinax and the bromeliad Aechmea polystachya, 
which last IS valuable to travellers, as it generally 
holds a store of water Other palms sel^ted for 
illustration are Orhtgnya palmata and Mauritia 
vmtfeta typical of the savannahs Astrocarvum Chonta 
and Inartea exorrhtza deni/ens of the ram forests * 
Inartea produces remarkable thorny prop roots The 
last two plates portray succulents of which Pilocereus 
celstanus is the most striking on account of its 
silvery crown of hairs 

The concluding part contains some typical aspects 
of vegetation in Danish West Greenland In the 
southern area birches akme attain to the height of 
trees as seen in the first plate the second indicates 
the importance of Saltx glauca \ brilliant photo- 
graph of an Arctic meadow would be better appro 
elated if a key to the plants had been supplied There 
IS an effective photograph of cotton grass growing 
by the edge of a lake and another of clumps of 
Glvccna dtstans which attract attention on account of 
the peculiar he of the stems 

M;1GV£T/C aHRlS 

Magnettsche Kariographte m htstonsch krtitscher 
Darstellung By G Hellmann Vi ruffentlichungen 
des kg Preuss Meteorologischen Instituts Ab- 
handlungen Bd ill Nr 3 Pp 61 (Berlin 
Dehrend and Co * 1909 ) Price 6 marks 

D r G hellmann as head of the Prussian 
Meteorological Institute which controls the 
magnetic observatory at Potsdam and as a lover and 
collector of antique magnetic literature is con- 
spicuously qualified for the work he has undertaken 
m the present volume It aims at giving, a complete 
list of all magnetic charts of any importance All 
time prior to the year 1700 is regarded by Dr 
Hellmann as preceding the eri of charts but he 
devotes u few pages to Columbus ind other pioneers 
whoso work relates to the discovery that the magnetic 
needle is usually inclined to the geographical meridian 
Time since 1700 is divided into two jienods ITie 
first extending until 1835 was henlded in by the 
famous chart of Hallcv it is briefly discussed on 
pp lo-ii The second pinod extending from 1835 
to the present daj saw the introduction of magnetic 
surveys on land 

The earliest work of this kind according to our 
author, took place in Fngland on the initiative of the 
British Association On pp M-17 there is an 
enumeration of all the principal land surveys, while 
pp 18^7 summanse the present state of our know- 
ledge of the distribution of the magnetic elements 
There is a useful list on p a6 of the epochs of the 
principal surveys since 1891 with particulars as to 
the number and density of distribution of the stations 
A number of propositions are laM down in pp 28-29 
as to the objects to be aimed at in magnetic surveys 
arid other work preliminary to the construction of 
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dMita. The author conaMert it itKWt huportaht that 
the exact obaertatioiial werir at «aa comattneOd under 
the auipioee of the Carnegie Ineiitution ahootd be 
extended aa aooa aa peadUe to aS aaaa> Ha adyoeatea 
international coopefatioa to etunire eootinui^ in tfie 
dnrebige of magnetic Ilnea hi frontier diatricta, and 
emphaaiaea the importance of adequate determinatkMia 
of aeentar duuige. 

The temUfloiogp, traiti employed in the de* 
acrtptkm of die ebarta are explaipe 4 lit pp 50*31 The 
cha^ thcmaelvea are divided into thoae dealing with 
the whole or the greater part of the earth, those 
co nfine d to the oceana, thoae deeding with the aeveral 
oontiiienta, and, finally thoae devoted to individual 
countriee or districts The information given usually 
iocludea the arear the epoch, the tnagnette element or 
elamenta detdt with, the interval— in apecified units— 
betwaea the auccesaive Isogonal, isoclinal, or Isomag 
nctie Unea, the geographical scale of the map also 
the loeoa and date of publication The title in each 
oaee, when there is one, is given in the original 
language There is a separate list on pp 60-61 of 
cfasiiM based on theory 

The Hst of charts seems very complete As evidence 
that it is up to date may be mentioned tha fact that 
it includes the British and American world charts 
pubtishad respectively in 1906 and 1907 Commander 
Chetwynd’s charts of the South Polar regions pub- 
Uahed in >908, Dr Schmidt’s charts of North Ger- 
many, and Prof Beattie’s South African charts pub. 
lisbed in 1909. The volume is clearly pnnted in good 
•iaed type, and ahoutd prove a valuable isork of 
reference C Chrie 
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Mtken «/ Slettrktiy By Brother Potamian and 
Prof Jamee J Walrii Pp vi+404 (New V«k 
Portfmm Uaivenity Press, 1909) 


'TIfIS is not a work on central.«tation engineers 
X but a sarlca of biographical sketches of the ifiiief 


pfoneara in the science of electricity in its historical 
develt^ment Of these sketches there arc twelve, aa 
fdftoira — Peregrlnua and Columbus, Norman and 
Gilbert, Franklin and some of his contemporaries, 
Oalvani, Volta, Coolomb, Oersted, Ampere, Ohm 
Faraday, Clerk Maxwell, Lord Rehdn As the first 
tfaee, tocher with tb^ on Oersted and Lord 
Kelvfa, are rigned by Brother Potamian it may be 
assumed that the nut are by hfs colleague Dr 
Walsh who is the author of several others works, 
"Maksrs of Modem Science,” 'Catholic Churchmen 
la Sefeneit’ ” Makers of Modem Me^clne,” and 
’’The ptopas and Sdenca,” which ai^car to have a 
gmt vogue amongst Romait Cathdic readers in the 
United States Dmther Potamian, better known to 
Ua EsgiU friends as Or O'ReiBjr, is one of those 
wile hae made the MMiographleal history of electricity 
hilhwn I and hit masteily annofadons of the catalogue 
of tte Wheder coOectien of electrieel books (formerly 
the Hbrarp of the late M( Ladaser Cleric) In the 
p emee il es t of the Akiericaa Institute of Electrical 
fiaghia^'' Atm hfan fo p e iaeie abundant ^Uikfr> 
tfo* iu 39 , VOL. 83] 


n n Ilf ■ mini mi 1 ■■ ■■ la 1 1 1 1 < 1 

tittw for unrfdog blograpt^ of tlM pIcMMrt; If fte 
eboptart tm Poregiteus and NtMMto and 

Qill^rt, add nothing to prcvkaii fcnoortedfe, Ubef aro 
fidiiebte ki prateittbg veiy readable aammaiteol dka 
raeuke of recent antiquarian reaettreh firtto the oddavew 
ments of these earlj^ inveftigatort 6f magnetisms The 
account of Peregrinus Is particukrlj go^i and avoids 
errors too often attadilng to accounts hit long- 
forgotten dtscomies. The article on Gilbert is a)sn 
replete with the details which have been uneartfaed In 
recent years, though by a slip on p 49 ha it add to 
have blamed Stevinus for oertain **vain and absurd* 
views about the variation of the compass in soutiwm 
regions of the earth It was not Stevinus whom he 
blamedi but ^certain unnamed Portuguese mariners* 
Gilbert’s Copemican views are discussed futtye and 
cntidsed. 

Franklin’s work in electrical observation is treated 
at some length, as is natural in a work intended 
lirimarily for American readers , but all readers should 
be grateful for the very clear way In which Brother 
Potamian has laid out the historical poSltloa of 
Franklin with respect to those contemporaries of his — 
De Romas d^AUbard and Divisch— who have been 
alleged to have anticipated him with respect either to 
the kite experiment or the invention of the lightning 
rod One amusing reminiscence is recorded in this 
chapter of the controversy which arose upon knobs 
versus points, and was referred to a omnndttee 
of the Royal Society In that committee the Bon 
Henry Cavendish and Dr Benjamm Wilson were 
oppoi^g partisans Sir John Pnngle, the President 
of the Royal Society, supported Cavendish in favour of 
using points But points had been advocated by 
Franklin, whom to support at that moment was 
unpatriotic * His Majeirty George HI accor£og!y 
ordemd that the points of the lightning conductors at 
Kew Palace should be replaced by bi^s, whereivon 
Sir John Pringle, replying with digni^, * Sire, I can- 
not reverse the laws and operations of natu^** re- 
signed the presidency This evoked the foQowing 
witty epigram — ^ 

White you great George lor knowtedgs bust, 

And sharp conductors change to bhint, 

The nation % out of Joint 
Frankhrr a wiser course pnrsuet, 

And all your thunder usekess views 
By ke^ng to the points 

The chapters devoted to Galvanl and to Volta caO 
for little comment That on Coukmnib gives a betoer 
biography than is accessible In EngBsh elsawhare 
Those on Oersted, Ampbre and Ohm are each g^pd in 
their way, but that on Ohm tacks prq)ortion One 
might think that the whole of mad^inatical pbytics 
be^n ^ ended with Ohm’s “Law “ 

The lives of Faraday, Clerk Maxwell, and Lestf 
Kelvin are compiled with a^knowfodgd and sym- 
patitetk compretumsioff Thetibe phrase to whieh one 
most take exception in jhe account of Lord Kdivbt la 
tbe suggestkm^pfapos of Lord KeMa’s sayfu at 
his jubilee that ttm most sttenuous of his^eforfO fo^ 
the advancement of science had ended in ** Mhua 
that ’because Dame Nature lAl not open to Ma 
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tipHuaie« but persisted in her reticence, the philosopher 
grew pessimistic and disappointed." Pessimistic it 
the very last adjective to be applied to Lord Kelvin 
la his cheery and undaunted hattfing to tjie last with 
the deepest problem of mathcina^cal physics No 
trace of disappointment soured the serene close of his 
Strenuous Ufe 

There are eight portraits and a score of illustrative 
cuts in the work, which is well and clearly printed 


OVR BOOK SHELF 

SyUahus of th 4 Lessons on Marfne Btology for Ftsher^ 
men given at the Marine Labor atory Ptel 
Barrow in Furness, by the Lancashire and Western 
Sea^Fisheries Joint Committee Revised January 
^lo ^ 3 Sf 7 plates. (Liverpool C Tinllng and 
Cfo , Ltd , 1910 ) 

This handbook, which has been prepared by Mr 
James Johnstone, is written in a clear, direct style, 
and is Illustrated by good text figures and seven ex- 
cellent plates The author is to be especially con- 

S atulaM on the skill with which he has, throughout 
e book avoided the use of technical terms without 
sacrificing scientific accuracy The desire to avoid 
the use of the word protoplasm has however led to 
the use of another term in an unusual sense, on p 
15 the author, dealing with Pendinians writes — 
They, like the diatoms are jelly fish and have 
shells It would be better to avoid the use 

of the term jelly fish, in such a connection, m view 
of its more generallv accepted appheation to or- 
ganisms of a Higher class 
The book contains outlines of lessons on those 
branches of marine biology which are of special in 
terest to fishermen— the general anatomy physiology 
and development of the mussel, the structure of the 
cockle the food of these molluscs, the structure of 
shrimps crabs and lobsters, their growth casting 
feedyus) und reproduction , the anatomy of the had 
dock or whiting, the fecundity of various fishes 
espepially of flat fishes that of the flounder being 
studied in detail, the food in the sea, plankton the 
different kinds of spawn found on the shore, the 
elementary chemistry of air and water, the tern 
perature of the sea, &c This list will serve to show 
the range of subjects comprised in this admirably 
planned course of scientific instruction The book 
IS certain to stimulate the Interest, not only of those 
who attend the classes, but also of other fishermen, 
to whose notice it will be brought by their more 
fortunate fellow-wprkers who have passed through 
the classes and used the book 

Tha Sun • Habitable Body Uke the Earth By Sree 
BefKnbhushan Raha Daw Pp xiv+iio. (Naidha 
PjatbUshed by the Author, 1909) Price 51 , or 3 

rupees. 

It, tvpically a book "published (and distri- 
bufad) by the author, and perhaps the kindest 
statement to make about it is that it is an 
anachronism Apparently the author attempts to 
papkda all spier phenomena as electrical effects and, 
as a pitkide, describes the actions oL and discharges 
frbckv, I'lfisulattd conductors, but the language is so 
Ofbki fUakmOt and» where intelligible, !» so devoid of 
ottiAacted ssasmilng, thajt no clear idea ean be 
dfokiVd at to the ultimate condusloos Quotations 
from great au^orides, including HerechePs eondu- 
■fon aa to the son's habitabiUty, give the i^ume 
itadf an aJr of authori^ which is nmly dlspeUed on 
a cfbber Aeoualittaiice 

KO. ai09i. VOL 83) 


LETTERS TO THE EDITOR 
[Th* Editor dots not hold hlnutlf rospomtUo f&r otbdont 
expressed by hts correspondents Feltker can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nanma. 
No notice is taken of anonymous communications ] 

The ** Reindeer ” from the Lorthet Qrotto* 

I UAVB Just been consulting in Srienw Progress for 
July, 1009 the very Interesting paper of Prof Sollat on 
the PalBolithlc races and 1 venture to dftbet attention 
to the title of an illustration on p 35 It Is entltied 
* Reindeer and Salmon Incised on a Piece of Horn from 
Lorthet * This legend is token from the original figure 
by the late M Piette in L Anthropologie 1904 p 160, 
but is the Cervus there engraved rightly ascribed to 
torandtM? Is it not megacerot? Tarandus has no brow 
tines like those delineated on this horn plaque They are 
more or less palmatcd while in megaceros they are 
differently directed present a different section and are 
bifid as are those figured in Science Progreis It may or 
may not be now or uiter of importance to asenbe correctly 
this particular drawing but the determination of the 
spedea In prehistoric cavc-engrav!ngs hat an Unpwtont 
bearing on the age and climate of the horiaon from walcb 
they come . 

May 1 venture if Prof SoHas will allow me to refer 
ato to p a6 of the same Important contribution, where 
occur the words ' Saiga antelope the same animal 
as that which is sculptured in so masterly a manner^OT 
the spear-thrower mentioned on p ao (rig 3) Tm 
animal sculptured — also after M Piette 1 “ 

L ilicthfoSologfe— on the implement (from Mas d Axil) re 
ferred to can hardly bo a &aiga The position and fwm 
of the nostrils and the uninflated nose-sac which the side- 
view reveals preclude this determination The creature 
must be a goat or a chamois or belong to a nea^ related 
^ Hbkicy O Fobbss. 


genus 


The Museums Liverpool March ao 

Costrs of Qrtvity of Aonual Rainfall 

The ordinary metiiod of exhibiting the annual dlstri 
button of rainfall for any station or country Is a fxam 
the ordinates of which represent the monthly rainfall. 
Though this pictorial method is both useful and Interest 
Ing ft does not lend itself to the ready comparismi of a 
number of such graphs for different places or for the 
same plaoe in different years By a similar graphic 
method we can exhibit the yearly rainfall totals a 
number of years but we cannot show differences of initial 
distribution for each year unless wo are at the trouble to 
graph each month of each year separately 

Another method which may bo called the ana^w 
method I have been applying recently to the study of tiie 
rainfall of the province of Mysore India upon wnia J 
had to report officially from 1893 , 
have been much gurprlied at the result* •»’*^*'* 
thi* method The eame method applied to the rffinfiW 
ttatUtica of England Scotland and Ireland a* given by 
S H R. Miff In ' Bntiih RaInfaU for ipof Aow* 
also curious and intere^nfl rciult* 

The method consists In the application of the well Known 
formula far finding the pwinon of the 
of a number of weights placed along a •hrai^t wd via 
X«a(wri-ra(w) V we Imagine Ae 
months of the year January December to 

bfl weights olaced along an axis at distances i, a is 
units from the Origin or end of ^ 
multiply each months rainfall by 
Origin and divide the sum of the product* ^ ^ 
ral^alt for the year we get the pw*™* <«J*^)** 7 ^^ 
ths years rainfall might be suppoi^ to hate Wlw 
alt to^er to give the same effect a* ths laparato monthly 

**%a Myaore Province which hat about the same aro* M 
Scoriand^^^lflMWt the Isles (a 8 ooo squara miM J* 
divided into eight Districts which m ^ 

amount of yearly minfair at wefl as in Aa montWy dtoj 
tfibution Each District te Mvi^ed into a number of 
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panshes, tailed Taluks and the rainfall U at the 

chief town of each Taluk Tha mean of these is taken as 
the rainfall for each District From the average monthly 
rainfall of each District for the past thirty nine years 1 
have found the C^G , also for the >ear 29081 and they 
arc given for comparison 



Dinrict. 

Na nf 

Av«rat« ^39 yun* 


IP*- 


Tfthiki. 

lUintUl 

cu 

lUunMI 

c.g' 

X 

Bangalore 

10 

3048 

7V3 

85 49 

647 

2 

Myrn. ^ 

*2 - 

a? S3 

7 74 

2424 

6 

3 

Humd 

S 

37 ■9S 

7*62 

2798 

674 

4. Cbitaldrag 

9 

21 10 


14*01 

6*91 

5 

Tamkar 

10 

25 M 

8*01 

1576 

700 


Kolar 

11 

27 89 

814 

16*00 

707 

7 

Shimoga 

9 

66*60 

734 

67 3* 

7 M 

Sw 

Kadur 

7 

7300 

740 

63 74 

706 


Pravinee 

77 

3679 

7-6S 

29*94 

6*91 


The Shimoga and Kadur districts each Include three 
stations where the rainfall Is enormously greater than at 
the other stations vet though the thirty nme-vears 
average annual rainfall for six of the Shimoga Taluk 
stations is only 3578 inches and for the three stations 
of great rainfall it is 12824 laches 1 find that the mean 
position of the C G is 7 a8 for these three stations while 
for the whole nine stations it is 734 In the same 
Shimoga District there are besides the nine laluk stations 
fourteen additional rain-gauge stations, among whirh are 
Agumbi with a mean v early rainfall of 333 17 indies 
Aralagode with mean of 237 79 inches and Karur with 
mean of 1 15 79 inches, and I nnd the C G for these is 
at 7 29, 721 and 7 13 respectively 

It is to be noted that the great deficiency of rainfall 
throughout Mysore Province us a whole for the }ear 1008 
is indicated not only by the diminished yearly totals out 
by the displacements of the C G for each District and for 
the whole Province This means of course that the 
deficiency was in the latter rains or those for the 
north-east monsoon — but the Important thing is that we 
have a simple numerical measure by combining the dit 
placement of the C G and the total rainfall defect of the 
real rainfall deficiency for the year Thus while the rum 
fall avp^ag#* for the whole Province was 18*6 per cent less 
than the yearly normal, the deficiency of the ram moment 
as we may call it in the language of mechanics 
was 268 per cent which agrees letter with the agri 
cultural effect 

This has led me to examine Dr H R Mill s British 
Rainfall for 1908 and the results of working out the 
GG for a large number of stations and for the 1908 
mean rainfall of Fngland Scotland and Ireland are 
interestiitf The position of the C G for the monthly 
mean riunfall of 122 stations In England and Wales is 
fi 54 of 55 stations In Scotland 6*17 of stations In 
Ireland 672 and of 230 stations In the whole British 
tiles <v5S For Greenwich with rainfall 2378 inches 
it is 6-48 for Borrowdale (Cumberland) with rainfall of 
127 38 inches, It is 6-54 , for Glenquolch (Inverness) with 
10740 inches it is 621, for Kenmare (Co Kerry) with 
To-qi inches it Is 6-59 

From the Journal of the Scottish Meteorological Society 
for 1908 I find the folbwing results — 

V«a « p * 
Rainbll* Vinv. 

Means of the eight principal towns of Scotland 33*05 654 

Means fdr alt Scotland for 1908 37 55 6 48 

Means for a(l Scotland for fifty yean (1856- 

loM) 39 19 fi 87 

Mdans for 1908 of eighteen lighthovsei on the 

Scottiih coast 30 74 6*68 


faim^oment Thus I have worked out the reiidts Ibr 
Bangalore from 18^ to 1908 and find that wMfe the 
average position of the CG is 7*81 the posidefla for 
1875 and 1876, the successive droughts of which ctu std 
great Mysore famine were 6*82 and 6*72 and nfiiUe the 
average rom-wiomenf is 276 it was for those yean Of^y 
151 and 1 17 respectively I also find that for the two 
yoars 1907 and 2908 the C G for Bangalore was at 677 
and 608 respectively and that the rain-moments were 814 
end 157, which agree with the fact that Mysore narrowly 
escaped another serious famine ouita recently and sfivs a 
measure of the mardn by whlcn it escaped the master 
caused by the rain dmlem^y of 287< and 28^ 

It it evident that we might ea«!y graph on tiie same 
sheet for a sequence of years (i) the total rainfall 
yearly C G and (3) its rain-moment or coefficient Thfo 
principle will also give the data for charts of the general 
distribution of rainfall In a country for any year or ssrles 
of years That each station and country has its rain 
constant which can be expressed numerically seems to 
be more than a mere theoretic^ f^iosity 

I J Coo« 

30 Hermitago Gardens Edinburgh 


Lyeopodiom Spores 

Mihs Edith A Stonpv states (Nature January 6, vol 
Uxxii p 279) that with a largo aperture microscope 
objective and oblique illumination Lvcopodium Mores are 
seen to be coated with hair like projections We beUeve 
this appearaoLe to be illusory Owing to the transparency 
of the outermost layer of celii the margin of the spore 
is quite Invisible under certain conditions giving to the 
radial cell walls the nppt arance of hair like projections 
Photomicrographs of some of these spores reproduced 
in the Phystkaltsche /Htschrtfi of February x p 78, diow 
the effect in question In some parts or the fietd, and 
evidence the correctness of the explanation given 

John Zslpnt 
L W McKtttiAN 


Dr H J Kansan and tha Copanhagen Mnaawi 
of Zoology 


I BEG permission to acknowledge the receipt of the open 
letter sent me through your Journal of March to by the 
leading xoologists of Great Britain and Ireland regming 
my resignation from the Copenhagen Museum VM my 
zoological investigations I am deeply conscious of the 

f eat honour done me in sending me such an address and 
regret that I am unable to write to all personalty , but 
for that reason I would request them througn your emurnns 
to accept my most sincere and heartfelt thanks 

H J HanagM 

5te Juni Plads No i Kjdbenhavn F March 17 


Title of the Natural Hiatory Muadum 

What has history in its present sense to do wifh the 
subjcit? What have the Muses to do wldt It? Gertal|^ 
Terpsichore is not included at any of the museums The 
N H M (B M ) is not a museum but a Natureum Ml^ 
not a ten-syllable name on the other side of the ifoy >0 
replaced by the Arteum^ Then Bloomsbury might uwf tfie 
name Historeum The address need not include Txmdon 
or England as no other place uses these terms For alt 
scientific reference one woid would be complete 

W M P P 


It is r'bmarkable that the rainfall should be so small at 
rhe Lighthouses, and that the Uw of raln-distributlon 
througmut the year should asm with that for the land 
stadoDS The smallest rainfall lor moS was at the Isle 
of May Lighthouse where it was onfy 18 33 Inches with 
C G . at 6^ and the heaviest rainfall was at Ardna 
murcliaii Lighthoute where it was 5679 inches with C.G 

method Is readily applicable to the gra^e presenta 
tloo fat a adries of yeare eiriier of die C G or of (he 

NO ajOQ, VOL «3] 


The Mtaaiog of lonlsatlen. 

In his lecture at the Royal Institution on March ti thr 
Brereton Baker prmxised the term elecfromeHMIon 
Instead of Ionisation wnen applied to gases. &lay | venture 
to suggest the word * electronlsatlon * as fWe euphpn j eus 
and os Indicating the essential difference In the aroeese. 
viz the freeing electrode Instead of Ions? 

^ W Duho ButcHim 

Holyrood, EaUng, March 18 
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NUUSRALISED PROFILES FOR Cl AS^IFICA 
TION AND RECOGNITION 

l^HEN children or savages attempt to draw a 
VV human profile the result is usually a rude 
figure that lays stress on five cardinal points These 
are the notch between the brow and the nose the 
tip of the nose the notch between the nose and the 
upper lip the parting of the lips and the tip of the 
chin !^pposIng these five points U' U and 

to he located with fair precision, as will shortly 
be shown to be feasible then Fig i is directly de- 
ducible from them together with the vertical and hori- 
zontal axes C'B', and C^X at right angles to 
The position of the five cardinal points vanes in 
different profiles much more than the probable error 
of measurement So though Fig i is a mere skeleton 
which determines what may to called the set of the 
features, and corresponds to the pnmary tnangulahon 
of a countrv other^ joints are to be derived from it 
and similarly utilised Among these are the intersec 
tlons with the outline by perpendiculars, drawn from 
the middle or other specified division of the lines 
This skeleton serves as an excellent basis for the class! 
ficadon of profiles and for anthropological statistics 
Peculiarities of profile as a racial or family char- 
actenstic can be expressed numerically by an exten 
fiion of this system in a way that promises to be 
sendceable for eugenic records It was m fact 
largely with thU object in view that I beg'in the 
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inquiry The replacement in all scientific work b> 
numerical values in the place of vague adjectives 
IS a gain of first-class importance There is no way 
known to me other than this by which likenesses 
can be lexiconised that is arrange as words in 
a dictionary A needed portrait may by its means be 
discovered by a formula, as a spoken word is found 
in a dictionarv, by the letters that express its 
Aound There are many simple purposes of news- 
paper interest to which this same method might be 
apjmied but with more elaboradon 
The practice of cataloguing profiles may perhaps 
become useful as a secondary means of identification 
when the number of persons who may require to Ik 
M endfied shall have become too large to be readily 
dealt with by finget -prints alone 
It win be shown (Fig $) that four telegraphic 
words'* are sufiiaent to convey a very fmr pro- 
file likeness The cost of sending aa extra four words 
by telegram to any part of the British Isles being only 
twc^ience, and of a moderate amount over-seas, the 
praedee of telegraphing profiles of persons of current 
interest, might become ooeptnon A refugee criminal 
could efitlly be outstripped by his portrait, suff^ently 
like to him to justify, in donnection with corroboi^ 
dve Siddence, his being placed for a while utu^ police 
observation The measures of profiles must of 
course, be reduced to uniformity Thus, by utilising 
two out of the five cardinal points to ^ve direction 
and scale the mean positions of the remalnlDg three 
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points mav be determined for any given race or 
family together with the frequency of deviations of 
any given amount from those mean positions, and 
such other dedui lions as can be reached by the modern 
methods of statistics 

The corrected \ allies are here described by the same 
letters as the original ones, but without the dashes 
Ihc standard scale that is used is such that BC the 
corrected value of B'C' shall be alwa\s 50 units in 
length (see 1 ig 1 he reduction is of course 

effected by multiplying each measure in the portrait b\ 
50 divided by its B'C' The number 50 is preferable to 
100 which would probably first suggest itself for a 
vanety of practical reasons into which I need not now 
enter Two figures are assij^ned to each measure so 
the values o i, a -9 have to be wntten 00, 01 02 
oq The measures ire recorded to the nearest 
integer there being no room for fractions decimal 
or other A millimetre is a convenient unit for pur- 
poses of drawing more so than one-tenth of an inch 
therefore in reproducing the corrected measures BC 
becomes 50 millimetres 'ind the other measures are 
altered in the same proportion 

A thick beard interferes with determining IJ and 
but their positions can usually be inferred with a 
useful degree of precision in moderately bearded faces 

The accuracy wdth which the five cardinal points 
can be located differs Lonsidemblv The most exact 
determinations in an unbearded f ice are those of the 
points C' and N' and the direction of the line C^B' 
U' comes next in order of exactness then B^ and 
iasllv IJ The distance between a bne joining 
C'N' and a parallel line tangential to U' can be fixed 
with precision but is not used here C' and N' are 
each defined by the intersection of two tangents as 
shown for N' in Hg 3 

It 18 well to examine these conditions more closely as 
they bear on the treatment of curvaturei generally A 
knowledge of them permits rough and ready drawing 
in which the principal matters ore attended to the less 
essential ones being more or less disregarded One 
of the tangents is parallel to C'B' which Is treated as 
vertical the other U inclined to the vertical it 4^® Con 
sequently the curve of N' is contained in an obtuse angle 
of 180*’— 45®= 13s® rhe tip of each prominence and the 
bottom of each hollow is represented by one or other of 
the three short circular arcs shown in 1 ig 2 which ire 
sufficiently numerous for the purposes to which they are 
here applied The centres of all circles that touch both 
the vertical and the diagonal will necessarily lie in the 
line that bisects the obtuse angle between them con 
sequently N'O forms an angle with the vertical that is 
equal to half 135° or 67^® The tangent of this angle is 
a 4143 therefore the position of the line of centres mav 
be found bv laying off a point V in a vertical direction at 
10 units of length from O md hy drawing another line 
from V horizontally to W it a distance from It equal to 
34 14 of the same units as before Then the line of centres 
passes through O and W It is easily shown (Fig 3) that 
the points of contact between the circle and the two 
tangents are exactly 43® of arc apart The length of the 
chord of that angle is equal to about three-quarters of 
its radius The shortness of the chord, when the radiu^i 
is small Is well seen in Fig 3 and must be borne in 
mind It accounts for the scarcely noticeable differences 
In the curvatures and consequently for the fewness of thn 
standard arcs that are necessary The arc of 45® Is shown 
bv a heavy line in Fig 3 where the circle has a radius 
of 10 mm There is often a colloquial confusion between 
the obliquity of the planes between which an edge lies 
and that of the sides of the edge Itself The former mav 
be very acute and the angle of the edge would be equallv 
acute If the planes were prolonged until they met but 
usually they do not meet the edge Itself being more or 
less rounded The acutely Im lined faces of a (cnifo mav 
have a blunted edge that fails to cut the tidn without 
much pressure while a broken piece of glass the fracture 
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of which i« perpendicular to Itt faoe« but the edge of 
which U not blunted only too readily makes a gash 

Ibe arcs of 45^ In Fig » all refer to the cuttfig edgei so 
to speak The iKrection of the Unas within which the 
cutting edge Is situated Is determlnsd by the adjacent 
cardinal poTnti towards which thw point. 

Referring back to F|tf 3, OP«OM«r tho radius, 
ON^rxioSSf therafore the distance between M and t'-e 
circle is only rxo*83, udikh for a radiusato mm Is about 
three-q)iarters of 1 mm< This small iralue it diminished 
In pr(^x>ftioa for lesser values of r (see Fig •), so for 
practical purposes N (end similarly C) may be considered 
to Be onw just outeuSe the convex drcumference of the 
arc by whkh they are in each case represented 

The vahiee of t which are used as etandarde for the 
leeser curvatures are s mm , 6 mm and xo mm The 
drawings in Fig 4 are not eicactly on this ecale« but the 
diffarences are unimportant It le unneceeaary to divide 
these small curves Into concave and convex, as their con 
ditlon In that respect Is Indicated by the part they play 
In the profile Two other curvatures of tM larger radli« 
%% mm and 30 mm are used to express and to define 
the concavity or the convexity of the rloge of the nose 

It is weO, at the Hsk of some repeti 
tion, to des^be in a idngle paragraph 1 

the nomenclature of the five caranal 
pednts in the orio^al portrait B' is 
the pirint in the frontonasal ixotth at 
what is Judged to be its deepest part, 
is the tip of the nosei found in the 
way already described, U' is the point 
of contact between the naio-Ubial notch 
and a tangent, drawn diag^naUy to it , 

L/ is a p<^nt half way Mtween the 
furthest positions at which the bps 
would touch one another if they were 
lightly closed , C' is found by a similar 
method to that used for N' 

The portraits are described by 
numerical fortmiUe Each formula 
consists of four groups of figures, five 
figures in each group The shaj^ of 
the profile at and immediately adjacent 
to the cardinal points, and those of the 
intermediate links, are expressed by 
single numerals, as set forth in tabular 
form in Fig ^ Not more than o to 
9, or 10, varieties of shape are provided 
in each case. Thus, the radius of the 
standard curve that best fits fiie fronton- 
nasal notdi, h, is expressed by iU 
appropriate numeral, as shown in file 
first £s of FigA 4, also fits Indlnatkm 
of the brow immediately above h, 
whether it slopes forwards, l»ck- 
wards, or is twright The ridge of the 
nose g is eounfed as either sinuous, concave, or convex, 
in two or three different degrees, or else ss straight. 
The letter n ioctudes both the vciy ^ of the n<m and 
the outline uademeath it. wlAi leads towjtfds tfie 
iiaso4abial potoh. The letter u Indudes the iia» 
VtM notrii and the first portkm of the upper Bp. 
The lips reqdke two staWflsmte and thcrel^ two 
separate the former, ^ows whether the 

Bps lire ^ut ps^ in the portiidf by r or s mm , or 
open liy 3 mm or more and, again, whe^er fii^ 
project evenly, are overhung or tukmong Tto latter 
notation. B, expresses ths sixes of die uimer and lower 
Ops res^vtdy, whether tiMy are maalf, roaffium or 
latga^ oufiiae between the tower lip and file 
diln Is always notched, and k describee tte rise and 
porifiM of me Botdi, whether it be small, medium, 
m large, send wfaetlW it^ high, mediu^ or low 
^ omva of ^ chin ItMT st <7 is not given. 

A I have mfi^fiiefs p r oft m «iH«tisral!ssf • to expre ss 
file lact that im, transformed into ausoetfeaS 
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formulsD Twenty figures enter Into eadt formula 1 
they are arrange as for telegraplw, In the way 
alrmdy described into four graips of five figwts In 
each group A “figure," In telegraphic hmgupge, 
includes not only the ten numerals, o to 9, but the 
three symbols in addition, of a stop ( ), a hyphen ( )> 
and a short obhque line ( / ), sudi as ft used Its 
fracdons The arrangement in group* of five, or'in 
* quintets," fxoved suitable to otiner similar woric on 
which I was engaged, so it has been adopted throwh- 
out In the four quintets, or, we may say, m the fwr 
words that oomp^ a formula, the first three sefer 
respectively to N, U and L, and in that order Tho 
first two and the last two figures in each of the first 
three quintets, give the position of the point in ques* 
tion in X and in Y to we nearest whole millimetre 
The middle figure of ths quintet is derived from 
Fig A to deMribe the peculiarities of the profile 
at and immediately adjacent m that point The 
I fourth and last of the quintets^ preceded by a dot 
I ( ) to show that it belongs to a separate category, 
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Smi 4. 

Mineljr, to the pecuUeridM of h, g, U, and k, u aat 
forth in Fig 4, and in that order Whn j>ra> 
eeeding to draw a figure from a-loiauila, it la a^e. 
aUe ter a beginnar to uaa tradttg'pi^. Then af^ 
drawing an arbitrary line in any eMwoIent tdace, of 
eoinUUnietreainlenra, toaerve for BC an^ merofofet 
for the vertical axii, and another Ifaia CX, at rint 
anglee to CB at C, for the horieontal azia, to ^ot the 
poeiticna of N, U, and L, thta, laying tiie tranmarent 
paper upon Rg 4, to fraoe^ or oepy On an enlarged or 
reduced form, according tO the mace availpUe, ftO 
figure, of II, «, and U, mr frdnfv Nwt to do me 
•emo to b, g, B, and C Ai t a rw a ii i to fcamwnke tiio 
whole tentative^, vtith felat and bruibdiho, ■trokea. 
la«tiy, with a free and nnH hand to draw & outihia 
through Aem Ttm^g papir mmr otherwiao «oa* 
venient, bccauce whM the orlghud profile toola to 
the toft, by the dmj^ iet of taming (he tneed put* 
Qm It elfordB ea euuMt eq^iallf timr ereffie, IooUmp 
to thifli^ 
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; Wh^ tnuoiformiag the portrait into a formula, the 
ctvtrse proDMs hat to be followed with little altera 
don. Before fioalty adopting any formula, the por- 
trait thould he reoongtructed from it and the formula 
rayiaed where neoestary It ia eaay after a little pracs 
doe mentally to compoM a formula so far as the seven 
mnall letters are concerned from a brief inspection, 
either of ^e picture or of the living face, also to 
roModuce by cc^ying by eye the symbols from Fig 4 
without caring to trace them. In short the whole 
operation may be saUsfactonly gone through by an 


traits are by no means deficient in resemblanoe 
their originals I think they are coni^erably moep 
like to them than the sketches, usually printed in the 
illustrated newspapers, are to the public ^uuweters 
whom they profess to represent They are, to say 
the least, of considerable negative value, suflSetog to 
eliminate at the rate of about nineteen out of every 
twenty individuals as not being the person referred ta< 
Any form of telegraphy sufilces to transmit these 
four-word profiles In other respects they are far 
inferior to those complete pictures now transited 
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intetUgeat person m a rapM and off 4 und way This 
night beoome a popular game for the memDers of a 
patty to practiee uetr art upon one another, care being 
tafcao that 4 he ISve cardinal polntt eh^uhl he truly laid 
down, petiiaps by traping a shadow 
Blj^t oovfleW of very different featurei are given in 
Fig $• bout for ilhietration and for Uie reader to 
praciUte upon. Bach couplet oontaini the original por 
trait on tba laft, its formula along Uta bottom, and the 
reproduction from die formula (to the standtod eeale) 
on the right 

It will be eeen from Fig 5 that foui^word poiv 
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between certain offices by means of costly and ddU 
cate apparatus by a metliod at piesent not developed 
to its utmost . . ^ . 

It will be observed that m the second of the portraits, 
namely, that of Dr Bennet Langton, the pomt L lies 
to the left of CY, and has theretore a nr^tive value 
Tide is -04 but IS expressed here as 9C an artifice 
which practically transfers the horizontal measure, 
ment from CY to another vertical fane drian 
parallel to CY and 100 mm to its left No con. 
fusion need arise dirough diis transtormatloit 
since it leads to very large values lying adjacent to 
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Very small ones and theref'ore showing that they 
belong to a different categ^ The m$nus values in 
Y are similarly treated The process may also be 
-extended beyond the eight squares of o to 100 mm 
in their sides^ that surround the primary one 

a experiments have been chiefly made upon the 
ection of Portraits by George Dancei R \ 
'Sketched from I ife and Engraved m Imitation of the 
Original Drawings (Longmans and Co 1809) They 
were convenient to work with being all drawn on 
scales differing little from that of the standard ^11 
the portraits are unbearded and in exact proflle with 
three or four exceptions Those that are available 
are sixty-eight in number The name of the person 
to whom each of the eight portraits in Fig 5 applies 
is written along its top and the volume and page of 
the two folios by Dance from which the original was 
traced f are given in the upper left-hand corners 
Ihcre are several notabilities in his collection besides 
tiiose in Fig 5 Among them are Horace Walpole 
Gkineral Paoli Haydn, and John Philip Kemble An 
exhibition of Dance s pictures was recently held in 
London He had a considerable reputation in his 
tunc as a portrait painter 

Methods have b^n used to aid the recollection of 
dates and other figures That by Gray in his 
Mrmoria Technica was to transform each numeral 
into either a consonant or Into a vuwel or diphthong 
as might be the most convenient and thereby to build 
up words easy to pronounce and to remember Iliose 
who are familiar with such a process might apply it 
here and convert the four quintets of numernls into 
four words getting over the difficulty of employing 
the three additional symbols as best they can It 
they succeed the phrase of four word profiles 
would be literally exact 

I do not find that a general resemblance can be 
much increased by using one or a few more quintets 
or words A fifth, or even a sixth quinUt might how 
ever be usefully employed in extending the range of 
the profile if it contained one figure to describe the 
chin and just below it another to describe the brow 
and two figures, 00 to 99 which would perhaps sufhee 
to give the size and ^it^neral shape of the head also 
to define the mustachio and beard of unshaven faces 
The next distinct stage in order of accuracy is 
separated by a great distance from the present one 
U requires so large a number of dots that straight 
or sllfmtiy curved Tines drawm through thtm will flow 
smoothly when seen at the ordinary reading distance 
fiom tlic eye It needs as many as perhaps fifty 
quintets to describe a profile with exactness and the 
rest of the head with rough precision end still more 
to include the eye and ear 1 have made many of 
these which when reduced to the standard scale of 
BC = 5o mm , arc pracUcally identical with the 
originals when vlewM In a somewhat careless way 
by a normally sighted person at a distance of la 
inches A special use is made in this case of the 
middle figure of the quintet Thus the numeral i 
means that a half unit is to be added to the first two 
figures , 3 that it is to be added to the last two , and 
3 that It 18 to be added to both of them This power 
of doubly minute description is often wanted in the 
dutline loins and includes the nose-tip and the 
two tips Another use for the middle fl^re of the 
quintet IS to tell that a dotted line should be drawn 
from the preceding point ^ signify doubt of some 
kind A hyphen ( ) in m middle of the quintet 
meSns to bej^, an oblique ltde (/} to end, and a 
point < ) me^ns an isolated pdint But 1 wrill not 
go furmer into this now ; neither will I do more than 
Riot at ihe way of dealing with portraits that are not 
th exa^ pmile by nSultiptying their horizontal 
NO 2r09, VOL 83] 


measures into the secant of the angle through which 
the profiles are turned away from it ^ 

Much more might be added on extensions of this 
method, especially as regards Its facilities and Umita^ 
tions in conveying plans— ^ceremonial strategic, and 
others— for newspaper use But its general prin- 
ciples have been explained and as this article it alrady 
too long 1 will end it abruptly here 

Francis Gaiton 

TIDAL OBSERVATIONS IN THE ENGLISH 
CHANNEL AND NORTH SEA 
T 73 R the purpose of tracing correctly the progress 
^ of the tidal wave throughout its course in the 
Enghsh Channel and North Sea, observations of the 
vertical movement of the tide at a distance from the 
land and similar observations by means of tide 
gauges on the shore are equally necessary 
Information on the rise and fall of tide far from the 
shore may be obtained from a>lilKip or boat at anchor, 
and in certain localities it may be of considerable value 
to the navigator 

But, if the observations are carried out with suffi- 
cient exactitude to satisfy scientific requirements the 
procedure hitherto followed for that purpose necessi- 
tates weather conditions which do not often occur 
and seldom last long enough for the object in view 
There are other difficulties also to contend withi due 
to the stream of tide running at its maximum rate at 
or about the times of high and low water The 
stream, reversing its direction between those times 
causes a mark buoy, or boat however tautly moored 
to swing over a certain area during the interval, the 
undulating character of the surface of the ground and 
the action of the strong tidal stream on the lead-lim 
thus tend to introduce elements of uncertainty which 
increase with the depth of water 
The practical difficulties experienced m obtaining 
strictly accurate results by this means involve loss of 
time disproportionate to the value of the observations, 
and therefore the attempt has not often been made 
1 rustworthy evidence on the nse and fall of tide 
IS thjB almost entirely confined to the coast line with 
the exception of a few observations of tide-gauges 
attached to the masts of wrecks on off lying banks in 
the North Sea 

A large number of observations of value for the 
reduction of soundings have however, been obtained 
in the North Sen during the years 1886^ by Captain 
T H Tizard, R N C B F R S , while command- 
ing H M S TrUon in the course of the survey of the 
shoals fronting the Norfolk coast These being taken 
by the lead line from the ship at anchor on tho as- 
sumption that the bottom was perfectly level, can 
scait^ly be considered sufficiently trustwor&y for scien 
tific purposes until confirmed by more precise methods 
whidn were not then available 
More rigorous observations wc 9 ^ carried out in the 
North Sea by the late Captain W Hewett, R N . cora^ 
manding H M surveying ship Fairy in 1838 ana 1840, 
with the object of verifying the prMiction of the fate 
Dr Whewell as to the eustence of an area situated 
eastward of Orfordness and about midway between 
the coasts of England and Holland, where the rise and 
fall of tide was expected to vanish 
The method empk^^cd by Captain Hewett was to 
moor a boat head and sterii as fautly as Possible by 
means of lead lines attadied to aiK^ori laid out in the 
direction of tho tidal streants A remarkable eleva- 
tion m the form of a ridge on the bottom, with a depth 
of fathoms over It, hhving been previoiltiy de» 
tected, the boat was moored at slack water as nearly 
as possible directly over the ridge Another boat 
ping down with the tlda, with lead kept just on and 
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off the bottom the suinnik of the ridge was felt uith 
the Jead, and the depth over it registered every naif 
iiour from 5 30 a m to 8 p m , August 35 18^ 

The observations being carried out with the utmost 
care under exceptionally favourable conditions of 
weather gave an absolutely uniform depth throughout 
the day, showing conclusively that at that spot there 
was no rise and fall of tide The position in which the 
observations were made was in lat 52® 27^ 30* N 
long 3^ 11' 30' £ the moon’s age being 276 days 
amfthe maximum strength of the tidal stream 1 6 knots 

The particular spot for observation as indicated 
by Dr Whewell, was about 30 miles S S W (true) 
from the above position, but circumstances did not 
permit of reaching it and no observations have yet 
Dcen made there 

On a former occasion, on Julv 5 1838 the moon s 
age being 134 days at a position about 20 miles 
S S E (true) from Dr Whewell s position using 
precisely the same Ihicthod and under conditions only 
slightly less favoumkla Captain Hewett found a rise 
and fall of tide of 6} feet 

Ihe question of tidal observations in deep water 
having recently engaged attention at the Hydro- 
graphic Department of the Admiralty an apparatus 
has been devised which obviates to a great extent the 
difficulties referred to above 

This apparatus for use from a ship at anchor Is 
based on a principle similar to that of the pneumatic 
self-recording tide gauge now under trial by the Ad 
miralty It consists of india rubber tubing having a 
bore of about | inch supplied in a sufficient number of 
lengths joined together to allow one end open to the 
sea to be attached to a weight lowered to the bottom 
near the anchor The inbi^rd end of the tubing is 
attached to the upper part of a closed vertical cylinder 
4 inches in diameter and about 6 feet high on the 
top of which IS fitted a small Bourdon gauge of or 
dlnarv pattern The lower part of the vertical 
cylmder is in connection with an air reservoir and is 
also connected by a separate pipe of small diameter 
with a large Bourdon gauge of speaal construction 

The alr-reservoir, charge by a powerful air pump 
consists of four cylinders each of which is similar 
in size and pattern to the vertical cylinder ITie large 
Bourdon g^uge is la inches in diameter, very deli 
cutely made capable of indicating pressures up to 
250 lb on the square inch, and graduated on a reflect- 
ing surface to obviate the effect of parallax in reading 
off It can be accurately read to within i/io lb 

The method of using the apparatus is as follows — 
With the ship lying at anchor, and having sufficient 
cable veered, the India-rubber tubing should bear no 
strain The I3»lnch Bourdon gauge being shut off 
by a needle-valve controlling connection with the 
remainder of the apparatus air is pumped into the 
air reservoir flowing from thence to the sea through 


tubing and vertical cylinder controlling connection 
with the sea is then closed and the air reservoir and 
vertical cylinder charged to a pressure considerably 
exceeding that of the head of water due to the drath 
The compressed air being then admitted to tte I 3 inch 
Bourdon gauge by turning the needle-valve the whole 
apparatus is again placra in direct communication 
with the sea by means of the valve for that purpose. 

The air pressure as shown by the la inch Bourdon 
gauge will then steadily fall as the air escapes into 
the sea, and will continue to do so until the pressure 
in the apparatus exactly balances that due to the 
column of water represented by the depth over the 
submerged end of the India rubber tubing When the 
pointer of the la inch g'luge ceases to fall and remains 
quite stationary, the gauge is read off 

As a column of sea water 1 foot high with sec- 
tional area of i square inch weighs 0443 lb it 
follows that the depth Is obtained by the multiplication 
of that factor by the pressure in lbs per square inch 
as indicated by the gauge The vanatiun in pressure 
provided the weight at the submerged end of the india- 
rubber tubing has not moved its position, is there- 
fore a measure of the rise and fall of tide 

Observations with this apparatus have been m'lde 
successfully in depths of 35 fathoms, and the results 
when compared with observations of an ordinary tide- 
gauge on the beach in the immediate vicinity were 
found to agree very closely For purposes of com- 
parison simultaneous observations were taken afloat 
and ashore at half hourly intervals during sever il days 
In fine weather an occasional difference of a or 3 
inches might be noted but it seldom exceeded one 
inch, or even less 

On one occasion when observations were bein^ made 
during had i^eather force of wind 5 to 6 with the 
ship rolling and pitching considerably difficulty was 
exj^nenced in reading the gauge accuntelv the 
differences observed were consequently somewhat 
larger but in no case exceeded 8 inches The Bour 
don gauge used on that occasion has houever since 
been vastly improved by the addition of the reflecting 
surface for the avoidance of parallax besides other 
modifications tending towards greater accuracy and 
facility in reading off The improved gauge may be 
expected to give results on which reliance mav con- 
fidently be placed withm a very small margin of error 
even under unfavourable conditions 

The apparatus having been thus satisfactorily 
tested the ofllccr commanding H M surveying ship 
Triton was directed to make observations at certain 
positions in the English Channel using the improved 
Bourdon gauge with the view of verifying the oo-tidal 
lines as drawn by the late Dr Whewell from theor- 
etical considerations 

The results given in the following table are very 
interesting and show that the theoretical co-tidal lines 
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the vertical cylinder and India rubber tubing Pump- 
ing ii continued until the small Bourdon gauge ceases 
to rise, thereby showing that all the water is ex 
peffed from the tubing, and that the air is escaping 
freely from the submerged end, at each stroke of the 
pump The valve at the junction of the india-rubber 
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require considerable modification It mat be hoped 
that with an apparatus available which enables 
accurate observations to be carried out without un- 
necessary loss of time further information may 
eventually be obtained in many parts of the Ln^ish 
Channel and North Sea A M F 
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MOVERS A^SO/fAUTJCS ‘ 

(0 about throe hundred Mr 

vv Turner give* a popular account of the 
whole field of aenal navifatkm Iti^^ng balloon* 
airehip* and acfx>planei ut hi* aurrey He first 
gives an account of the history and prinaples of 
each branch of the subject In the d&apter on the 
pnnciples of balloonittg the expansion of the gas in 
a balloon appears to be attribute mainly to the heat 
tng by the sun s rays and onl> a sentence by the 
way fefers to the eipansion due to the diminished 
pressure at an increawd height* which of course 
affects the gas m the balloon and the surrounding 
air equally and also matenally affect* the verticM 
•tabibty of the balloon * equilibrium in the air fhe 
natursf variation of the tenq>erature of the air with 
altitude might also be with advanti^ discussed more 
fully In mating of baUoon* of the non rigid type 
the action of the balhnet in preventing flabbiness 
might be made 
clearer On p 
tfii after expos- 
ing the fallacy of 
an airship tack 
Ing, Mr Turner 
eeems to say that 
idhupUnes are on 
a different foot 
ing Of course 
the speed of an 
aeroplane is rela 
tive to the air just 
as an airship s is 
and an aer^lnne 
and an airship 
capable of travel 
ling at the same 
apmd are under 
the same condi 
tkms as to the 
directions in 
which they can 
travel in a wind 
The aeroplane 
can have riie ad 
vantage only sp 
far as its Speed 
exceeds the air- 
Sto a 

The second part 
of the book deals 
with various . ^ 

problems whirii have to be solved Very in 
teresting saeculatlons are made about die aenal law 
of the fdpb and the landmarks sign posts and 
alighting MiPbii whidi will be provided for aviators 
In chai^rs on military and naval ajironautios and 
strategy and aenal Invasion Mr Tomer dlscusaes 
questions whidi interest evsryooe at preseht A very 
dear account is given Of tkb Umitalidis which make 
some of the a ^ ievements that have been attributed 
to adnal craft impossible and dhert improbable of 
execution while at the seme tune full justice Is done 


to die great servicee they can render withlit flttlr 
lunltatKms Mr Turner ■ diteussion of these impoc<i 
tent matters can be recommended as saqa ai^ reason* 
d>le Other chapters deal with the poesdulitles of 
ex];kMtition and longdistance travel m general by the 
air and m a diapter headed Work to be Done 
attention is directed among other things to die need 
for increased shibility m aeroplanes and for a trust* 
worthy light motor 

While those who wish to ccmstruct aeroplanes wi^ 
have to have recourse to fuller and more tednucd 
treatises this bode fiUi a want and a second edition 
IS already advertised 

In a couple of places charactensticelly English 
remarks are made at Uie expense of mathmaticians 
and men of science in general These are the more 
uncalled for la view of the very hazy notions whidi 
the book itself diows up regarding stability and 
sutiilar questions that are capable ot exact mathe- 
matical treatment as well as experimental tests The 
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now Frosi AS • Movicoiie^ oC Tchday 


refcrancea to ttabilUy alone ahow a ladc of exaebMMa 
in die uae of well Imwn mathematical and plqraieal 
terme Thua tn the g^ssaiy at the end we hato tha 
foUowlno definihona — 

EqtMtbnum — In Oytag madunea tha term la uae4 
tn the aane eense as ataNlity 

“Horbontal stabihly u tho Muna M looffttudmal , 
whila on p agi tha author says (of dirigtbica) ~ 

To maintain borisontal Bta1iilit]^>-tfaat la to 
enable die tunhip to move forward in a straigdit Uno 
without veenng to one nda or othar—Saod vacw 
ticid planes at the rear of the iNnha asa used. Ip 
addition dtera is a ftn|l vartioal ptana aurfooa at tM 
rear of the gas^nvdope 

Tha udeful tables and pessary * at the and are 
good features 

(si Mr Sawaalaon’s padipfilaL a soottnuadoii od a 
nrmns pubOeatioo of tM sMtaor**. Metat wMi. a 
dasetfpiloo aod drdviflci of a iaod« tynig ma^lat 
OB die pnadpic of toadac Oght and o a pe wda s 
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ft pn^KMfti to form a ocmpany to construct a full 
fttzftd niftchiM from the author’s plans Ihe principles 
on which the author reties are not those generally 

E pted He maintains that the centre of pressure 
a plane does not vary with its inclination to the 
of flight that the noitnal pressure is independent 
bf the inclination and that fiapM[Mng wings can be 
Oonstruoted so as to be mechanically more efllaent 
than a screw propeller To establish these principles 
he seems to rely on rough experiments with kites and 



Fat — Amooisd X>tftaot acsfaut Alrsb pik Ifion ASnal Naviftt so of To^ay 

smaU gliders The accuracy of the observations and 
the deductions made from diem both seem open to 
question Plotting tr against t the graph of 




i|s said to be a straight line because p and t only 
appear in the first power The author nuuiUains that 
hts ohservntioas prove Langk^f s tp he inpocurfte, and 
attwnpts to ezjri^ away the dkcrepanoy between his 
prSoomes and ungky’s experiments in a way which 
U ttoccpmdnotng j 

The nrefftce to Mr Lawrence Rotcb*! book it 
dated Apnk 1909 and when we diink of the number 
of flints p^omed litice then it Will te evident diet 
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no writer could posubly bring out a book containing 
the most up to-date records in aviation The author 
has on the other hand brought into prominence 
several aspects of aerial navigition which are apt to 
be forgotten in these days when the breaking of 
lecords by planes (not to mention other breakages of 
a regrettable character) is the all absorbing topic 
ror example in chapter t the ocean of air we have 
an account of the results of meteorological observa- 
tions in which the author has played a most 
important part It is illustrated by dia 
grams shoiMng tie greatest altitudes 
reached by mountains balloons and 
ballons sofides also variations of tem 
pcriture and win! velocity with the 
iltitude and it well shows up the effi 
ciency of kites and ballons sondes m 
exploring regions of the atmosphere to 
which man can never hope to penetrate 
In the second chapter^ the history of 
aerostation — the author reprc^uces the 
letters of Benjamin Franklin to Sir 
Joseph Banks P R S describing the 
first balloon ascents made in France 
Ihe following extract from one of these 
letters is worth readuig at the present 
day — 

I am sorrv this Experiment is 
totally neglected in England where 
mechanical Genius is so strong I wish 
I could see the same Emulation between 
the two nations as I see between the 
two Parties here Your Philosophy 
seems to be too bashful In this country 
we are not so much afraid of bemg 
laught at if we do a foolish thing we 
are the first to laugh at it ourselves, and 
are almost as much pleased with a Bon 
Mot or Chanson that ridicules well the 
Disappointment of a Project as we 
might have been with Us Success It 
does not seem to me a good reason to 
decline prostcuUng 1 new Experiment 
tvhith appartntlv increases the power of 
Man over Matter till we can see to 
what I sc that Power may be applied 
When we have learnt to manage it we 
may hope some time or other to find 
Uses for it as men have done for Mag 
netism and Electricity of whuh the first 
Experiments were mere Matters of 
\musemcnt 

How true this all sounds to-day I In 
England there docs not we beltevc 
exist at the present time a single pri^ 
for any sctenttfic investigation bearing 
on aerial navigation ffad such a pri/e 
existed the theory of longitudinal and 
lateral stability could have been dispos^ of yws 
ago and aeroplanes could have been built with a 
clear understanding of their stability or la^ of it 
It shouM surely have been worth while also for those 
who spend ouch large sums on cowtruction of 
dingibS to take some steps to obUm a the<jy of their 
staraity but this has not been done There are 

sever^ other problems including one or two m dis 
continuous motion awaiting sohidon, R iSTOtthe 
mathematicii^ alone who is h^dicapped by the per 
sistent refusal of English people to provide any ade 
quate recognition of original work . x - 

We should be greaUy suiwftsd of the 

eas^eenng profession woim not be ffiad ift make 
use of ft SnSiar enoouragement to carry ovX wpen 
meats of rather a more scientific pharfi^ter thftii would 
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be otherwise compatible «lth their business requires 
ments As it is there appears to be no such induce^ 
ment in fin^rland for any-one to initiate, undertake 
and publish original aork whether on stability 
stream lines propellers, motors or strength of 
matenals Indeed, there are very strong inducements 
for having subh work undone, unwritten and un 
publishetL^ 

JThe next two chapters deal, respectively with the 
dingible balloon and the flying machine In the 
former we have an illustratea histone description 
traang the gradual progress that has been made in 
dirigibles since the nrst idea of one was suggested 
by Franklin in 1784, while in the latter the evolution 
of the power-driven machine from the mere glider is 
•briefly but sufflcientlv well discussed The Future 
of Ai^ial Navigation is a ‘subiect on which anyone 
with an imaginative mind can write something which 
people will read with eagerness and this being the 
case wre think that Mr Rotch has been wise in onlx 
devoting twenty pages to 1 , in preserving the histone 
order and in giving, numerous references to whnt has 
been written The book is of course much smaller 
and less compendious than V- Turner’s 
(4) That such English f as arc able in spite 
of meir national disabiiiHes to undertake onginol 
work And their eflorts appreciated in Germany is 
well shown bv the pubheation; by the Tcubner Press 
of a translation of part J of Mr Lanchester s book 
within a comparatively short time of its appeirancc 
in England The English preface is dated October 
1907 the German preface by Prof C Runge August 
1909, none too long for the work of the translators 
an«f printer We cannot do better now than quote 
from Prof C Runge s German preface in the follow 
ing terms — 

The present book contains so manv important 
original ideas and investigations for the development 
of free flight that German engineers and men of 
science will be grateful to the publishers for having 
provided a translation of it 
The author has in some places altered the text and 
in others the text has been altered b\ the transilators 
in consultation with the author so that the translation 
may be regarded as a revised edition \ complete 
•retrospect of existing literature was however not 
attempted, this would have altered the character of 
the whole book and necessitated completely re writing 
it, which was not contemplated by the translator 
For men of science the principal charm of the book 
lies in the ideas on fluid rrastance, and the expression 
of these by exact mathematical formulae should be 
the next p^lem of hydrodynamics * 

Does not the last sentence confirm what has been 
stated 4ikove as to the need of prizes for which 
matherfMticians as well as physicists and engineers 
are eligible? G H Bryan 

£ H Harper 


PROF K J ANGSTRdU 

B y the death of Prof Knut Johan Angstrfim ph^ 
sical science has lost a conscientious and capable 
worker, in a field which requires long and continuous 
experience before success can be achieved For this 
eeason his departure wUl be felt more severely than 
that of many men, who perliaps have gained a greater 

1 Mr Altx4ud«r hu oAred kpHn of loooi to iho ASrlal Leftgua for tho 
iMit And most cniawortbrmoioror running wmtttiKM 

lb* iiuporunc* nttdTnhis 
tt wet mr wbo nUsaptii to 
or gfhtemi ikwy of tbo 
Ing dM irttf for ftiture im 
tlw MieoMilbl coanrtUor 
otun for fait cMrtfoiii in 
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reputation but have been fortunate enough to inie^pe<4 
others in the tine of research the> have been pur 
suing 

Knut Angstrdm bore an honoured name I'hosp 
who still remember the early days of sped rum 
analysis know how much that sciencqowed to the 
pioneer work of his father Anders Johan Xngstrdni, 
whose map of the solar spectrum remained until Row- 
land’s time the standard to whidi all wave lengtlis 
were referred 

The son was born on January la, 1857 and ns 
ceived his school and university education at Upsala 
where he spent almost his entire life He was 
appointed assistant in the physical laboratory of that 
university in 1882 gradual^ as Doctor of Philosophy 
m 1885 and became lecturer in phvsics in the same 
}ear In 1895 he was appointed to the chair of 
physics and at the time of his death occupied the 
position of pro-rector of the university 

So far back as iSKo we find Knut Angstrom investi 
gating absorption phenomena in the infra-red by 
mtans of the spectro-bolometer and during the follow 
ing two \ears he obtained valuable results on the 
absorption spectrum of carbonic oxide, carbonic acid, 
and marsh gas He also discovered the similarity m 
the characteristic absorption of the same substances 
(ether, ben^ne bisulphide of carbon) in their liquid 
and gaseous states 

We owe to him further a valuable investigation on 
the infra red absorption of aqqeous vapour carbonic 
acid and ozone All these gases are constituents of 
our atmosphere and the effertof the two latter on the 
temperature of the earth may be considerable not so 
much because they absorb a certain portion of the 
solar radiation but chiefly on account of their much 
greater comparative influence in preventing the heat 
radiated from the earth from being dissipated into 
space An interesting and instructing controversy look 
pWe in connection with the effect of carbonic acid 
\rrhenius in 1896 had given a very Ingenious cx 
planation of the Glacial period by assuming that the 
quantity of carbonic acid in the atinosphtre had in 
creased since that time If it be assumed that the 
absorption is proportional to the total quantity pre- 
sent it can indeed be shown that n small variation In 
quantity would exercise a very considerable effect on 
the temperature but as pointed out bv Knut 
Angstrom the proportionality between absoqition and 
quantity only holds when the quantities are sufficiently 
small, and he showed that the quantity of carbonic 
acid in the atmosphere must be reduced to about 
20 per cent of its r^csent value before an appreciable 
effect m the total absorption can take place 

7n the course of the further discussion of the sub- 
ject Angstrom earned out important observations on 
the effect of pressure and showed that by increasing the 
pressure but diminishing the thickness of the layer 
so that the total quantity of absorbing material re- 
mains constant a markM increase of absorptibh is 
noticed at the higher pressure U follows that in 
order to find by optical means the quantity of car- 
bonic acid in our atmospKere it is not sufficient to 
determine the amount of gas necessary in our atmo- 
sphere it is not sufficient to produce the same 4]>sorp- 
tion as shown by ^e atmosphere, but account must 
be taken of the conditions of pressure Observations 
on the absorption of osooe HAbo led to the interesting 
result that there must be conriderable quantities of 
that gas in the uppa: regions of the atmosphere 

Knut Angstr5m*s name has become moee particu^ 
holy toBsodated with recent researches in the mea- 
surement of solar radiadoo He constructe4 an 
instrument, the essential portions of whibh consist 
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of two stripf of platinum blackened at the front surface 
and carrying a thermo-j unction at the back One of 
theae is exposed to the radiation to be measured, while 
an electric current passes through the other This 
electric current is regulated until the two thermo- 
junctions are at the same temperature The intensity 
of the current necessary for this purpose gives a meu 
sure of the radiation after certain corrections have 
been applied Fhe use of the instrument is simple 
and convenient and found so much favour with 
observers well mialified to judge that the Inter 
national Union of Solar Research recommended it as 
a standard for measurement of solar radiation 

Since then the instrument has shown itself habit 
to certain systematic errors which render further 
experimental investigations necessary Its intrinsic 
merit is, however so great that it is pretty certain 
that it will re-establish its reputation, but it is much 
to be regretted that Prof An^strdm s experimental 
skill IS no longer available for the purpose When the 
International Union of Solar Research made its 
recommendation it was well aware that for a 
complete dcUrmmution of the solar constant it is 
necessary to divide the spectrum into portions sufH 
ciently homogeneous to allow the application o' 
l^mt^rt s law but such complete determinations need 
only be carried out in one or two places Abbot is 
doing excellent work and if this be repented at nn 
other station say in India the ground will be prettv 
well covered In addition to these standirds wi 
require however some instrument which is casili 
transported and serves to record the radiations 
reccit^ at dllTcrcnt times and in different localities 
Angstrom’s pyrheliometer promises to serve thit 
purpose admirably as soon as more ready means h'lve 
been found to standardise it casil> from time to time 
or to obtain a more permanent absorbmf^ surface of 
the platinum strips The coloured glasses which 
Angstrom recently used to absorb parts of the spectrum 
chiefly a fleeting the absorption of aqueous vapour or 
carbonic acid will probably increase considerably the 
utility of the instrument 

It remains to notice an important contribution of 
Angstrom s in the field of radio-activity He me*! 
sur^ by means of a Bunsen ice calorimeter the hent 
set free in a given lime by radium salts and found it 
to be constant and independent of the substnnee in 
which the radium is plac^ 

Angstrom’s charming personality endeared him to 
all With whom he came into contact and we condole 
with Swedish science and the University of Upsal i in 
the loss they have sustained Arthur Schuster 


ATOTES 

We notice with great regret the announcement of the 
death of Prof Alexander Agassi/ on Monday at seventy 
four years of age 

SxR James Dewar F R S has recently received two 
foreign diplomas namely, that of Doctor, honoris causa 
of the University of Brussels and that of honorary 
member of the American Chemical Society 

The Oceanographical Museum at Monaco established by 
the Prinde of Monaco was opened on Tuesday by the 
Prince in the presence of representatives of European 
Governments and scientific societies An article upon the 
museum and the opening ceremony will appear in a later 
issue of Nature 

The third International Physiotherapeutic Congress was 
opened by President FalUires on Tuesday at the School 
of Medlcbe, Paris A large number of members of the 
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1 reach Government and of the Diplomatic Corps in Paris 
including the British and Amtneun Ambassadors were 
present at the cpremonj 

Ihe council of the South African Association for the 
Advancement of Science at a recent meeting resolved by 
a unanimous vote to offer the presidency of the forth 
coming meeting m Cape lown to Dr T Muir CMC 
F R S and he hn» occepted the invitation to occupy that 
office The actual d ite of ih meeting has not yet been 
fixed 

Lord Kinnaird will preside it the dinner to Sir John 
Murray on Tuesday njxt April q m ronneition with the 
Michael Sars LXp^itton for the exploration of North 
Atlantic waters Ihc dinner will be held at the Criterion 
Restaurant and tickets may bo obtained from the honorary 
secretary of the Atlantic Umun 13A Cockspur Street 
S W 

At a meeting of the National ( eographic Societ\ it 
Washington on March a6 President Taft pr seated the 
gpld medal of the society to Sir Frntst Shackleion and 
in doing so he remarked — It is ovidenc* of the HOciet\ s 
high appn. elation of the marvellous work jou have done 
m the cause of science of the endurance coiir and 
intelligence you have shown in the pursuit of a definite 
object * On March a 8 the explorer was presented with 
the Cultum gold medal of the American Cro^raphical 
Society, New York 

On March 23 the Mavor of Doncaster Councillor 
Halmshaw formally opened a municipal museum nt Don 
taster for which purpose some of the rooms in a fine 
mansion known as Beechfir Id have be# n set apart These 
are devoted to spcxrimcns illustrating lot al goologv 
archa[;ology and natural history Mr T Sheppard of 
Hull who a short time ago wa.s asked by the Doncastir 
Corporation to report on the lines the museum should take 
was called upon by the Mayor to give on address In 
this he dwelt more particularly upon the edut inonal 
advantages of museums and the necessity of piuvmciil 
museums being of local interest Subsequently tin viMtors 
were conducted round the collections which rt fletted great 
credit upon the curator Dr Corbett 

On Tuesday next April ^ Dr \ Hard n will begin 
a course of three lectures at tin Rovai Institution on 

The Modern Development of the Probkni of Alcoholic 
Fermentation on ^hu^sda^ April 7 Dr 1 C Long 
staff will give the first of three lectures on Ihe Hima 
tayan Region and on Saturdiv April 9 Mr W W 
Stamier will commenu a course of llircc kiturcs on 

Bells Carillons and Chimes (with musical lUustra 
tions) The Fndav jcvemng discourse on April 8 will be 
delivered by Prof Percival 1-owclI on Lowell Obierva 
tory Photographs of th Planets on Apnl bv Prof 
W J Pope on The Chemical Significance of Crystal 
Structure and on April aa by Mr 1 Thorne Baker on 

The Telegraphy of Photographs Wireless and by 
Wire 

After a number of blight earthquake shocks an active 
eruption of Mount Etna commenced on March 23 Signor 
Ricco the director of the observatory there reported 
in a telegram from Ntcolosi a suburb of Belpasso that 
the lava was advancing on March 94 in a stream more 
than 1500 feet wide at a rate of upwards of 60 feet un 
hour On March 35 he reported that the violence of the 
eruption had increased notably during the night and that 
quantities of scoriio were being thrown up, accompanied 
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hy |{rc«t ra|ilD«loni mad ruotibUag Five new cratert on 
the south tlMlivity of the mountoln* in the eeme pbtce at 
those of former eruptioiitt have bete reported. Though 
on this day the lava ttream was larger* it srat deeceodlng 
more tloidy The TfiMes Rx»ne oorreepondent reported 
that on March 37 the activity of tbo enipdon had 
diminished Con^Merahly, and that the lava itreama had 
ceased to flow The lava appears on thU occasion to have 
flowed farther than in the eruption of tflpa There was 
renewed activity in the craters on March a8, and a fresh 
descent of lava though In more moderate quantities As 
yet there le no reel anxiety for Ibo safety of Nicolosl or 
BprsUo 

Tut Iteale Ittltuto Loaibardo has awarded the foUowiog 
prises —the tnafbemadcal prise for an essay on theory of 
transformation groups Is awarded to Prof Ugo Amaldl, of 
Modena, for his essay on the determination of all the 
Infinite continuous groups of analytic point transformations 
In thrss-dlmeiislonal space rite Cagnola prise relsting to 
mlanst and contagion Is awarded to Prof Aldo Castellani 
of the hospital for tropical diseases at Colombo (Ceylon) 
From the J^aoobiila foundation lor Industrial prises# awaitis 
have been made to BUa Blandd lor bis system of epn 
structittg dwelling housH formed of hollow concrete biucgs 
and to Ronaldo Ross! for wholemeal and anti-diabetes 
bread The Fossati prise Is awarded to Prof Giuseppe 
Skersi of Padua for his two published volumes on the 
central nervous system of vertebrates 

PnoF J W H Thail F R S # recently offered to the 
cotiacil of the LInnesn Society s sum of money for the 
purpose of encouraging the study of protoplasm by means 
«f an award to be made periodically This generous offer 
has been gratefully accepted, and a special medal has been 
struck in bronxe for preeentation wHh the sward, bearing 
on the obverse a portrait of Linnaeus and on the reverse 
the words * Trait Award ** and tin name of the recipient 
in a wreath It is proposed to make an award about once 
In every five years lor original work bearing directly or 
indirectly upon the ‘ physical basis of life, * and In accord 
once With the wishes of the donor a wide interpretation 
will be given to the scope of the investigations The first 
recipient of the awattl will be Prof E A Mlnchin, pro- 
fessor of protozoology In the University of London, whose 
researches on sponges and protozoa have done so much 
to advance our knowledge of protoplasmic structures, and 
who Is abo the translator of Pfof Butschh s well 4 cnown 
work on protoplasm. 

Tux FabfuafT Bulletin of the SodM d*£ncouragement 
pour nv^strie nattonale contains the president’s address 
delivered by M Bertin at th» general meeting in January 
last and particulars ceneemlng tha award of prizes and 
medals on llto same occarinn We notice tiiat a gnand 
gold mbdal was awarded to Sir Robert Hadfield, FR.S 
M L. Badd representing the nssooUtion’s committee of 
■chemicsl arts, points obt that Sir Robert HadflaM has at 
feast tiOrty-nne memedn to bk credit extending over the 
period tS8B to 1909 and that these have been presented 
to various 4 eamed sodslka Ig K ng hnd and America 
v dmiMig the oumeroua other awards, we notice that the 
tavoirier mbdal was awgrded to M k COmte de Char* 
idVifletf for <he creation of a new laduM^F^— that of arti- 
fiolal sUkoi-^nd that the first dward of the recently estab- 
Ushed Mkhd Pemt medal fpr sdwitlfle workers, who by 
thrir reteamhes have aentribtitod to tite progrsts of iikbis- 
trid ^hmoktrrf wee made to Mlf Gall and de Mentlanr, 
sleptoooheinkbi weA. 
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Tub New Zealand Survey Oepartfoeot Is uofkrteltini 
In conjuitotion with the Msrlne Dsportmeitt, eo kigulry 
Into t^ tkks of New Zealand Hitherto tiia tkkeahks 
for New Zealand In tin New Zealand ** Nautical 
Almanac have been supplied by the U S Coaet and 
Geodetic Survey there having been no fadUtles In New 
Zealand for the necessary work We learn from the Nam 
Zraland Times that the New Zealand Govenunent bat 
been invited by the Secretary of State lor the Colonies to 
«iupply particulars as to the tides for insertion in the 
British Admiralty manuals for the use of the Navy and 
mercantile marine It Is hoped that tha results from New 
Zealand Australia, and other parts of the Psdfie will 
lead to the thorough Investigation of the tides of the Pacific 
Ocean of which tiie avdlabk Information is at present 
meagre The latest scientific apparatus is being obtained 
from England, and the work has been placed in diarga of 
Mr C £ Adams secretary of the New Zealand Surveyors* 
Board, and is to be carried on actively at once 

In the year 1891 Prof Flinders Petrie found a curious 
mummy in a plundered tomb (supposed — though there is 
no poettive proof— to have been that of a certain Raitefer 
or Rnnofir) in the neighbourhood of the Medum Pyramid 
of King, Snefru (circa agoo uc) The fact that this was 
the oldest known mummy was duly recognised at tiie time 
not only by its discoverer, but aiao by Prof Msspero (see 

The Dawn of Civilisation,** p 363) and with due care it 
was transported to England and lodged in the Museum of 
the Royal College of Surgeons The significance pf tills 
mummy was not fully realised at the time because It was 
generally supposed that the practice of embalming was as 
old as the history of Egypt and many museums contained 
sD-caited ** mummies * almost if no^ quite as ancient 
and the Importance attached to it seemed to diminish during 
the following decade, when some archwologlsts began 
describing earlier, even pre-dynaztic * mummies ** (see 
** Guide to the First and Second Egyptian Rooms '* British 
Museum) When however, it was discovered (see Cairo 
Scientific Journal, May 1908, p 305) that there were no 
genuine mummies In the Cairo Museum (or in the British 
Museum) earlier than the time of the New Empire (rirra 
1580 a c.) and that the bodies embalmed In the times of the 
tenth dynasty (circa 9300 b c ) and twelfth dynasty (circa 
3000 Bc) found in 1907 by Mr Qufbell and ACessrs 
Lythgoe and Mace, respectively, were so fragik that they 
could not be moved without becoming reduced to mere 
bones and powder the Impmtonce of the Medum mummy 
was more tiian rehabilitated as was pdnted mit In Namta 
in 1908 (vol Uxviil , p 343} The age of a mummy such 
aa this was always open to question seeing that It was 
found In a plundered tomb, but the important researches 
earned on by Dr George A Relsner at the Gixa Pyramids 
during the last few years have now supplied the data which, 
when applied to the curious distinctive features of tiiq 
Medum mummy, fix its age definitely at the penod of the 
fifth dynasty (circa 9700 bo) Thus the sperimea In the 
Royal CoU^ of Surgedos Is of tha tiftoort la ip o r ta ace to 
the shidein of the history o# sttbslmlng to Egypt, for It 
is more than 1100 years older tium any actual mummy 
exhibited in any othw museumy and 500 years oMev tiup 
any other mumn^y ever found. ' 

Mx C PiABODY has fspriotod froto the Putnam aniU 
variety volume a vatoaNk papgr on certain ^agtis 
dqks. He deals flret vrttii tile cka of Hogmanay practkid 
throughout western Europe from the lekfol Man to 
France, to the period aKtendtog from late Aivant to 
January He oomkots It Vtih a proOilstian eoktkkl 
eermmiy prtvaUtog throuAout northern anfi w eg t e m 
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Eorope Th« FogHsh Walts fall Into the same clau 
The French Dimanche des Branckhis Is connected by its 
fhle rites with the ancient Pagan ceremonies at the vernal 
equinox* The paper is remarkable for a very elaborate 
coUedSon of references to English and Continental folk 
fore. 

INTANTIUSM and idiocy and gigantism and idiocy are 
the subjects of two papers by Dr A Marie in the Bulletins 
et Mimoifes 4 « la Soc Anih de Paris (5th Sdr ) z * pp 
lot 1 13 He gives a classification of the various forms 
of dwanfing (nanism and InfantiHsm) He believes that 
the nanism of the degenerate is nothing else than the per 
manence of an Infantile stage through which all normal 
persons pass One may consider the unprofitable age 
(f Age ingrat) of transition between infancy and the final 
sprouting of growth at puberty as a kind of transitory 
normal acromegaly Gigantism is only the acromegaly of 
infancy the unprofitable age prolonged Giants as well as 
dwarfs occur In families of degenerates 

Tiia Touareg, who have been exhibited at PariSt have 
been investigated by Dr Atgier (BuU et Him de la See 
Anth de Paris 5th Sit « p ass) The individuals studied 
were extremely limited In number, and necessarily belonged 
to the servile classes, as the upper-class Touareg would be 
too proud to exhibit themselves consequently they represent 
a mixed group On this slender foundation the following 
results have been arrived at Excluding the Semitic 
element (Arabs, Jews, Ac ) and the negro element (which 
if evident In those investigated), one finds the same ethnic 
groups as those which have peopled Europe — Indo- 
Europeans or Aryas — that is to say, blonds brown brachy 
cephalSf and brown dohchoccphals Thua the expression 
** Berbw * does not denote a race or variety of the human 
race, but a conventional term simply signifying those 
peoples of North Africa who are neither Semitic nor 
Negroid According to Dr Atgier North Africa, like 

EuropOi has Iberian, Celtic, Basque and Kymnc types to 
which the term Aryas of Africa may be applied 

Wb have received from the publishers (Bowes and 
Bowes Cambridge) a copy of a lecture recently delivered 
by Mr W C D Whetham F R S In Trinity College 
entitled Eugenics and Unemployment ” From his book 

on ‘ The Family and the Nation the lecturer cites 

evidence that with a few ezceptlonB the successful 
families In alt classes are voluntarily restricting the 
number of their children that their birth-rate has halved 
since 1876, and that the average number of children to 
the fertile marriage is now about three About four 

children to the fertilo marriage !• the least number that 
will maintain a population unchanged But the popu 
lation of the country as a whole is still expanding Hence 
it follows that the unsuccessful families must still be 
multip^ng rapidly We arc breeding fastest 
from ottr lets efficient or definitely dieeased strains * 
Having reached this conclusion the lecturer begs his 
audience to dismiss any preconceptioos and prejudices they 
may have as to pauperism and unemploytnent, and to look , 
with him at the facts He shows a curve based on the j 
laflnual percentage of the unemployed members of trade 
nnioas but points out that It “ Is roughly ctfinddent with | 
tile eycUs dl food and bad trWe ’* and “ bears very Utrte | 
rektifiM to tim curve of general pauperism ” or to “ the 
total amooat of distrem in the countir He shows next 
how the curve bated on the average number of paupers 
r^evsd per looo of the English and Welsh population has 
beut deefialAg “with natural fiuctuatioiu“ from i85» 
onwards* Since 1900 * then has been a alight Itmaae, 
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Jto slight that it 18 difficult to be sure that it is more than 
a temporary fluUualion on a curve which shows yearly 
changes Despite this warning Mr Whetham subse 
quentJy suggests that our failure to go on diminishing 
pauperism of late years may be duo to a slight lowering 
of the average character and efficiency value of our 
population arising from an artificial reduction of birth 
rate among the thrifty the prudent and the far-seeing, 
quite as much as by the selfish and pleasure loving '* 

Evidikce is steadily accumulating to show that most of 
the forest mammals formerly supposed to be restricted to 
the west coast of Africa extend eastwards Into Uganda 
The latest instance of this !■ afforded by the lenuiroid 
pottos, of which Mr O Thomas described an East African 
species of the genus Perodicticus at a recent meeting of 
the Zoological Society Sir H H Johnston had long since 
announced the existence of a Uganda potto, but no tpeci 
men was forthcoming 

In No 4 of the first volume of the Queensland NaturdUst 
Mr G F Bennett relates some of bis early experiences 
tn Inmting and observing monotremes On one occasion 
after digging out the burrow for a distance of about 
so feet, he came upon a nest containing two young duck 
bills probably about a month old, each rolled up into a 
ball with the tail lying flat on the beak In other instances 
the tall covered the bead and the beak rested on the 
stomach All young ones of about a month old are plump 
with a greyish, bare skin 

At the close of an article on the courtship of ipideri 
contributed by Prof T H Montgomery ]un to the March 
number of the American NaturaUstt it is argued that Dr 
Wallace*! tiieory that the generally less conspicuous colour 
of female birds (as compared with their partners) Is due 
to their need for greater protection will hold good also 
in the case of the Arachnlda For the males do not 
dovslop their ornamentation until maturity, and they have 
much less need of protection than the females because 
they live usually not much longer than a few weeks after 
maturing and take no part in the care of the young The 
males have fulfilled their main function after impregnating 
the females, and they are of no use to the species there- 
after But the females live at least several months after 
maturing, in some cases several years and they have the 
whole charge of the eggs and young ** 

Tin March number of Naiuren opens with an obituary 
illustrated by a portrait of Hans Christian Print* 
Norway s oldest savant who was bom on April 13 1817 
and died from an attack of influenza on January 15 of 
this year in the ninety third vear of his age On com 
plating his education Prof Prmu devoted much of his 
time to botany and in 1864 made an important collecting 
tour but about 1870 his attention was l^ely directed to 
meteorology to which science he devoted much of hli 
time in subsequent years In addition to this, he was an 
enthusiastic egg-collector and at one time possessed 
between 4000 and 5000 specimens mainly, it would appear, 
ScandinaWan among which hir greatest treasure was an 
egg of Garrutus tnfausius About 1871 this collection was 
acquired by tiie Bergen Museum 

Tub nature and arrangement of the bony armour of the 
dinosaur Stegotaunif are discussed by Dr R S Lull In 
the March issue of the AmerUan Journal 0/ 5 risftee In 
the spednMn restored by Marsh a number of small ossides 
were found adhering to thf under surface of tite lower jaw, 
and these, in the opinion of Dr Lull, not only formed 9 
gular sUeld, but also extended over a contiderabW part 
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of the bodyi as It Is unreasonable to suppose that any por 
tion of the skin of an armoured reptile would be unpro 
tected As regards the great vertical dorsal plates and 
caudal spines the former of which Marsh regarded as 
forming a single series, it is practically certain that all 
were arranged in a double row The vertical plates are 
considered to be nothing more than an ultra^Hlevelopment 
of the longitudinal vertical ridge on the horixontal scute 
of a crocodile or an unqieciahsed dinosaur like Ancylo- 
saurus Throughout the back the ribs are T-shaped in 
section in order to bear the weight of the plates In the 
neck the latter are borne on short and notched transverse 
processes but in the hack these processes become longer 
and stouter, while in tha sacral and anterior caudal region 
the bases of the plates are approximated and supported 
on the summits of the tall and expanded neural spines 
On the other hand the terminal third of the tail apparently 
formed a flexible aggressive weapon In which the laterally 
divei^nt spines were inserted in the muscles between the 
neural spine and the centrum Although the caudal spines 
of the Fnglish Ktmeridgian Omosaurus or Doccntrus are 
structurally identical with those of one of the Amencnn 
species of Stegosaurus in the lack of evidence as to the 
presence of vertical plates In the former the author is In 
disposed to admit the generic Identity of the Old World 
and American types 

DipterocarpM iuberculatus known locally as the tn 
tree one of the most important members of the familv 
Dipterocarpaceae which bulks largely In the Burmese 
forests forms the subject of a Forest Pamphlet (No 13) 
compiled by Mr R S Troup and published by the Govern 
ment of India As a rule it is a dominant tree and an 
Idea of Its characteristic grcgariousneis may be obtained 
from computations which estimate fifteen to twenty good 
sixed trees per acre Fine specimens attain a height of 
00 feet, with a clean bo|e of 60 feet and a girth of 
JO feet The wood is resinous and heavy requiring 
bamboos if it has to be rafted It Is in consid<rabie 
demand as it works well but is not durable if exposed 

A RicBifT paper by Prof G Klebs published in the 
Sitzungiberichtg der Hetdtlbtrger Akademte der Wusen 
schafUH (part V , 1909), and obulnable as a separate 
brochure describes the modifications produced in flowers 
of Sempervivum when exposed to special cultural condi 
tions and incidentally contains some pertinent opinions on 
the subjects of variation In plants and inherited characters 
The sp^es 5 acMmcfiaHfm chosen for experiment is a 
recognised natural species Plants were grown in rich soil 
und kept at a high temperature The first inflorescences 
were cut off when quite young and dormant Inflorescences 
showing j^normolities were developed from which self 
fertilised seed was collected Plants raised from the seed 
were grown, and increased vegetatively for three years 
On flowering, the terminal Inflorescences were removed 
as before and the later flowers produced abnormalities 
some new erthers ilmllar to those obtained before These 
abnormal characters (be audwr recognises as pathological 
modifications, yet regards their oi^n as intermediate 
between fluetda'ing variattons and mutadons 

Mn. T Pncii li reapontlbltt for tbroo recent Circular* 
(vj)l IV , Noe. *1-3) dealing wltb fungui diteaiee, inued 
from the Royal Botanic (Swdens Ceylon A bark dlseaM 
ibn Hevea and ten that appear* during the (outhweet 
hiMiooa It ettnbuted to CottUtum javameum A more 
ineldloui diewue of Hevea, known ae "dle-back," to 
itartod by a CloeiMiperium which pavee the way for 
the dettmetive paraeite, aaaigndd to the genu* Laeio- 
dtptodia The third pamphlet dtocitceai vary -fully the 
NO 3100 , VOL 83] 


Stem bleeding disease of the cocoa nut caused by 
Thtelaviopns aceticus, a known parasite on sugar-cane In 
Java The author conununicates a number of details re 
gardlng the structure of the cocoa-nut palm He dis- 
tinguishes two types of tree the one with a uniform 
columnar base the other with a swollen base and suggests 
that the latter which is the less desirable has been selected 
unconsciously by planters 

Accordinq to the Agrtcullural Journal of tha Capa of 
Good Hope a certain amount of work on the hybridisation 
of wheat is being done in Cape Colony At present less 
than half the wheat required for consumption Is grown 
the rest being imported steps are therefore being taken 
to increase the area under crop One of the chief difficul 
ties about wheat grofving in the colony and particularly 
in the western provinces It the vast amount of destruction 
caused by rust indeed this was at one time so serious 
lhat farmers almost despaired of making wheat-growing a 
success The importation of certain varieties more or less 
resistant to rust rather relieved matters but none has yet 
been found fully to meet the local requirements A cross 
between Gluyas and Darling promises to give useful 
results GIu>as Is resistant to rust but possesses very 
weak straw Darling on the other hand possesses 
exceptionally strong straw A hvbnd Union has been 
picked out possessing strong straw and also resistant to 
rust Another promising cross is between Glu>as and 
Du foits probabl> the finest milling wheat tn the colony 

In the Sitsungsberichte of the Vienna Academy of 
Sciences (Bd cxviii Heft vh ) F Vujevfd discusses at 
some length the results of five >ears temperature observa 
tions (1903-6) made at Belgrade The readings were taken 
from freely exposed mercury thermometers with cylindrical 
bulbs at the earth s surface and at 0 4 10, and a 0 m above 
it The results are of special interest in view of the plea 
for such observations recently put forward In this country 
The excess of the mean temperature from hourly readings 
of the freely exposed thermometer at a m above the mean 
temperature In the screen at the same height is — o*i* C 
In January 4 * 0*6 in July The mean difference is greatest 
(+3 0® C ) at I p m and least (-1 o'* C ) at 8 p m in 
both coses in July Ihe occurrence of the minimum differ 
ence immediately after sunset is attributed to the retention 
of worm air in the screen It is probably also due In part 
to the heat capacity of the screen itself The point Is of 
importance in connection with the analysis of the daily 
variation of temperature Caparisons showed that the 
freely exposed thermometers gave higher readings at all 
levels on clear days and lower readings on a cloudy day 
than the aspirated thermometer of the Assmann Instrument 
The disturbance of the natural condition by the artificial 
aspiration would have some influence on these results The 
observations from the freely exposed instruments are com 
pared with one another without any attempt at correction 
Throughout the year the temperature at the earth s stirface 
is lower by night and higher near mid-day than that in 
the tor The extreme differences between the hourly means 
for surface and air ore approximately > 5^ — o 5* C in 
January, +9»®f -16* C In April and +153" -i-o® C 
in July Deposition of dew dim|nlshei the value of the 
negative difference while clear Weathet increases both the 
positive and negative differences The temperature on the 
exposed earth s surface was found to be considerably bslow 
that of the neighbouring upper surface of moik It is 
assumed that the results are kiter-cocnparabie because the 
thermometers are simUar, en aetumption whkh U ^ 
justified unless the v^til^tm is the same for eadij mb 
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U probably not the caie No attempt is mode to find the 
tSSict of faryin^ natural ventilation 

Ma HumANN Gbwbcks sends us a dissertation on the 
Influence of changes of internal structure on the physical 
properties of copper electrical conductivity and density 
being the properties chiefly considered In this pamphlet 
of ninety three pages the author discusses at length the 
experimental results and theoretical conclusions of previous 
workers in the same field and also describes his own 
measurements of electrical conductivity and determinations 
of density carried out on a series of copper wires drawn 
under known conditions His results show that the effects 
of wire-drawing depend upon two actions which occur 
simultaneously but to a different relative extent when the 
circumstances of the drawing process are altered These 
two actions are longitudinal extension and lateral com 
presston, and their effects on conductivity and density are 
opposite in character The net result is that as wires 
become more severely hard-drawn (heir density first in 
creases and then decreases again while the electrical con 
ductivlty Is reduced — in some cases to an extent exceeding 
1 5 per cent Mr Geweeke has also studied the annenl 
ing process in these wires but although a temperature of 
210^ C Is found to mark the beginning of rapid annealing 
this temperature zs found to vary with the duration of 
heating This supports the view of Turner and Levy that 
the change in the copper is rather 0/ th< nature of a con 
tinuous re-arrangement of structure than a transformation 
from one allotropic phase into another as suggestiKl by 
Dr Beilby 

We have before u« a draft rejiort of the science stand 
ing committee of the Concrete Institute relative to a pro- 
poJied standard algcbruual notation for formulae and 
caliulations employed with ref rente to reinforced concrete 
It would appear that this uas considered last September 
at Copenhagen by a committee of the International Com 
mission on Reinforced Concrete (pstiblished by the Inter 
national Association for Icsling Materials) which approved 
of a three alphabet svshmi the three alphabets employed 
to be Roman capital letters Roman small letters and 
Greek smalls The principle of the initial letter is also 
adopted in the report though this cannot be made a basis 
for agreement with Continental nations it is held no 
doubt rlght1> that the use of a Kclf-explonatory notation 
IS in this matter more important than intcrnationul 
uniformit> Ihe use of Latin smalls for linear dimensions 
intensities of forces &c and constants Latin capitals 
for areas and volumes and total forces Greek smalls for 
angles and constants is recommended The notation can 
be extended by th use of subscript letters thus B mav 
be used for bending moment at the centre of a beam 
The scheme is not put forward as port of a comprehensive 
s)stem indeed it is pointed out that letters fail If any 
attempt is made at a comprehensive system for engineering 
formuIiB alone not to speak of ph>aics generally It is 
however clearly desirable that some general plan should 
be agreed upon by engineers at least, before an attempt 
is made to work out a detailed notation for each branch 
of engineering work It may be that the only plan possible 
IS the adoption of some general principles and those sug 
gested are sufBclently in accord with existing usage 
Pottibly the Engineering Standards Committee may be 
able to look Into the mutter 

A PAFSK 0(1 compounding and superheating in Horwlch 
loi'omotlvek was read at the Institution of Mechanical 
Ertglneert on March 7 by Mr George Hughes, the chief 
tnochanical engineer of the Lancashire and Yorkihire Rail 
wgy A number of comparative tests have been made by 
NO, 3109, VOL 83] 


the nutbor on compound 'ind simple engines leading to 
I the conclusion that thr* compound engine is more economical 
and efficient than the simple TTie compound engine 
developed a comparativt^ly greater pull on the draw bar for 
the same indicated horse power The Aintree to Acenng 
ton trials show an economy of 33 per cent and the Ooolc 
to Smithy Bndge tests an economy of as 5 per cent In 
favour of the compound based on the steam consumption 
per Indicated horse-power On the basis of total steam 
consumption per hour the savings in these tnals are 
397 and 333 per cent respectively In fuel consumption 
the savings by the compound per indicnbd horsepower 
per hour are 16 per cent and 83 per cent rrsix^'tivei} 
As the horse-powers developed by tht compound are Izmis 
! than for the simple engine the total fu( 1 savings irt 
36 per cent and 23 7 per tent reapectiveU Using 
I Schmidt s system of sup« r heating on a six wheeled < luplod 
goods engine comparnti^o trials show in ocono ii\ in coil 
I of 1293 per cent per ton mile for the superhiat r Tests 
on five passenger engines hiving Schmidt s superheaters 
I extending over some months show a coal saving of 21 4 
and 21 9 per cent per ton mile computed from the drivers 
and guards returns Mr Hughes is to be congntulatcd 
on his success in dialing with v<r> diflicult problems when 
applied to locomotives 

An improved form of mouth blow pipe is submitted for 
inspection by Messrs W and J Ceorge I td Greit 
Charles Street Birmingham It ts a burner and air tube 
combined connecting directly with the gas suppl> bv meins 
of rubber tubing and dispinsing with a Bunsen burner 
A metal collar at the mouth piece end keeps the I itter clean 
bv preventing it from coming into contact with the bench 
when laid down A similar collar at the burner end keeps 
the flame from scorching the wood if desired the instru 
mLnt tan be clamptd to a retort stand for use at any 
convenient height or angle and it serves instead of 1 foot 
blow pipe for minv small operations such as flame char 
coal and be id tests and light gloss blowing The 
article is neatly and strongly construrted and for con 
veiiienco of renewil the several p irts are made to a 
standard size 

The January number of the Dullettn dr la Socitff** 
d hnconragemfnt pour I Industry* nationalc contains two 
reports by A Monau on two forms of roid tirring 
apparatus due to MM J I assailly md J \ inKonne iii 
respectively The tar has to be exlncted from the birrfl 
warmed to a tempi riturc sulTuicnt to reduce its viscosity 
and remove water and applied to the road is uniformly 
and as rapidly as possibl In the fir t app'iratus of M 
J Lasaailly all these optntions irt earned out b\ steam 
and require a minimum of skilled cxjntroi The 
Vlnsonneau apparatus wirms ilie tar to 80“ C by a 
therniKislphon heoted by a pci ml burner md distributes it 
by means of compressed Jir 1 he cost of superficial 
tarring by either process is from 8 to 10 centimes per 
square metre treated 

A SECOND revised edition of the valuable little book on 

Butter making on the barm by Mr C W WnlkiH- 
Tisdale and Mr f R Robinson has just been issued 
by the publisher Mr J Nortli Oflicc of the Datry World 
and Brtiuh Dairy Parmer The original work was favour 
ably reviewed in Natlrf of hebruary la, 1903 and the 
revised edition should secure for it many new reader* Thi. 
subject matter has been brought up-todate by revision and 
additions The price of the book remains is net 

Eeratum — March 24 p 104 col 1 line 36, for 

9 grams read 6 grams ** 
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AtTKOKOUICAL OCCnUKMCBf IN Amt — 

Apnl 1 8h. 99nL Miaimntt of Atool {0 Pond^ 

It VMitth appftrent diameter » f 
t A i6h on Satom in conjanedna witk the Sum 
ao-ai Epoch of April meteoric shower (L^ds) 

91. loh. loin Miainam of Al|»} 08 PesMi). 

93 ih> om. Veaot at treateet noagadcm (46 13 W t 
9^ 5 h. tom to^h 31m Traodt of Tumurs Satellite 
III (Gaopme^). 

30 Mercor^isiUe as an evening star skuatcd amongst 


Thb Spbctkum or Coim 19100 —In addition to the 
obtecdve^rlsm spectrsi already metitloaed in these 
columns, MM Deslandres and Idrac secured some spectra 
of comet 1910a with a slit-spectroscope of groat light 
gathering power, which they describe In No« 11 of the 
Camples rendut 

The series of bands usually ascribed to hydrocarbons and 
cyanogen respectively, are fully represented in these 
spectra, with the exception of the band at X a 6 o Ihe 
hydrocaihon bands of the comet’s spectrum exhibit different 
intensities to the tlmUar bands phoiograpbed in the labora 
tory with the carbon arc or the Bunsen flame as the light 
source the most refrangible of the blue bands being the 
most intense An ** unknown band at X 40s t is similar 
to one which M Dctlandree found In the spectrum of 
Morehouse s comet which Prof Fowler hM since tr«.ced 
to some carbon compound at very tpw pressures 
but other unknown ” bands seen In m earlier spectra 
are not shown In that of comet 1910a 


HAtLXY a CoMXT IN Japanbsb Rxcotkoa — Some exceed- j 
ingly interesting extracts from Japanese records probably 
referring to early observations of Halley c comet are 
communicated to No 4ao of the Ohs^rvutory fMarch p 
W9) by Mr K Hira^ma of the Tokyo Observatonr 
Th^ include accounts of comets which appeared in the 
years ad 684 837, 919, 989, to66, 1145 and xssa and 
generally give some details as to the direction and appear 
anoe of t& object The details for the apparition or 1145 
are especially full, the observer remarking on the 
peculiarity that the comet itself should remain bright after 
the disappearance of Its tall this he explains four days 
later as possibly due to the pt^nce of the moon when 
the observation was made The time of perihelion— as 
calculated by Messrs Cowell and Crommelin— agrees with 
the time at which the comet was observed in the year 
A D 913 

Mxrxoaio AsTaoNOMY ^-Anyone Interested in the observa 
tlons of meteors, and those amateurs who without the 
benefit of elaborate e<|uipment, are seeking a field where 
observatione may become both intereetlng and useful should 
read Mr Denning s article, on the progress of meteoric 
astronomy, In the current number of 5cteffce Progress 
(No *5* P 444) The writer therein gives a brief outline 
of the ideas concerning and the observations of meteors, 
and summaris*s the chid ovents in mstaoric phenomena 
since 1708 

The Lyi^» Persdde, and Leonids are especially 
described ^Ihd the aseoclatioo between comets and meteors 
IS concisely dtsepsaed Mr Denning also msntlons that 
some showers persist more or lest acdvelyi for months, 
and instsnees are not wantfng where radiants continued In 
active play all the year round, the apparent ii^Hoa of 
the radiant remaining practiceiiy constant He also makes 
It obvious that the study of meteoric phedomena needs 
recruits the field Is a targe one, the obaervatf^s are 
comparatively simple and the results important So far, 
photographs has played but « small part, and there is 
ample scof^ for useful work by diose possessing suitable 
catneras and a fair amount of pmetent patience 

Stam with Vakubu lUaruL VaLoemfs.— A number of 
obeervadons of stars wtildi have been found to exhlbfl 
stariabit radial velocities are mUlsh^ by Ifeasre Camp^ 
belt, Atbreoht, and Wri^ ia No syi af ike Lkk OtMervw- 
tory BttUetiae Among the twenttr nortkem stare discussed 
may be noted e Pmdt a Urns Mejorii, a Laonle • r r 
and e Dracanfa, e tyrle, # Ojifjoi f CsoM and < Capri 
oomt &3t eouthem start, dbairTud by the Chile o b ur v ore, 


have also shown a variadon of veloolty in the line of 4ghtt 
th^ are 8 Cauls Majoris, fi Cruets, e Ctntauri, a fu^ 

7 Apodisi and r Scorpii 

In the tame bulletin Dr Cuitlt aanounoee that the 
definidve reduedont of the tpeotrograms of « Centaiui 
confirm the vtnadon of that star’s radial velocity Dr 
Campbell notee that thirteen years observations 9i 
Procyon show that tha radial vetoddea do not appear to 
have varied appreciably in a manner to accord with a 
period of forty years more or lees 1 they aeem to bamoniat 
with Dr Auwera’a conclusion that the orbit plant of the 
system is i^xproximately tangent to the celestial anhera. 
There la however, a auggesEoa of a apcoodary yanadon 
of the radial velocity Of vety small anml)tude and a period 
of about aeven years, tor the oorafiroutum of whkh further 
observations are oecesaary 

The minimum of the radial velocity of the btnary a y stem 
in the triple system of Polaris is shown, by the X4ck 
observations to have been passed, and the vciMty of the 
centre of mass of that system appears to be IncrOaring 
rapidly Therefore velodty observations of Ae bri^t com 
ponent of the Polaris system during the next tow months 
promise to hsve unusual weight In the determinatimr of 
the period of the third member of the system around the 
centre of mast of the whole system 

Precautions Nxcessaev in Protooraphic Photohxtet 
—Under this title Mr Parkhursf publishes a paper In the 
diffoehysfcai Journal (vo! xxxl No t p 15) wblc^ 
oontains a number of hints useful to all woruers in ash^ 
nomicsl photography 

During the work on photographic photometry which 
has been carried on fen* a number of years at the Yerkes 
Observatory It was found that the measures were affected 
by a number of errors Introduced by differences in the 
method of development by lack of uniformity In the photo 
graphic film and by many other causes These errors 
have now been fully investigated and the results of ths 
investigations are given In the present paper Illustrated by 
numerous curves As an example of the results it may 
be noted that at one point of the ” developer curves ” the 
density given by pyro introduces a difference equal 
to 0*3 mag from that given by rodlnal whilst In the case 
of hydroquinone the resulting difference Id magnitude 
amounts to 0-9 The necessity for rigidly controlling the 
time of development the temp^nture of the developer and 
other variables Is just as forcibly shown by other curves 

Observations op Satelutps —No 173 of the Lick 
Observatory Bulletin contains the measures, made by Pnof 
Aitken during the years 1906*9, of the satellites of Mars, 
Saturn and Uranus In the case of Mart the positions 
of the satellites are referred to the planet s limb but for 
Uranus and Saturn each satellite is referred to another 
satellite except Ip the case of Titanla The positions 
given In the tables are uncorrected except for differential 
refraction 

Photographs of Jupiter’s eighth satellite were obtained 
at Greenwich on January 19 and February xx, and the 
resulting positions shovring fair agreement with tha 
ephemerls are published in No 4393 of the Astroaomiteka 
Nachnehten 


RESEARCHES ON ALLOYS' 

'T'HE report referred to below was presented to a meeting 
^ of the Institution of Mechanical Engineers on Jamiggr si 
The report itself is a memoir of some 175 pages and six 
teen plates and embodies tha results of researches carried 
out during a period of two and n half years at tha National 
Physical laboratory These researches constitute a con 
tlnuation of the pnfrviout work of Messrs Carpenter bnd 
Edwards on the alloys of copper and aluminium as re 
corded in the eighth report to the AUoys Research Com* 
mlttee Owing to the magtiinule Of the task whlrix would 
have been involved In un&rtaklng a cotnpleta study of a 
ternary system of alloys the authors at the outsat derided 
to llnitt their Investigations to those regions of fhe^system 
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wlmr^ renlti of pr«ctic«t interact were to be aai 
Ac r«gftr 4 i ttw neevy ctkiys, conmdfitf pnnctMlqr of 
co pp> r » ioiportant roeviti wen to be coopt only m ottcTS 
cdoiMmag oiore than 85 per cent* of copper oniUe ct the 
•tmaintuin end of the cenee oobr cthm eontohdng more 
than 95 per cent of ahimlnlum cooM be tnected to yield 
recoltc of practK»l nduc The ctik^f of the concdtutloa 
of the clt^ hci« however, bem pu^^M^ond then 


bmtic in order to render the data 
** ucefol ’* range ocne inteHtgiUe 


over the 



Fto 1 — UoiUl of tb« bqiudii4ittrCfe0t4>f (onury ■Hoyt of ooppur with alaeuiwia sod flMUiiantte 

Ihe report therefore include* a model of the liquiduc 
lurface of the terniry c)»tem over a range of alloye con 
taming Irae than Ji per cent of aluminium and lets than 
10 per cent of manganese Ihw model is constructed on 
the wen known principle of trilinear coordlo'itet in which 
the range of compoiitions of ternary alloys is represented 
b> an emilateral triangle the liquidus surface le con 
•u acted by erecting a vertical ordinate representing the 


copper side) are homogeneous while those to tbs left are 
duplex K comparison of the model with the mechanicat 
properties of the alloys further Indicates that In tiie 
ternary alloys, just as in the bmary cepper^ihailnlum 
serlea, the presence of the second phase to the left of the 
minimum renders the oHoys stiller atroager» and less 
ductile* 

Ihroughout the range covered by this model f^ch 
represents the data obtained from more than 100 dtffsmt 
alloys) no new phase resulting from the presence of soan 
ganese can be detected This re* 
suit IS of special interest because 
some of the alloys included m diis 
group \i2 those lying towards the 
It ft hand comer of the model are 
distinctly magnetic their permea 
bihty increasing towards the 
extreme left hand comer of the 
figure lf» thereforci the magnetic 
properties of these alloys (which 
approach the type of some of the 
well known Heussler alloys) are 
due to the existence of 1 magnetK 
metsUic compound this tompoimd 
must be soluble in either or both 
the phases found in these alioys 
A photomicroffaph typicsii of 
the structure 01 alloys in this 
region is reproduced from Fig 7^ 
of the report (Fig a) representing 
the structure of an alloy contain 
tng 856 per cent of aluminium 
4 77 per cent of manganese and 
^67 per cent of copper in the 
sand cast condition The effects 
of heat treatment on the micro 
structure of these alloys are verv 
marked Thus Fig i^a of the rt 
port (Fig 3) shows the structure 
of another alloy of this t\pe after antiealmg at 900^ C 
both these photographs being taken at the same mognili 
cation (150 diameters) Quenching the same alloy from 
Q00° C produces a totaJJv different structure reproduced 
from Fig taq of the report (I ig 4) and this change 
renders me alloy hard and brittle 
As regards alloys at the light end of the series the 
introduction of manganese is found to give rise to the 
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temperatura of initial frccamg on the nolnts representing 
ths attoya examined A pnotqgraph af the mpdek »pon 
which contour hoes representing rich 10* C have been 
drawn, is raproduced in Fig 1 Iba well-marked mu» 
nuKn of the copper-alummium senes occurring at a con 
centratKki of ob^t 8} per cent aluminium, & continued 
into the ternary system in the form of a valley in the 
Itquidue snrfaor, and microscopic examination hsa shown 
that alloye to the right of this valley (i« nearer the 
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Pio j.-lliero.suwcto« of alloy C 

formation of a drfinii compound Al,Mn which tends to 
render the alloys hard and brittle It present m large 
proportions this compound appears to undergo a more or 
less gradual change which leads to the spontaneous dia- 
integration of the alloys containing it on ingot connst 
mg of 6t pel cent aluminium and 35 per cent manganese 
It a hard, metallic mass when first loolcd, but ® 

hne crystalline powder m the course of fix or eight hetirs«i 
and Uua process appears to be indeptndont of oxidaliaiw 
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In the useful ' light alloys of the ternary systein how 
ever such disintegration doM not occur 
The mechanicaT properties found in the best of the alloys 
of the tsmao cyetm are remarkable. The autiiorSr suggest 
that alloys M copper with aluminium alooe^are generally 
contaminated with a cprtaia prop orti on of alumizia, formed 
when the aluminium Is addira to molten copper contain 
mg more or less oi^X^ ^ the previous addition of 
manganese which acts as a r^ucing agent, the formation 
uf mis alumina it inhibited and the properties of the 
resulting alloys ar^ improved It has b^ found that a 
smoll percentage of manganese renders the alloys more 
ductile without reducing their ultimate strength » while 
larger proportions of rfianganese Increase the strength but 
lessen the ductility of the alloys Sand-ctstings giving an 
ultimate strength of 36 tons per sq inch with an elonga 
tlon of as 5 per cent on a inches have been obtained while 
in the form of rolled bhrs the best of tiie heavy ternarv 
alloys reach an ultimate stren^h of 43 tons per tq Inch 
with sa per cent elongation Perhaps the most remark 
able resulti however U that obtaliiM wltii one of these 
alloys in the hard-drawn condition where an ultimate 
strength of 5a tons per sq inch Wltii 10 per cent elonga- 
tion has be^ obtained This Is fvobabV tiic strongest 
alloy known containing more tibati 80 per cent of copper 
The remarkable properties of this alloy led Dr Rosenhain 
to take up the challenge recently thrown out by Sir Gerard 
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Muntz In his presidential address to the Institute of Metals 
to the effect that modem scientific attainments in metal 
lurgy had not yet ffiabbid us to produce a bronze cutting 
tool By further cold working one of these hard-drawn 
alloys under a powerful testing machine a material was 
produced from Mich a chisel was ground and with this 
It was found possible to Incise hard stone oi^with a 
different form of cutting edge— to cut wood so easily and 
cleanly that d tead-pendl oouTd readily be sharpened with it. 

A result of considerable idiportance has been obtained 
by means of abrgslon tests on certain of these alloys the 
test applied was one of simple wedr against hardened steel 
rollers the loea of weight being determined It was found 
that the best of these ailoya possess » very great resistance 
to abrasion of this kind fSr turpalMng even the harder 
jrarieties of ^eel This property tOffetb^ with their very 
great strepgm aod the fact tiiat they can be machined 
and finImM vSry readily should render them of special 
value for the construction of sdaotific instruments par 
ticularly for those parts where much medianicat wear has 
to be met These alloys also po ss ess a very great power 
of resisting corrosion both by fresh and sea water» while 
tests made lijfion them at temperatutm up to 500^ C 
indicate^ that they retain their strength up to 300^ C , 
these results suggest the posslMHty of tiw employment 
for the blades of steam turbines wmting with superheated 
fteam 

As regards the tight alloys containing more thhn 95 per 
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cent aluminium the properties of the ternary alloys Are 
not markedly superior to those of the aluminlum^copper 
alioyf except, perbaps* that in the form of chill-castings a 
higher tensile strength has been obtained. The presence 
of manganese however, appears to protect these alloys 
from corrosion to a marked extent the specimens of these 
alloys expMed to sea water for Instance bocomlng coated 
with a black patina oonsisting largely of oxide of man 
ganese Specimens of some or these allojrs have retained 
their original brightness after more than two years ex 
posure in the laboratory cupboards thus Indicating a 
decided superiority over pure aluminium which has hitherto 
been regarded as decidedly superior to its alloys In regard 1 
to corrosion 


ELECTRICAL DISCHARGES OVER PHOTO ^ 
GRAPHIC PLATES 

T r IS well known that when an electric discharge Is 
^ allowed to take place over a photographic plate a 
latent image Is formra which can be developed In the 
ordinary way When one electrode consists of a metal 
plate placed at the back and the other is a wire brought 
into contact with the middle of the sensitive side a verv 
great difference is obtained when a single spark Is passed 
from an Induction cofl or Wimshurst maimine according 
*18 to whether the wire electrode Is the positive or the 
negative one H It Is positive the ff^re^which is 
caUed a positive figure — consists of numerous ramifications 
suggesting meandering streams while if it Is negative the 
mam lines In the figure change their directions ver> 
abruptly and are terminated by expansions suggesting fans 
or palm leaves In each case the discharge may or may 
not pass to the edge of the plate if it does the corre 
spending line Is very broad with a finer well-defined 
intenser line passing midway through it Such flmires 
were obtained first by Mr J Brown of Belfast, and nave 
since been repeated by many experimentalists Expen 
ments made by Prof J A McClelland and Mr Campbell 
Swinton seem to render certain that the latent image is 
due to the luminosity of the discharge and not to a direct 
electrical action 

I have recently made experiments with the object of 
extending our knowledge with respect to the formation of 
these figures and the results have been communicated to 
the Rbntgen Society appearing in the society s journal for 
January 

My first Idea was that If the paths of the discharge 
represent moving electricity they would be seriously 
modified In a perpendicular magnetic field However the 
greater part of the figure Is apparently quite undianged 
in such a field the only evidence of change is in the trunk 
discharges that flow over the edge of the plate These 
become still broader the fine pilot spark however remain 
Ing apparently unshifted and forming a sharp boundary 
to the trunk discharge along one edge The direction of 
lateral shift it that corresponding to a wire carrying a 
current from the positive to the negative electrode 

A blast qf air produces the same kind of effect. Indeed 
If several radiating trunk discharges occur on th^ same 
plate the effect in a perpendicular magnetic field Is much 
the same as if a cyclonic blast of air had circulated over 
the surface of the plate 

The fine tracery lines in the fan-sfiaped expansions which 
terminate the lines of discharge in the case of a negate 
spark ore veiy similar to the Mths qf the separate portions 
of an eapioded projectile.. Such paths are easily olqtted 
by superposing a radial component of velocity following 
any assumed law upog-tbe MtidLtranslatory itolocity of tto 
unoxptoded projectile Owing to this similarity It Is tug 
gested that these tracery lines represent the actual paths 
of single ions or of simpln groins of long in tiie electrical 
fl^d. 

When the discharge takes |tiace in a partial vacuum 
very considerable changsa occur Tn particulari as the 
exhaustion proceeds a new fdienomenon eppeaiv krhlch 
reaches its most marked stage at about 17 cm preasure 
This is somewhat difficult to dssedbe. and is shown in 
Fig I 

The wire terminal tcAiched the plate nearly at its centre 
Besides the trunk dtsdiarge ascending the plete Ore seen 







Fig t — DUchargc at a pmiara of about 17 cm. 

betwtfn these and the phenomena of eUctfostrichon but Fifc3.-J»«dtlvt»mi(UaUoii.lhaBconMniofiriM^ 
ao far no definite theor> has been formulated In vciy , . 

many cases tlierc la visible ti dark contmuatton of thew* when it Is negative a p^feixnce is shown to leave ai 

squirts on the side of their bases which sugLcsts that the , fh^ et^es *g 4) 

effects seen represent u part onlv of the cleancul effects Ihroughoul thrsc di^nptiuns it has been a^umM that 
taking place Ihe shape of t)ie squirts suggests that In discharges leave the electrode It must be admitt^ 
one region they experience a pressure from the disturb- present there is no proof that the streamers do 

anco which creates thf luminous glow through which thev ‘ represent currents that advance toward the elfH:ttodcs 
stretch and that this pressure is replaced by a tension | further details us well ax for numerous other 

as soon as the second dark space is passed 1 he luminous 




Fig s — Nsisilv^ffgaw In cotd gss at onUasty prswmrs. 

glov bordered by tha two darjc spaces suggest* a single Fio 4.-Nflfsdvsitr«^^n*I«s i«Jjttw*c»tol«avsth*t^^ 
^ n »een in > vacuum tube the phenSnSTof ionita « t.«ht ».gi» to «i«» 

tlon in the two cases may be smiilar 

Whan the gas in which the plate is immersed Is changed reproductions reference mu^t be made to ttw paper in the 
the effects imtalned change also Each gas produces a Journal of the Rdntg<n Soeiet> from which the figures 
negative figure characteristic of itself The tHengufar illustrating this artu le have been selected Pwhaps it 
pqatfrts mhw refdtred to mre given by air ahne The slmuld be added that these are photograptiic positives from 
negative figure in coal-gas at ordinary pressure is shown the originui photographic negatives ^ 

Ih ^ s The figure in nitrogen is also very slngulai I Alfmd \\ PoaiaR 

NO aioo. vot SjJ 





*44 


NATX/MB 


[March 31, 19^0 


T«S. 


SOiiSlK!' 

present Mf^yeariy issue of the Transactloiis of ^ 
Scettirfi Arborlculturel Society conultts a con* 
smreUe number of useM mud iotsnstifig articles on 
forestry and woodcraft jenendly An article entitled ** The 
Duty of the State as Redanls ASorestatloa " shows, in a 
striking summaty of the oplnlocis eatpr es s e d on the subject 
by landowners, foresters and men of science, that all are 
agrosd thas the State should ew co u Mg s ea tswded afforfsta 
tton The article Indi c a t es eery clearly what the State 
can and should do with this tkiteX ki view 
In ** Aifomtatioo and Local Taxation ** Sir Kenneth 
Macfceiude, Bart president of the society shows the 
disasCrcNiB remits to the local taxpayer which nu^t foUerw 
Indiscriminate afforestation In la^, continuous okxks On 
land compuisorlly purchased by tbs State The State cotdd 
do a gr^t deal to encoun^ afforestation private 
owners by removing the burteu which at present deter 
many from extending their ptentathms In the words of 
the author There Is a premium offered at present 
agamat planting— as long as an owner decuples his land 
with she^ he only pays rates on three-el^ths of Its valua 
tion If he fences and ohuits it he has to pay rates on 
the fitU valiMr appearing m As Valuation Roll.'* 

The Sitka Spruce as m Tree for Hill PlantlM and 
General Afforestation ** (wfth plate) fay Mr Crosier 
Durrls, Is the most important article which bar vet 
appeared rrgsrdlng the s>iv(cultural characters and eapa 
bihttai of tl^ Imjmaat conifer 
* VagstaMo Remains from the Site of the Roman 
Military Station at NewsicWf,./ Melrose '* is aa article 
which wiU appeal to hlttoiiaas and antiquanans* Samples 
of depeaits from the jrits and trenches of the Roman 
station were examined by Mr H P Tagg o# the Royal 
Botanic Garden, Edinburgh The numerous twigs and 
branches ecatittned btlongim to some seven different species 
of trees which have always been considered indigenous 
There was no evidence to show the presence In Britain, at 
the period of ^e Roman occupation of this stadon of 
species of sacspekmal Interest 
Mr W Mackentle Forester, Kovar contributes an 
ardefe entitled * Underplanted Larch Plantations at 
Kofvar ” The tyWlcukurai methods adopted to combat the 
ravoM of the larch canker fiingus are clearly and 
succinctly described 

** C^tlneittat K6tes*--Gcrmany by Mr B R ib h en t ro p 
with ffgarev, gives a review of the recent svlviculhiral 
devetspments In that countrv while Mr A G Hobart 
Hampden deals In a similar manner with Frenrii s>tvl 
cultara 

The soetefy*s excursion to the forests of BavarU which 
took place lut August Is interestingly described bv Sir 
Andrew N Agnew Bart hi ' Notes and '* are 

Inclnlsd many topics of great vahw to syhrlcutturlsU and 
the ** Rcvltws and Notices of Books *’ will bnng them In 
toudh wHh the recent Hterature on the sub}ect 


OF A LOCAL SCIENTIFIC SOCIETy 
value of the work accoasptiriMd by local aclentlpc 
^ aodetlsa Is, perhaps, net always given ademte 
recofnhkm On wtttt tnay bs described ss the educatloual 
sidev such sodetfes ersaCt and fostsr Interest In the world 
of amure add out of this comes the desire to Investigate 
parts ef the ffeld of sdenca. A r eport, progra mm e^ and 
predkhatiat address rPeeived recent^ from the North 
London Macural HMory Soriety mvlde evtdefios of the 
welMkueM activity mai pro gfvs aew apjkit wbk^ should 
be dliarmiterlstic hC a soms^ th«l dosfircs to sxlsiMl a 
knnsshd^ of aefnwe and pfr wnms Bs p royess> The 
soefety Is particutaity to be edngratufeted upon Its researth 
com mk ts es which are oonoerned, unong other matters 
wiffr the flora lepidoptera and birds of the local district 
This district covers an area within twenty miles of St 
Faur# and Is subdivided Into twehrs sections for recording 
As fhstaoees of the vatoabte woric which these com- 
q d ttaes aecomplfsh we mention a few points in the annual 
report fer iqcA— that for 1909 tmR yet being available. It 
appeaas tfmt the adventitious flora of the district is tpread- 

1 Xn ^ minho* sf Hia Rovsl 8eetikb Aiborfcdheral Sodaty, rat xxdL 
VSftlOWmar ts«9i 
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Ing wMkIv, «pUI^ a# sight b* s^wtMl (Im mMwi flaw 
Is AiaidlMiliig Tvsn^ medeS Wsre r ecorded tor the irsa 
time U ujA malting She total of tts spedss fnr tiur 
(flstskt^ »a of them were aHess, and el^ wsira hmr 
records for tiie outhting salt mar sh e s of wim Tharyock* 
&lx addQtions wore num to the Rti of Lnptdnplsriv hrisv- 
log the total up to 54s.* The orttithokgieal te s s ar efc eom^ 
mlttee, which was Inaugurated fn 190$, ra perd s iiw 
different species of bkdi of stidch seveiny-olae were theni 
known to nest within the district Two members of the 


btotogtdal rvSBarck connltise, Memnw U Bw 
A, Baoot^ hove mMed out a research on inheritance \m 
Addkka vfrgulbriSwtawd a on tiie rmufts of their 
investigation was ta the Society ka 

February ei Urn v 

It is dear, fboaprtk ‘^Atkt the members am setivehr* 
engaged in the exd||^ and adrancement 01 sblentiAc. 
koowiedte We Qen|pm the society upon the keoH 
ness and energy of sST member* and committees, botii «l 
which are worthy of emulation by other local sdeatiflr 
sorieties* The society has just taken rooms In Salisbury 
H o u se. Fhtsbury Chr^ for Its meeting-plsee hbrary. an 4 
collections. The annual subsulption it only dvs smlBnga 
a year, being kent purposely low In order to ptaoe tnff 
advantages deM. wiialii the reach of everyone. It io 
to be hoped many new and faithfor ob s er vers vriH thus 
be brought within the scientific field tiirough the lastriH 
mentality of the society Subjolaed it the main pari «l 
the presidential adifrett delivered before the society on 
January 11 by Mr Louis B« Ftoat 

Let us have done with tiie days of a nearly statKiaary 
memberthip of about tevAnty and an average attendoiKe 
of perhaps a score or less, let us Individually use every 
endeavour to attract to our society alt tiie nature-lovers 
With whom we come into contact whether they amire to 
be called * naturalists or not , let us remember mat no 
one who lives within reach of London at all can now 
plead tiie itteccttndihfy of our meeting rooms at an excuse 
for holding aloof and that although our local researches 
win continus to justify our title of the * Nortii London 
Natural History Society, * yet there Is nothing whatever 
to prevent our drawing upon South London just as ex- 
tentively as upon North London for our membership It 
Is proverblai that nothing succeeds like success and if 
onty the next few months witness anything like the 
accession of new members which the new facilities make^ 
fsasSWs, th« lutore of our socte^ shmild be wvB amciredl 

1 have directed attention more than onca to thff love m 
facts which has charaetertsed tin early career of ssost of 
those naturabsts who have become the most famous for 
their tbeofiss The pioneers of evohitfoii— Darwk^ 
Wallace and Bates— were all careful and aoeurate rocordbrs 
at a time when most * mbre ooUectors,* at feast iw 
eitiottoto^, no more thought of labelhng every spedmew 
with toeSuty atid other dettils of informatiim than tin. 
phihtiellst of labelllfig every stamp with the data of par- 
chass and the name of the deaW from whom It vnso 
obtained. The two hobbles were very near^ on a pap 
The collecting waa, without resenratkm an eiM (a RmT 
and II tin satomologlat had any whnmtags ever Ma 
hrtiher coUsefor, k wee only In that be Waa *- 
a somewhat mere mstoetic taste axid probabfr* 
her too coUected sc^ in auctioiMnooiAS and _ 
locaflties—a somewhat heahhier hogy Sefem wd aft 
branthes ef rasfwvh were emuiPj beyond the gtiiw 
berton of both ; and ho« could U matter when or wMrw 
a speefmea wm obtalnod, untess It might be front tin 
imreenary motive of kiMrsring hdW to obbtia moref I 
do not say that the o utl oo k of the cverags coascHm hoo 
radically changed; I do ndt evsii say mat I (Wish It 
raaically to change. I haw no patlebos wltii the lordjy 
being who speaks and write! dlapsrs|Mgb'* vvea — ^ 
teaapt^sly, of tin “ mI fef o s n 


a?' mul foe g s ts that 
hW to do so, just aa 
ml, but 1 tiibilt 0Mt 
lat oebsb .wbaio they 


he 00k theorises 

the other on^ coBeots wUh tike Intsol , 
have now been edumted up to that whm 

know that tiwtu feV&ttS la facts, and i Mtw tiiat Or 
majtolty or Aese aiu wt^ to **tidto thsmsrihso 
seriMriy ** to the extent ef observing and reeerdfog fiteaw 
facts ; and if tiisro ate opy^Vtien^ to She who hSte noi 
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jnit roftUsod -then things, 1 would urge them from hencc^ 
rortb to hetr their part In this movement, which may 
roeult in Uniee more far-reaching than any of us con at 
the moment conceive. Let me repeat that It is not neces 
jury for every nature-lover nor for every collector to 
bedome a man of science yet everyone may become in 
some measure a contributor to science 

When do the facts observed or believed to have been 
observed become data? Not when they are thrown away 
loosely into the chambers of memory, to be brought out 
again for use a few years later, closed with the dust of 
time, or metamorphosed by long yet unsuspected contact 
with some subtle subconsciousness with which they ought 
to have hod no of&nity No , the memory, however excel 
tenti la not a safe repository for facts which ore to be 
used os data os soon as possible they ought to be reduced 
to writing For It is unpoulble to overestimate the 
Importance ol absolute accuracy as a basis for all scientific 
geoeralisationi 

I have often been impressed with the thought of the 
dependence of the greatest statisticians on the humblest 
recorders. Most of us have had questions addressed to us 
by Prof Karl Pearson on simple questions of family 
statistics , and the entomologists have been asked to 
furnish to the Evolution Committee of the Royal Society 
oertom data regarding percentages of black and of white 
moths among their favourites These are but random 
exomplef whioi occur to me of what is constantly going 
on in the world of tonlay and yet on the faithfulness 
of the replies to such questions may well hang the entire 
development of the infant science of eugenics the whole 
Welfare and perhaps ultimately the very continuance of 
the human race bortunatelyf 1 believe — and one may 
hold this belief without a verv over-ex'ilted estimai^ of the 
average kitegnty of monkind — the danger of wlUul per 
version of facts which are to be hsed as data it extremely 
small. No doubt there are romancers here and there, and 
a de Rougemoat or a Dr Cook may set back the clock 
for a moment or two on occasions but men such as these 
have generally some motive of self Interest behind their 
rotnonciitf and I do not think there Is any large army of 
hoaxers for hoaxing s soke 

Although however there Is veiy little to fear from 
wilful deceivers of their follows there is very much to 
fear from unconscious self-deceivers It Is true that we 
have little to depend upon whether in nature^tudy or 
in saentiftc reseat but the evidence of our senses but 
ft fs equally true that we must not allow ourselves to be 
deluded by our senses 1 have on other occasions urged 
that the cardinal virtue of a naturalist is fidelity to tus 
own observations but he must make vtrv sure that they 
or# observations and not Imaginings It is a perfectly 
well-known fact that even careful and experienced men of 
science have sometimes been led astray by certain psycho- 
logical processes and have seen things which It has after 
wards been proved to demonstration were not and could 
not have been, present for them to see 

The subtle enemy which all observers and recorders have 
to fight Is 1 believe named by psychologitts * sugges 
tion ” or more particularly ** auto-suggestion * All of 
us know, and yet few of us give the knowledge its due 
weight in dealing with the analysis of our observations 
that whatever 11 present os a mental bockj^und Is ever 
Uable to colour the newly arriving Impressions from with 
out If something which we see faffs In naturally with 
our expectations that is if its Incidence on the mind 
cauee* no sense of jarring we assume that it ie correctly 
obearved, and make no attempt at verification If on the 
odMT h^, it conflicts with our expectotioo-^n other 
words, wHh past experiences or general habits of thought 
are sceptical, and demand a repetition of the observa 
tion before acknowledging that our senses have not delved 
Of Now Is there not really a great deal to be said In 
favour of g dlometricaUy opposite course? Should we 
not be m«re suspicious of the expected edMo it le observed 
and more tnutful of the unexpeoted? 1 need scarcely add 
that I do not mean this to be the vnlvertal ^ndplc of 
life we ehouid have more than enough to do if eveiy 
(hne we entered our homes we made it a duty to invetu 
Hite w h c idte r the famlfiar faces and objects wtdeh 

we meb-euid had been es^eeting to mcnt—mlght net In 
reality be the phantasms of our own brain I 1 am referring 
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solely to phenomena which are under observation or in 
vestlgotion for furnishing scientific data it Is In these 
that we are too apt to accept the expected, perhaps also 
too apt to discredit the abnormal 
A plain and evident obMirvation made under no pre- 
conceived notion that it was about to be observed, may, la 
a normal state of health be noted down os a fact, and 
thenceforth relied upon If a member of our ormtholQglcal 
or Lepidoptera committee observes a bird or a moth with 
which he is well acquainted he is entitled to nu^ and 
to use the * record which should be given full credence 
Of course there may be an error— mfalUblUty Is not an 
over-common attribute of man— wd it is always satis- 
factory if two or three can make the observation 
simultaneously or in such a w ly as to confirm one 
another or if as with our botanical committee a speci 
men can be obtained as a vouUier but no good purpose 
is served by constant suspicion of data of this kind unle^b 
the recorder has proved himself untrustworthy On the 
other hand, the observer himscif should be the first to 
desire every possible verification especially in cases of 
Intricacy or difficuliy of observation such as in most 
mioroscopic work or whore he has any reason to suspect 
that tlM with is father to the thought " In all such 
cases a fact should not be considered as established until 
it has been verified two or three times, and under the 
most favourable conditions obtainable 
The most difficult questions of all have been left until 
last and 1 really do not feel competent to give either an 
adequate answer What facts or data are worth record 
jflg? And what steps should the recorder take to place 
them at the disposal of the specialist who could use them? 
In regiu^l to the first question I would say that ideally 
almost everything Is worth recording but practically life 
is too short nature too long While we ore staying to 
record something commonplace or already well known we 
may be missing valuable opportunities of turning our 
attention to something more important A retentive 
memory should be cultivated so that we may know to 
some extent what has already been establisned by our 
selves or others and we shall then find that the most 
casual passing attention will suffice to accumulate any 
supplementary testimony that may be needed For the 
rest I think we ought to work upon the principle that a 
few things thoroughly observed and confirmed will form 
from us a worthier contribution to the sum total of Klence 
than a hundred half-observed and hdf-guessed at As to 
the second question To whot use should the recorder put 
his data? I touched upon this in my former address but 
there are gteat difficulties in the way of the application 
of sound methods end the ideal arrangements arc as yet 
far off A society like ours ought to have a reseairh 
committee In every possible field of nature-study besides 
one or two committees for coordination of work alon^ 
different lines— organisation biology topographical know 
ledge bibliography— besides a sort of clearing houM for 
miscellaneous Information then (and not until then I 
fear) It will be posstole for observers nghtly to place their 
data and toouf^ much will be handed m which leads no 
further there will also be much ^Iid matenal fw the 
rearing of the noblest edifices in the future of natural 
history research 


USnERSITY AND EDUCATIONAL 
INTELUCfENCE 

Oxford —The Hebdomadal rouncll has appoint^ J^f 
Poulton F R S Dr Dixey fellow of Wadham. College 
and Dr Malcolm Burr New College as reprcsentatlyes of 
the University at the International Congress of Entomology 
to be held at Bruscels In August next 

Wb team from Science that Columbia University has 
received an anonymous gift of 70,00^ 
of a building for the faculty of {diilosophy The University 
has also recelv^ anonymously 3000! for work In 
cultural education From the some source we gather that 
a oooh^col laboratory is to be erected at the Unlversitv 
of Pennsylvania at a cost of about fooooL In m^Ing 
the omiouiteement recently Provoet Ha^m rtated that It 
would be **tbe most complete faloteglcat laboratory yet 
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erected By the will of Mrs Mary A Richardson Tuft® | 
College is to receive 8ooof for fellowships 

By the i^^Ill of the late Prof Hilary Bauermant the sum 
of 5tx>/ IS left to the Memorial Fund of the Iron and Steel 
Institute The residue of hli property (al^ut 15 000/ ) Is 
left subject to a life interest upon trust to be applied 
by his trustees In the encouragi^ent of the stu^ of 
inineraloalcal science at the Royal School of Mines by 
means of lectures on subjects of prominent or educational 
interest at the time but which are not included in the 
ordinary list of subjects Uught and for making grants to 
enable students to make spc^al Investigations or to enable 
them to travel for the better pursuance of their studies 

In addition to the re^lar courses of instruction given 
b) Profs Scdgwirk ana MocBridc and by Mr Dobell at 
the Ro>al College of Science a series of special courses 
on important departments of aoology are being delivered 
bv lecturers each as specialist in his particular branch A 
course on heredity and variation by Mr A D DnrbUhlrc 
has Just been completed and two other courses of great 
interest will commence shortlv One of these courses will 
be delivered by Dr L J Allen, director of the Plymouth 
Marine Biological Station and will treat of marine biology 
with special reference to its bearing on fishery problems 
as well as on otcanlt science The question of the frasl 
bilitv of the artificial rearing of marine animals of economic 
importance will also be dealt with An opportunity will 
thus be afforded to the student of obtaining in u condensed 
form the results of a lifttime devoted to this form of re 
snrch The lectures will be delivered on Tuesdays 
Wednesdays and Fridays at a p m commencing April in 
and wilt be accompanira by practical work for the benefit 
of which salt water aquaria have been installed in the 
Royal College of bcience and are now in surressful opera 
tion at the conclusion of the course in Tendon the proc 
tical part of the course will be continued at the Marine 
laboratory Plymouth during July for those dtsirous of 
prosecuting the study further Another of these courses 
treating of organs of embryonic and fnctal nutrition Is 
in charge of Mr Richard Assheton md will be held on 
Tuesdays and Thursdays at ^ p m beginning on Tuesday 
April 19 This course will deal with the comparative 
anatomy and physiology of the placenta in a comprehen ive 
wav taking Into consideration all cases of trophic con 
nection between mother and offspring throughout the 
VVrtebrHta and tnnng thus the fully de\ doped plmentn 
of the highest forms from its first beginning \n niiount 
of the oestrus c\cle will also be given and ihe question of 
the influence of the internal secretions of the tfeneralivc 
organs on the organism will also be dealt with The 
course will be accompanied b\ demonstrations and practical 
work Such a course has never before been given in 
T^ondon and it should enable a medical student to grasp 
the meaning and physiology of the placenta in a way un 
attainable to those who have only had acquaintance with 
the human type of the Organ 

In an address at the recent annual banquet of the 
American Chemical Society Dr R C Maclaunn pre-i 
dent of the Massachusetts Institute of Technology referred 
to the necessity for keeping industry In the closest possible 
touch with sconce In the course of his remarks he 
said — ' The awful example the standing warning m this 
respect is the case of England There a few years ago 
was celebrated the fiftieth anniversary of an English 
chemists epoch^aking discovery of mauve, and yet the 
jubiko, in honour of this man of science was the occasion 
of the funeral oration of the colour Industry in his own 
country This deplorable result was brought about entirely 
by two things that are ctoeely related i^first the failure 
to keep industry in close touch with science and second 
thtf Impatiencb of Ihc manufacturdr and his narroWncsi^ as 
a self-styled practical ' toian The practiml Englishman 
IS too apt to be impatient of the slow processes of research 
Re wants to be compensated In hard cash and at once 
HM'-Germait on the other hand has learned to be no less 
pracdcal but he has retained the traditions of a race of 
idealists plodding patiendy and surely to auccess But the 
’of Ut 4 u$ifnil chemistry is nPt the only one In which 
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the times arc critical and exciting That Is eoually true 
of the pure -science itself I hope ihy own predilection for 
physics does not mislead me Into thinking that the most 
conspicuous development of chemistry miring the pekt 
quarter of a century has been on the {myslcal side but In 
any case there can be no question that the artificial 
boundaries between physics and chemistry are being rapidly 
removed and of course it Is well to have It frequently 
brought home to us that all such boundaries are pureW 
artificial One point suggested by recent experiences Is 
that we should pay more senous attention than we usually 
do to the logic of science and have as clear ideas as 
possible as to what wc am really aiming at as to what 
we can reasonably expec't to do and not to do It Seems 
unfortunate that men of science are still so much scared 
bv the bogey of metaphysics What we have to be afraid 
of U not metaphysics but bad metaphystes and it is 
difficult to accept the simple faith of many a man of science 
that his metaphysics Is to be preferred to any other brand 
merely because it is either unconscious or naive A bttle 
quiet thought and study should at least have the good 
effect of enabling us to preserve our calm when things 
seem to be tumbling down We should realise perhaps 
that a science like chemistry is above all else a nork of 
art and that concepts like atoms energy and the like are 
not much more than pigments with which we paint our 
pictures The next generation may find new pigments or 
mix the old ones differently 


SOCIETIES AND ACADEMIES 

London 

Oeolofieal BoeUiy Msreh 9— Pm^ W W Watts 

F R S president in the chair — E E L. Dixon and 
A Vnuirimn Hie Carboniferous succession in Gower 

lamorganshire) The succession in three districts in 
Cower IS described With the description of the litho 
logical sequence are notes on some breccia like limestones 
on lagoon phases and the origin of radiolanan cherts 
From the faunal sequence it U concluded that manv xones 
are charactensed by the same riKHemblagei ns In the 
Bristol area The lithological sequence shows (1) that over 
the area the depth of the Carboniferous sea underwent 'i 
c>c!e of change during f-ower Avonian time the initial 
deepening being followed bv shallowing up to the top of 
the tower pnrt t of the Synngothyris rone deposited 
almost at w 1 level (a) that a cvcle marked the ensuing 
period up to iht too of the Seminul 1 rone (3) that a cvefo 
look p’are In the Dibunophylliim rone the latter reaching 
the surface and (4) that a fourth ivile characterised th** 
losldonomya rone A comparison of the sequences end 
thicknesses in the districts shows that the axis on which 
Ihe movement during the first cycle hinged was different 
in direction from the axis during the second cycle The 
bearing of these movements on the question of the delmutn 
flon of the divisions of Ihe Avonian is then discussed It 
U suggested that the base of the upper part Cj of the 
Svringothyns rone should form the base of the Upper 
Avonian The base of C, in at least two localities is 
connected f-vunallv with the xones below whereas the 
fauna of the main mass of C passes Into S, isUbout 
appredable change other than the Introduction of Litho 
strotion Probablv the break between the I-ower and tne 
Upper Avonian should be token at a level within C rather 
than at the base of the Semlnula zone 

^valcal Society M*tch 1 1 —Prof H L. Csllendar 
F R S president In the chatr —Dr W H BooImi 
Coherers A method of Investigating detectors is develqped 
with special reference to the relations between the energy 
given to the detector in the form of electrical vibrations 
and the energy delivered bv the 4eMor« as dJrM current 
to the circuit of the Indicating Instrument The gythor 
puts forward the hypothesis that the propertied of an oxide 
coherer mav arise solely from the temperature Variations 
caused in the minute mass of oxide at the coirtacr by the 
electrical oscillations and bv the anolied E M P He 

examines the hypothesis matbejni^icaily and shows that 
most of the phenomena Tecttrdedf above can In this w^y bP 
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accounted for as perfectly as the present state of the 
maasurements permits C ftlmpaon Earth air 

electric currents The paper describes a method for record 
iflfl automaticaUv the electrical current which passes from 
the earth into the air during periods of fine weather A 
large plate (zy metres*) was placed in the open as near 
to the ground as was consistent with efficient insulation 
this was then connected to an insulated vessel from which 
water issued through an orifice surrounded bv an earth 
connected cylinder The water as it dropped from the in 
Butated vessel earned away by the well known collector 
action alt the charge which the exposed plate received 
and the latter remained at xero potential The charged 
water drops wore collected in a vessel connected to a self 
registering electrometer which was earth-connected for an 
Instant at the end of every two minutes The paper 
describes the sources of error and the method of detemun 
Ing the value of the earth air current and of the con 
ductivity of the air from the records of the electrometer — 
Or D D atvwlw An automatic Toepler pump designed 
to collect the gas from the apparatus being exhausted 

Zoological Society March 15 — Mr E £ Nfwinn F R S 
in the chair — Ooodoy A contribution to the skeletal 
anatomy of the fish Chlamydosetachtu anLumeut Gar 
The author dealt with the anatomy of the axial and 
appendicular skeleton paving particular attention to the 
structure of the notochord He stated that the notochord 
In th s fish had generally been regarded as unconstneted 
except at the extreme anterior extremity but that he had 
ascertained the presence of well-developed calcified cyclo 
fpondylic centra at the anterior end of the column, and 
of calcified c rlospondyl c centra of tao uzes in the mam 
caudal reg on — R Oirilvla Ormnt Additional notes 
on the birds of Hainan The notes were bated on a 
•mall collection of Ha nan birds recently forwarded to the 
Zoological Soc ety by Mi Robert Douglas of Shanghai 
and at the suggestion of Dr Chalmers Mitchell, F R S 
presented to the Natural History Museum The collcc 
tlon contained several species of great Interest and two 
were desenbed as new naraelv Ttphrodomis hamamu 
and Pitta douglan Among the rarities attention was 
directed to the remarkable magpie (Tetnnurus mger) with 
its curious truncate toil feathers the beautiful green jay 
kaUumaiae) recently described by the Hon Walter 
Rothschild and a bulbul (Pycnonotut jtncnstr) not 
hitherto recorded from the island — Dr Einar Ldnnborv 
The variation of the sea-elephants 

Royal Meteorological Society Much 16— Mr H 
Metllsh president in the chair — Captain H G LyoM 
Climatic influences In Egypt and the Sudan From early 
times the ancient Greeks recognised the marked difference 
between the climate of the Mediterranean and that of 
Africa and Aristotle indicated correctly the rains of 
Ethiopia as the causa of the annual flood of the Nile 
Travellers have supplemented our knowledge from time to 
time but only with n the last ten years has a network of 
meteorological stations riven precision to our views and 
furnished a basts for further investigations The com 
paratively low relief of the country which lies at a vast 
land area in low latitudes combined with the effect of 
die north easterly trade winds which sweep over it pro 
duce the hot and dry conditions which are so characteristic 
qt north-eastern Africa Modified somewhat in the north 
by the warm waters of the Mediterranean and In the south 
by the rains of the monsoon in summer the highest 
temnmtures and most and conffitkmt are reached between 
Wadi Haifa and Dongola where norther^ winds clear 
ikies and a great range of temperature prevail throughout 
the year The important rains are those faltlng in Uganda 
the southern plains of the Sudan and on the tableland of 
Abyssinia, slifoe they not only provide the whole supply 
of the Nile and its tributaries but largely control ihetr 
regimwi Fed by the south-eastefly air currents blowing 
m from the Indian Ocean these monsoon rains supply Uie 
equatorial lakes and the tributaries of the Nile but it Is 
the Abyssinian tahlriand with its heavy summer rainfall 
ivhlch Is most effective since it furmdiee the whole of 
the Nile flood and enables the Nile to mainttfn Itself 
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through 1500 ui les of desert As the sole source of the 
flood the variation of these rains directly determines the 
abundance or deficiency of Lgypt t supply so that this 
climatic problem is of inunense importance Hardly less 
important in these days of intensive cultivation of cotton 
IS the study of the winter storms which occasionally break 
in the Sudan and Abyssi 1 a raising the level of the rivers 
and increasing the supply of the Nile appreciably at a time 
when the normal supply is inadequate the chnute of 
the region not only influences the water supply but the 
great range of temperature rapdly disintegrates the rocks 
and the wind removes the finer portion of the material 
I In this way the de^rt^ are being constantly modified and 
vast ranges of sand dunes are piled up The distribuhon 
of vegetation is very markedly influenced both by the 
moisture and by the phys cal character of the country 

Linnean Society March 17 —Dr D 11 Scott b R S , 
president in the cha r — F P atabMnif The life 
iustory of Chermts htmalayensts on the spruce (Picea 
Monnda) and s Iver fr {Abies R'tbdtana) of the NW 
Himalaya 1 he life h ttor es of the European specks of 
Chermca C abietts and C virsdis have been studied by 
Blochmann and L Dreyfus in Germany Cholodkovsky in 
Russia and more recently by E R Bu^on of Cambridge 
It is now well known that C viruhi has alternating senes 
of generations upon the spruce and larch The discovery 
that a species of Chermes formed (,alls on the spruce m 
the Himalaya was first reported by A Smythies of the 
Indian Foreign Service in 1893 ihese were considered 
by the late Mr Buckton to be C/iermei abtefu Investiga 
tions commenced by the author in May 1901 and canM 
on intermittently up to July 1909 have led to the discovery 
that this Chermes although an undesenbed species has a 
I fe h story somewhat similar to the European species of 
the genus having senca of agamic generations alternating 
between the spruce and s Iver fir (which grow together m 
mixture In the western Himalaya) with a sexual genera 
tion occurring but once a year in the autumn on the 
spruce The paper shows that the Himalayan insect 
passes through similar generations to its European con 
geners to which the names Fundatnees Alatss Colonia 
Sexuporw and Sexuales have already been given by Euro 
pean investigators The periods at wh ch these generations 
are to be found upon the trees in the Himalaya differ con 
siderably however, from the Furopcan ones and are 
apparently chiefly governed by the appearance of the mon 
soon early in July in th s region R S A 

contr button towards our knowlcd^ of the neotropical 
lliysanoptera 

lostituuon of Mining and Metallurfy March 17 — 
Mr Fdgar Taylor president in the chair — W A 
MaoLood Ihe surface coidenser in mining power 
plant The authoi conducted a number of tests on the 
w nding engines of a m ne w th which he was connected 
the results of which were embod ed m this paper together 
with a vast amount of other iiformatioi concerning the 
relative consumptions and effit ncies of condensing and 
non condensing enginesi He found that the empl ojroe nt 
of condensers was d stinctly bencfic al in both respects 
even under the interm ttent co 1 1 1 ons attaching to most 
min ng power plants and the results of his investigations 
have enabled him to determ w th somi' exactness the 
loading features to be emphas sed in the laying down of 
a condensing plant su tabh for work of a more 01 less 
intermittent nature as in the case of winding engines 


Caubridox 

PbHoaophlcal Society ?ebni»ry at —Prof Seward vice 
president in the chair —Prof Puanwtt Mimicry in 
t^lon Rhopalocera w th some notes on the enemies of 
butterflies— A R Brown The Andaman Islands Some 
of the features of the physical anthropology and the social 
life of the aborigines of the Andaman Islands were lurieflv 
described The extremely primitive characteristics of the 
Andamanese are to bo attributed to their long Isolation from 
alt other races and peoples and tl e stabihty of populatlo i 
— G Mwairda 1 he processi 7n and pupat on of the 
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larva uf Cficthocampa pmtvora Ihe proceuionary habiti 
of the larva of this moth — which Is abundant in the pine 
woods of the neighbourhood of Bordeaux — were first studied 
by Rdaumur in 1736 and again by Fabre in the latter half 
of the last century Both these writers describe the Ufe- 
hlstoiy and habits of the insect In considerable detail The 
present paper which Is a sumnury of observations mads 
during a fortnight spent at Arcachon is an attempt to sup* 
plement these accounts by supplying Information on certain 
points which sutl rsmain obscure The procession Is one 
of single file the whole moving along a silken thread 
which Is commenced by the leader and added to by all the 
larvse In succession The author found that though any 
larva could function os leader yet the leader was capable 
of taking a real initiative In cases, such as the selection of 
a path burrowing for pupation, &c the satellites following 
him whether influenced by the same stimuli or not The 
circulating mass Is a formation which the iorvse fre 
quentlv adopt when on the march It consists in an 
assemblage of larvse moving among each other, the mass 
as a whole remaining stauciary A circulating mass 
is always formed before the larvae burrow for pupation 
The leader appears to start the process of formation by 
assuming a zig-aag mode of progression which is followed 
by the satellites Though the order Is completely broken 
up within the mass yet it was found in every case observed 
that the leader of the procession which was re formed 
from it was identical wltn that of the original procession 
This was ascertained by marking the larvse by means of 
fine sand or flour scattered over the dorsal papillse Pupa 
tion occurs beneath the ground, and is complete about 
nineteen days after burrowing The burrowing is a 
collective process In which all the larvae within a circu 
lating mass take part — Prof W Burnaldw Double sixes 
Wwtanmn The solution of a system of differential 
equations occurring in the theory of radio-active trant 
formations — Dr Yoynw The change of order of Integra 
tion in an improper repeated int^al — R T 
The production of kathode particles by homogeneous 
Rfintgen radiations The kathcMe particles produced when 
these radiations pass through a thin silver leaf arc absorbed 
by air so that their coefficient of absorption is a linear 
function of the coefficient of absorption In aluminium of 
the exciting radiations The total energy of the kathode 
particles set free In the leaf is proportional to the absorp- 
tion by the leaf of the radiations The range of these 
particles in hydrogen relative to that in air increases with 
the speed of the particles from 5 to 8 The total ionisation 
produced by any bundle of these kathode particles when 
totally absorbed in hydrogen is the same when air replaces 
hydr<^en — Sir J J Thomaen The scattering of rapidly 
moving electrified particles by matter and its application 
to the determination of the number of corpuscles In the 
atoms of the various elements An expression for the 
scattering of a pencil of rapidly moving clectnfied particle 
Is found ^ the following method First calculate thb 
average deflection of the direction of motion of an electrifies 
particle when passing through an atom which is assumed 
to consist of a large numW of corouscles placed in a 
qihere of uniform positive electrification the expectation 
of any angular deflection after a large number of particles 
have pass^ through a large number of atoms can then be 
found by the theory of probablll^ In this way it Is 
shown that the average angular deflection when a pencil 
of rapidly moving particles passes through a thin plate 
of thicknen t is 

where o is the velocity of the particle e the charge and 
m the mass of the particle, N the number of atoms In unit 
volume of the plate and N, the number of corpuscles in 
each atom In the plate hence If we measure the scattering 
of such a pencil we can determine the value of N. 

Manchbstir 

Literary and Philoanphieal Society, February as.— 
Mr Francis ]onof, president, In the choir — ^A Srottiora 
Hallo's comet as seen in 1835 compared with Donati s 
In 1858 Good drawings or sketches of Halley s comet 
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seem to be rare Sir John Herschel saw the comet at the 
Cape of Good Hope, and from his sketches It was not 
very conspicuous Struve In 1835 gives a sketch which 
shows it to have been bright premaoly when It was near 
the sun, but as a brilliant object it must have been very 
inferior to several which were seen during the nineteenth 
century fhe author has a distinct recol^tion of seeing 
the comet In 1835 fhe object certainly was not so bri^t 
as Struve shows it to have been and still greatly Inmor 
to Donati *s comet It Is generally spoken ox now as likely 
to appear as a brilliant object but the author Mints out 
that there is little evidence for the assertion — Dr H F 
Coward The inflammability of gos-mlxturcs Hydrogen 
and oxygen mixtures were shown to be capable of In 
flammation at a much lower pressure than had bean 
imagined previously if the igniting spark were produced 
in the most suitable manner MinWa for sparks of 

various nature with electrodes of various kinds were given 
March 8 — Mr Francis Jones, president in the chair — 
D M S Wataon Upper Liassic Reptilia part li the 
Sauropterygia of the Whitby Museum fhe chief Pleslo 
saur in the Whitby Museum is the type-spccimen of 
Plesiosaurus ptoptnquus Blake This is re-aescribed in 
the present paper It Is a member of the large-headed 
group of Plesiosaurs but differs considerably from other 
I lassie species such as Thaumatosaurus " meHacephalus 
(Stutchbury) and Phomaleosaurus cramptoni (Baily and 
Carte) It may possibly be necessary to found a new 
genus for the species The other remains consist of small 
groups of vertebrs one set of which, containing fifteen 
cervicals of Sthenarosaurus dawkinsi (Watson) may be 
Owen s r>*pe-spcrimcn of Plesiosaurus coelotpondylus — 
Sir W H Bailey Mr Myring's recent discoveries of pre- 
historic pottery in Peru Mr Hewitt Myring a 
mineralogist and mine owner visited the Chincuna vaUe\ 
in Peru and explored some sand ridges with the view of 
finding something in the Inca graves Ihe valley how 
ever had been used as a cemetery not by the Incas but 
by the Chimus who preceded them in the occupation of 
the country and the work of exploration brought to light 
several hundred pieces of pottery of great variety and 
interest The pieces are well preserved owing to the 
absence of rain and the consequent dryness of the soil 
This pottery some of which recalls that of China India 
and Egypt shows great care, skill and art especially in 
the modelling of the human face and is remarkable in 
that no two pieces are alike a fact which demonstrates 
the author thinks the Intellectual liberty and briginal 
genius of these early craftsmen The age of the pottery 
is not known and may be several thousand years About 
one third of the pieces discovered have been secured for 
the British Museum and It is hoped that shortly some 
portion of the collection may find a permanent home in 
Manchester 
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Royal Society February 7 —Dr J Burgess, vice president, 
in the chair— Prof Cossar Bwart The short tailed 
domestic sheep — Principal Laurlo Electromotive force of 
cells with a single sait and two solvents The paper gave 
some preliminary results with cells in which potassium 
iodide was the salt and water and alcohol the solvents 
as, for example, the relation of the electromotive force to 
the strengths of the solutions the variation with tempera 
ture and the connected thermal properties &c In co- 
ordinating the curious results obtained the author brought 
forward some suggestive views at to the distribution of 
molecular energy in the two solutions —Prof F G Bally 
A stereosccmlc optical illusion When two objects are 
nearly in the line of vision to that when one is clearlV 
focuNed the other appears as two Images one on each 
side of it this clearly focussed object appears to be under 
certain conditions distinctly nearer to the observer than 
it really Is The phenomdiirM was noticed accidentally, and 
a careful study snowed that it occurred only for a certain 
range of distances It was evidently a phyiuologlcal effect 
— Drs E P OathoBrtr J Ofttyr and A BIboIk A new 
form of rectory respiratory calorimeter for physiological 
purposes The temperature of the entering and Issuing air 
was measured fav puitinum thermometers or ^hermoelectnc 
junctions the whole being under perfect automatic control 
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•o that the exact amount of heat generated within the 
calorimeter could be eetlmated — Dr T Muir The theory 
of perc3rmmetric determinant! In the hictoric order of 
derelopment up to z86o and the Aeory of bigradlenta In 
the historical order of ^velopment up to i860 

February ai — Dr Traquair F R S vice-president in 
the chair — J Murray Scientific work of the British 
Antarctic Expedition of 1907-9 Moraines were traced on 
the sides of Mount Erebus to a height of zioo feet At 
the same time there are abundant evidences of recent 
elevation of the land to the extent of several hundred feet, 
so that it cannot be said that gisciers ever stood so high 
as the moraines now stand. The tabular Antarctic Ice 
bergs appear to consist of compressed snow not Ice The^ 
float very hl^ the depth of the substance below water 
being just aMut equal to the hel^t above By the 
fortunate re-dlscovery of a dep6t laid down by Captain 
Soott on known bearings six years previously the average 
rate of travel of the Great Ice Barrier at its western edge 
was found to be on the average about coo yards per 
annum The accumulation of drift on the Barrier surface 
was measured at the same place and averaged Just above 
I foot per annum of compressed snow With these some- 
what rough data as basis it was estimated that the snow 
cliff which to a height of 300 feet forms the face of the 
stratum at sea level must have originated some fifty miles 
to the south some 3oo years ago Yet under this long 
continued weight of accumulated snow the material is not 
transformed into ice The original glacier ice depressed 
beneath the accumulating snow seems to have been 
corroded away below sea level as the whole barrier moved 
outwards from the land valleys Some important con 
elusions may be expected to result from a study of the 
rocks collected especially if the discovery of coal and fossil 
wood should lead to the determination of their geological 
horizon Of the optical phenomena observed one of the 
moat Interesting was the projection as long tapering dark 
bars through air of the shadows of mountain peaks 
Under certain conditions the observer saw the shadow of 
Erebus cast on to Mount Lister appearing as a circular 
arc reaching a height of 30® or more above the horizon 
The observer was looking transversely to the direction of 
the shadow Aurora displays were very frequent They 
seemed to be dominated bv the mass of Ross Island and 
frequently circled Mount ^ebut The chief fact of bio- 
logicat Interest was the abundant devel<mmcnt of micro- 
scopic fauna and flora in the shallow lakes The micro- 
fauna survives from year to year frozen In the Ice without 
suffering injury The lakes attain a temperature as high 
as 60® F In summer and In winter may go down to 
—40® In some deeper lakes which do not thaw In 
ordinary summers many live animals were found at the 
bottom under 15 feet of Ice These must have been frozen 
for years It was shown by experiments that they can 
endure being heated when In the dry condition almost to 
the boiling point and cooled to — 108® F a range of 300® 
As regards the vital phenomena exhibited there was a 
striking contrast between the fresh water animals and those 
living in the sea not many yards awav These perform 
all their vital functions several degrees below the freezing 
point of fresh water and are killed if the temperature 
either rises or falls one or two degrees The rotifer fauna 
of thft Aritarctlc lakes which alone has been fully worked 
up is very limited In numbers and presents distinct 
peculiarities Of the sixteen species recognised five are 
at present unknown elsewhere and many of the others 
differ from the usuM types These facts point to long 
Isolation and diflficultv of ncrets to the region 

Dublin 

RoTallriah Academy Febrosry aS.— Dr F A Tsrleton 
wealdent In the chair — J J Slmpoon A revision of the 
Juncellld group of the GorgoneUldsD According to the 
author the JuncelHd group of the family of flexible corals 
(GorgoneUldsB) comprises the genera Juncella Elhsella 
Sdrpearia Sdrpearella Ctenocella and NIcella Having 
had special facilities for studying these forms in the living 
condltkm when taking part in some of the cruises of the 
Indian Government steamer InveiUgaior the author has 
been able to add a good deal to the knowledge of their 
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mode of life structure and distribution of which !n some 
cases our information was very deficient He directs special 
attention to the great taxonomic importance of the canal 
system and the character and variety in type of the minute 
spicules A full description of the family GorgoneUldss 
and its genera with new diagnoses, conclude mis con 
trlbution to our knowledge of the flexible corals — 
J Adam* and G 11 Pattiybrlds* A census catalogue 
of Irish fungi Hus paper contains an historical account 
of the previous work which has been done on the Irish 
fungi and Myxomyectes from the first published records in 
1V36 up to the present day, together with a complete 
bibhography of the subject It also contains a complete 
list of all the fungi hitherto recorded as occurring In 
Ireland together with a few hitherto unrecorded speaet 
1 ho arrangement follows that adopted in Engler and 
Prantl s Pflanzenfamilien * in the main and tne distri 
button of each species in the four main provinces and In 
twelve sub-orovinces Is Indicated The total number of 
species including Myxomycctes recorded is 1464 which 
probably represents far from the actual number of species 
occurring in Ireland seeing that the province of Connaught 
18 at present almost virgin ground so far as these plants 
ore concern^ — Ailsun* A list of synonyms of Insh 
alga with some additional records and observations 
The greater part of the paper consists of a list of the 
names under which Irish spiles of alga? were originally 
published and of the modern names of the spreies to 
which they are considered to be equi\nl<nt cither in whole 
or in part Some additional records have been brought 
together numbering rather more than a hundred species 
There Is a revised census of species a list of errata occur 
ring in the “ Synopsis of Irish Algae published In 1908 
and some additional bibliographical records 

Paris 


Academy ©f Sciences March ai — M Froile Picard m 
the chair— M MatohnlkofT Experiments in typhoid 
fever Hitherto it has been impossible to make sitlsfac- 
tory experiments with this disease on animals owing to 
the invariable fatality but by making the attempt of in 
oculating a chimpanzee with typhoid matter from infec^ 
excreta many interesting observations have been obtained 
which are described— -J OulllAunfia Observations made 
on the sun at the Lyons Observatory during io<^— A 
OhAtalwt A transformation cf continuous arithmetic 
fractions— A Cotton and H Mouton The ma^eHc 
and electric bi refractivity of aromatic liquids and the 
theory of molecular orientation — Ch Mouroln Vanation 
with temperature of the magnetic properties of iron m • 
weak magnetic field — M lloWn The phenomen^ of the 
extinction of sound in iron — Jean Mounlor pic laws 
of combustion — J Vlllo and W Moatroaat The hydro- 
fluoric hyiolyns of cellulose — I BlarinAhom An un 

stable variety of Nigella Ntgella damascnia 
obtained after a mutilation — J Moiww and F 
The use of lead arsenate in \im culture Among other 
observations it was definitely shown that the lead arsenate 
did not make Its appenrinre qubsequentiv in the wine — 
Maurice HoMarar fhr filtration of »«artMe«— M 
Poyoer The normal secretion in the liver of a substanro 
preventing coafiulntion of the WoM ^Jcoit 
Uolation of a blo<e mgir denvi^ from amygtoUn— MM 
Uk«riffaaa and lla«ar Malta fever tn France 
Undat The raUinu of flour In 

The architecture of the central part of the Monta du ronj* 
— Marcellin dawla bome vertebral fossils from the dl^ 
trict south of Tunis— M Naualih^Waah and Fdmond 
Malllat The rise of the Seme In Januarv Februarv ipio 
— B CMsiltslaa The determination of the epicentre of an 
earth tremor from the data provided by one seismic 
Station 


Aaiatie Society of BenK*I Msrch a —I H •Mrklll 
Notes on the pollination of flowers In India note 
No 7 A few observations made In the Central 
Provinces and Berar The no^ wera J" 

Central Provinces and Berar chiefly tn the Melf^at 
In the Melghat at the end of the rilns flower Mslting 
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Injects are rare Megachile alhifrimM wu Observed to be 
a regular visitor to cotton-flowers in nortiMStern BuUana 
At cotton has been asserted to be teU«poliinated constantly 
in western India and as tome of the agricultural depart 
ments have been endeavouring to improve the pbmt on the 
assumption that races ou^t conseqittAtly to continue pure 
though grown bv the sloe of other races the observation 
has Interest in directing attention to the necMslty of rel^ 
Ing on artiflciai polUnation in breeiUng experiments 
dereaUt was obs^ed to work in the dawn and dusk on 
the flowers of Dalbergia SUeoo at Nagpur —I H Burklll 
Note on the spreacung of Crofon eparMorut Morung 
along the Assam Bengal Railway This mtroduced plant 
has reached LunuUng and Gauhad by means of the Anam 
Bengal Railway along which It is to be found In several 
places between them and Chittagong Chittagong is the 
port whereby doubtless It entered India 


RAktgfm ^locirrv at S.is — S(hm nutbodt of wing th* AHtniatuis 
Cimiit Haim for R(tet(«n Ray Work Or O B fiattan. 
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GGTTlNOtN 

Royal Society of Scleneea -*The Na krtfkteH (ph>sico 
mathematical section) part iv for 1909 contains the 
following memoirs communicated to the society — 

July 3 •— G Anarwnhwtatwr Cloud obs^ations in 

Samoa. 

November so -^Rudolf H Wobor Asymmetric end 
symmetric tensors.— The late R t ooppr ita and L 
Oa lg ar Seismic waves iii calculation of path and 
velocity of precursive waves Poisson's constant in die 
Interior of the earth 

December 4.— Researches from the Gflttlngen University 
diemical lamatory xxii Remarks on the terpinene 
questkM 

The ** Business Communications " part U for 1909 
include the text of the address presented to the Univv^ty 
of Cambridge at the Darwin centenary and a discourse 
by G Rartliafd on organisation, mondiogenetis and 
metamorphosis in plants 
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Cf^YST^LLOGTtA?}l\ BY A PHlSmST 
( outs de Physique Bv Prof H Bouasse Sixi^inc 
partk, Etude des Svm^tries Pp 424 (Paria C h 
Delagrave n d ) Pnee 14 francs 
' P'HIb sixth volume of the course of physics pre 

pared by the author to cfinforin aux pro- 
fUfrainmcs dcs CertificutK et de 1 \grc^ation dt. 
Ph>sique deals ^ith the subject of s\nurietr> both 
from the general ph\ steal standpoint and ns it con 
cerns crysUtls The previous volumes have treated of 
mechanical physics thermDd\ namics clectncit) and 
magnetism, optics, and electro-optics Besides actual 
svmtnetr) this sixth volume also discusses s>tn 
metrical deformation double refraction in relation to 
the symmetry of crysanls the bearing of optical rota 
tion on crystal symmetry and a concluding brief 
account of liquid crystals It presents many of the 
phenomena oeait with bv the expert crystnllof^rapher 
from the very ditTercnt outlook of the pure physicist 
and such nn outside view by a competent authority 
of a more or less special branch of science Is usuallv 
of value, although one must not look either for 
specialised knowledge or intimate acquamUnce with 
the phenomena described In these days of specialists 
<here are very few men able to deal without error 
with so mmy Kubjecta as are included in the com 
prehensive course of Prof Bouasae 

The render is ver} much handicapped at the outset 
bv the lick of anv index either of authors or »ub 
jects, but it IS impohsiblc not to be struck with the 
fact that the references to original mv estimations are 
almost entirel) confined to those of breach men of 
science With the exception of a brief inevitublc 
reference to Miller, whose notation was bound to be 
mentioned, we look in vain for any recognition of 
tlie many important contributions to our knowledge 
of both general and crystallographic s>mmetry which 
have been made during the last twent> years by Bn 
tlsh investigators such as Maskelvne, Miers, Barlow, 
and Hilton or of the large additions to chemical 
cr>*8tailography effected in this country The work 
of Sohneke and Schonflies is referred to and a passing 
mention of von bedorow made but anything approach 
ing appreciation of the later most important work 
of the latter investigator and of Barlow is not forth 
coming Nor could an} reference be found to the 
work on symmetry and crystal structure of Von Lang, 
Bccke Groth or Mulhmann Oadohn in referred to 
as he published in the 1 rench language but the 
omission of British and Continental work to such an 
extent is a serious defect as is also the. fact that no 
references whatever to the literature of any original 
memoirs are vouchsafed 

Having luxepted these limitations however, and 
the further fact that practical details of crystallo- 
graphic ex^Jmental work is not a feature of the 
book, an admirable summaiy of the work of Haiiy, 
Ldvy, Fresnel, Mallard Bravats Curie, Friedcl 
Bertrafid, Stormont and other French men of 
science^ wlU be found Moreover when fee author is 
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on his own ground of pure physics and especially in 
the discussion of such parts of his subject as are 
not affected bv recent foreign work hU matter is ex- 
cellent, vigorously and inUristiiigly expressed, inci- 
sive and clear One of thi must valuable pnrt< of the 
book IS the ch ipter on sp ice-Wttnes w hich includes 
a capital account of the immcnsel} important even 
fundamental work of Bravais work which only in 
creases in value us the years roll on It is followed 
by a good dehcription of the theory of groups of 
movements which has resulted m our knowledge of 
the 330 types of homogeneous structures based 
chiefly however on the treatise of Schonflie 

A considerable part of the btxik m also occupied 
with the phvsics of homogeneous deformations 
although nil mention of work on the thermal dilala 
tion of crystals sulHieqiicnt to th it of bizcau 
omitted and the treatment of elasticity and cl islic 
deformations is purely Ihiorttu il ind licks my nfer 
ence to recent experiment il work 

When the author enters the dom un of the cr\ stallo- 
grupher it is unfortuniUh to displiv a complete 
want of knowUxlgt of the immense progress whicli 
has been made lirgely by British workers m expen 
mental methods in the preparation of crystals of a 
high degree of jierfection for the purposes of invest i 
gallon and of the highly accurate measurements 
which have been m idi during the last twenty years 
on such perfcit cristals The important laws 
governing the relations between cnstalbne structure 
and chemical constitution, t specially those relating to 
the effect of the interchange of the van ible elements 
in i!>omorphouB senes which has been the mam out 
come of this work is entirth ignored It is with 
great surprise that we read referring to the use of 
even an ordinary goniometer proMded with telescope 
ind collimator — 

Ce proc6di de h lule pr<k>Mon n cst presque 
amais employ^ C cst que los faces d un cnstal sent 
oin d 6tre miroirs parfaits I lies sont souvent de 
trbs petitep dimensions biles prisentent souytiu des 
irrdgulantes dcs stries Les faces sont souvent 

courbes hnfln t est un fait remarquable les tngles 
dc>c cristaux cnstallographtqiienunt les plus beaux ne 
sont les mftmes d’un crhaniillon a 1 luirc on d un 
angle h son homologuc qu av(*c une tok ranee sou\cnt 
^orme 11 faut entendre p tr lA qu< mesunmt avec 
toute la precision possible U memo di6dre sur une 
s^ne d’6chantillons ou les diedres homologues d un 
dchantiUon on trouve des ri^sultats qui peuvent diffcrer 
de plusde dix minutes Tour tout<s cos nisons une 
pr^iidun extr^ue cut illusoire 1 etnploi du gonio- 
inAtrc ordinaire to u jours inutile est dans bien des cas 
abholument impossible 

It IS diflicull to undtrstmd how anyone holding such 
opinions as to the value exact work in crystallo- 
grAphv should wish to write 1 textbook on the sub- 
ject It IS not b\ dissiminating such opinions that the 
study of crystallogn-apln can be advanced nnd young 
students attracted to a richiv repaying und almost 
unopened branch of scientific investigation If the 
worker in cry»tallogriph\ is content to take the first 
crystal he alights upon ns the best sample procurable 
he will of course conclude as the author has done 
But if he takes the trouble to obtain the nvwt pcrff'ct 
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procurable crystals for his investigations, and If they 
are artificial chemical preparatlcms, if he has followed 
and makes use of the recent isork on the preparation 
of perfect individual crystals and the precautions to 
be taken to avoid disturbance during growth there 
will be a very different story to tell, and the deforma 
tions striations carvings and lack of constancy of 
ten minutes or more will all disappear and the angles 
will inform him if he employs the most accurate 
goniometer in the maricet, of their constancy to the 
last minute To speak moreover, of pctites dimen- 
sions as being a ^awback is even more enlightening 
as to the author's lack of familrarity with practic^ 
cr> stailography hor it is precisely small crystals 
varying from a very small pea to a pin h head in sire 
that the crystallographer chooses bv preference for his 
measurements Tor the liabillt> to distortion is then 
at Its minimum 

Sufficient will ha\e been said to indicate the ex- 
cellences and the defects of this volume both stnking 
m their way Indeed in spite of the iggravatin^ 
defects which it has been essential to point out the 
wnler possesses so original and lively a stvle and his 
remarks are often so well worth nadmg that with all 
Its shortcomings the book has good and \aluable 
qualities and m the ]K)rtions where the author is on 
ills own domain is both wtll written and instructive 

A E H Tutton 


THF ORIGIN OF 1 HE DIAMOND 
Dianwuds By Sir \\ ilhum ( rookes F R b Pp xvi 
+ 146 (London and New \ork Harper and 
Brothers 1909 ) Pnee 2s 6 d net 

A ll wlio have had the pleasure of hearing Sir 
William Crookes’s lectures on the diamond and 
Its origin will be glad to find the valuable information 
contained in them put into a permanent form in the 
little book before us 

The author has had exceptional opportunities for 
^tud>ing die subject During two visits to South 
Africa in 1896 and 1905 he was allowed by the 
nnanagers of the Dc Beers mines to have unrestneted 
ticcess to valuable sources of information , and, as is 
M> well known his own ph>sical and chemical rc- 
bearches have been largely concerned with questions 
connected with the properties and origin of the most 
remarkable as well as the most highly prized, of 
the gems. 

Concernuig the Kimberley diamond mines, as well 
Hs the alluvial deposits of South Africa Sir William 
Crookes can write with authority from his personal 
observations^ As illustrating the kind of specula- 
tive gambling which goes on in the former class of 
workings we are told of a claim where the owner 
had not seen a diamond for a fortnight but just before 
then he bad picked out a diamond worth 300! t On 
the other hand the systematic work at the mines of 
the De Beers Company enables the management to 
regulate the annual supply with the greatest nicety, 
•a as not to cause any faU in the pnee of the gem In 
1907 more than two and a half million carats were 
raised which realised 6 4^3,597! The mode of occur* 
fence of the diamonds, the methods of worldng 
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adopted at different times m the wonderful pipes that 
yield the gems and the ingenious methods of treat- 
ing the blue ground and sorting out the stones, 
are described and illustrated by photographs taken by 
the author himself 

Sir William Crookes had the opportunity of hand- 
ling and taking a photograph of the celebrated 
Cullman diamond before it was cut and his de- 
scription of it IS of much interest He tells us that 

A beam of polarised light passed in any direction 
through the stone, and then through un analyser, re- 
vealed colours m nil cases appearing, brightest when 
the light pissed along the {^atest diameter — about 
4 inches Here the colours were very fine but no 
regular figure was to be seen Round a small black 
spot in the interior of the stone the colours were very 
vivid changing and rotating round the spot as the 
analyser was turned These observations Indicated 
internal strain The clearness?' throughout was re- 
markable the stone being absolutcl) liquid like water, 
with the exception of a few flawh dark griphitic 
spots and coloured patches close to the outside At 
one part near the surface there was an internal crack 
showing well the colours of thin plates At another 
point there was a milky opaque mass of 1 brown 
colour, with pieces of what looked like iron oxide 
There wire four cleavage planes of great smoothness 
and regularity On other parts of the surface the 
crtstalhne structure was very marked The edges 
were rounded in parts and triangular markings 
(depressions) were to be seen 1 also noticed square 
depressions nearly as sharp and perfect as the tri- 
angular ones 

Interesting as this description undoubtedly is we 
cannot but regret that, before this unique specimen 
was deprived of its interest for mineralogists by being 
cut no opportunity was afforded to the author, or any 
other scientific investigator of carrying out such a 
series of observations m the laboratory as would have 
enabled him to place on record all the facts about it 
which it was desirable to obtain 

A full account of the Caff on Diablo meteorite, With 
Its enclosed diamonds, and of the vast crater like 
depression in Arizona where it was found is given 
in the concluding chapter The author in discussing 
the genesis of diamonds is clearly of opinion that, 
whether of inter terrestnal or of extra-terrestnal origin 
the conclusion is established, both by observation and 
expenment that the solvent from which the carbon 
has crystallised must have been molten iron 

In conclusion, we cannot but commend to all de- 
sirous of learning what is known about the most 
beautiful and interesting of gems, this terse and 
attractive — but withal trustworthy and complete- 
summary of all the information on the subject which 
has up to the present been acquired J W J 


DIFFERENTIAL GEOMETRY 
A Tfsafwe on the Differential Geonuiry of Cugvee 
and Suffai;0s By Prof L P Eisenhart Pp xli -K 
474 (London and Bosjioo Ginn and Co n d ) 
Price aos 

T he well-known works of Darboux and Bianchi 
are so excellent, each in its own way, that one 
might inclined to dolibt whether another text-book 
on the subject was really required— at least, for tha 
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present But Prof Eisenhart s work will be accept 
able to those nho prefer hni^hsh to other tonj^ues* or 
who wish to have the man results in a more con 
densed form than that in whicn Darboux and Bianchi 
present them 

The author of this book has been ren arkably sue 
cessful in ^ large amount of matter 'i^ithout an 

appearance of stodgincss The mam reason for this 
IS that besides having a crisp sl>le he is very 
judicious in omitting those links of connecting 'inalysis 
which the reader can easily supply for himself or 
take for granted as calculations which h ive been done 
once for all Without any attempt to enumerate even 
all the principal topics discussed it ma> be s dd that 
we hav( a sufhcient account of curvilinear coordinates 
conformal and othir representations dilTcreniuil pan 
meters and the cHostoffel (or Ricminn) symbols 
chapters on the deformation of surf ices including 
Minding b problem and the method of Weingarten a 
\iry compact account of geodesics minimal and other 
special surfaces, and hnally chapters on rectilinear 
congruences cyclic sj stems iiid triply orthogonal 
s\ stems of surfaces Intidcntalh many elegant 
special ipplications are gi\en thus for instance 
there are stvenl interesting thconms due to Bonnet 

One rem irk is almost sure to occur to the reader 
of the book namtl> that the use of the differential 
parameters of the linear element is in some ports of 
the theory a very powerful engine at any rate for 
purposes of condensation and lucidity An instance of 
this will be found in the chiptcr on geodesies (pp 
21^-H) No serious student of difTereiUnl geometry 
can fail to read Gauss s famous memoir and the early 
papers by Lagrange and others on minimal surfaces 
few things are more instructnc than a comparison of 
these pith breaking memoirs with the compact and 
s\ mmetricai methods of the present day 1 he contrast 
is so great that the student who hop(s to do something 
himself IS more than ever bound to read original 
papers besides textbooks and treatises, otherwise he 
will be tempted to miuginc that new results fall out 
of the sky so to speak in their final and clearest 
and most elegant shape 

bortunately Prof Eisenhart s book amlains a 
partial antidote in the shape of a very useful collec 
tion of unsolved examples Tliese are of all grades of 
difficuU\ ranging from simple corollancs to adjacent 
bookwork to important theorems extracted from 
original papers It would perhaps have been a help 
in these latter cases to give a reference but the 
author has been sparing in his bibliography as indeed 
mathematical writers can now afford to be when the 

Fncyclopiedie d Math Wiss and the Royal 
Society s Subject Index are available 

In conclusion a word on notation tnay be per- 
mitted The ChristofTcl symbols arc so essential In 
some parts of the theory that they ought to be of a 
simpler character than thej are for instance the 
formulsB on p 155 may in a sense be expressive but I 
they are cumbrous and ugly in the extreme Could 
not the Mathematical Congress or some other body 
suggest a simpjlified notation with some chance of 
Its being generally adopted? G B M 
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TJih INSPECIION at FOOD 
Food Insptitwn Bv Hugh A Macewen Pp viii + 

256 (Ixjndon HI ickie and Son Ltd 1909 ) 

Price 5A tu I 

'^HIS work has been written with the object of 
giving 1 cle ir ind tonnse account of the inspec- 
tion of incHt and otlur foods and of the principles 
undcrUmg tlu h\gunic proiluttion of prepared foods 
It embodies the author s personal experience of the 
methods cmplo\cd in Berlin ind other C trmaii towns 
\menLa and treat Brit nn Ihe book which is 
well illustratc<1 includes ch ipters u[xni nieal inspcc 
tion , the insfHctiun of livt inimals and ihc symp^ 
toms of the more import mt dist isi s from which they 
suffer, tht methods of slaughur the diseases com 
monly met with in llu abattoir the construction and 
management of slaughter bousi s ind ibattoirs the 
Insj^ection of fish poultry g im< fruit and \egel ibhs 
the preservation and stor ige of food , the inspection 
of prepared foods and the Liw rel iting to the above 
subjects In the anitomicil description given the ox 
IS taken as the t>pe ami whenever iny of its organs 
or parts diffir markinllv from thosi of other annnuls 
which concern the me it inspector a siMx:ial d(sen|>- 
tion IS given Import mt anatmnical facts include u 
clear statement and gtKKl lUuslrtlions of the situation 
of the principal l>mphatic glmds in cattle and pigs 

An interesting ind useful appendix deals with the 
German method of me it inspection as carried out in 
Berlin and another ipptndix furnishes a short 
description of Chicago stock\ards ind packing 
houses and of \mtrican methods of meat mspectmii 
The wnter condemns the private slaughter house 
which IS so gcneril in this country If inspection is 
to be efficient it is essenti il tint the insixxilor should 
be present while the slaughtinng is going on This 
IS impossible m all the private si lughter houses and 
therefore no adequate system of meal insfx.'ciion is* 
possible where they are suffered to exist fhi organs* 
of unsound animals miv be conceilcd or desjtrojod 
before the inspector ap|»ears on the seem and the 
writer testifies to the fjct th it there is often a 
marked want of cleanlimss in the methods of dress- 
ing and preparing thi meat in private slaughter 
houses which is not to be witnessed in public abat- 
toirs 

The work will not serve as i rcfi rcnce book The 
information offered is nt)t comprehensive enough for 
that purpose but it is admirabl) designed to provide 
what the average (oihI inspector and public health 
student requires from a text book In parts the 
matter will lx judged b\ the medical roadtr as very 
elementary but the b^xik his Ixxn wntlen mainly to 
meet the needs of non mtHlical readers, the former 
however will find a verv grnt dejil to interest and 
InslTuct Indeed it ma> U read with profit by all 
who are inttrtsied in the public food supply and it 
will probably prove to lx the most serviceable text 
book which candidates pnpanng for the examinations 
for the food inspector s certificate granted by the 
Royal Sanitary Institute and other bodies may con 
suit Both in respect of the matter it contains and 
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to the manner in which the work has been produced j Four more families were intended to be included irt 


bv the publishers it is a satisfactory and remarkabl> 
cheap publication but the illustration of the head of 
Cv&iicefcus bovts on p iis is quite unuorthy of the 
book and more information should be given on the 
important subject of the inspection of canned food 

A NEW CATATOGVE OF HEMIPTERA 
Catalo/^uc of the Hemtpfcra (Hetetopterd) with 
Biological and Anatomical References Lists of 
Food Plants and Parasites Prefaced bv a 

Discussion on Nomenclature and an Analvticnl 
Table of families Vol i , Cimicid® By (j W 
Kirkaldv Pp xl-t-jqa (Berlin helix I Dames 
1909) 

N OW that the study of entomology has become so 
widely extended and of sp much more import 
ance, both medicnlly and agriculturally than was even 
suspected a few ^ears ago the publication of cata 
logues of the various orders and families of insects at 
frequent intervals has become an absolute ncccssitx 
for monographs and catalogues have become as indis- 
pensable to the stud\ of any group of natural objects 
as are gruniniars and dictionaries to the stud\ of a 
jkinguage Often when a catalogue is publishtxl in 
several volumes the stimulus to the stud\ of the 
groups with which thev deal is so great that tht 
earlier ones arc praUicull> almost out of d itc before 
the later ones can be issu^ 

Ihe last catalogue of the Hcmiptera Hileroptera 
bv I ethierry and Sevenn, was not computed (hough 
three volumes were published in 1893 1894 and 1896, 
and therefore a new and complete catalogue was much 
wanted Mr Kirkaldv expected to complete it in 
aix or seven volumes of which this is the first The 
second volume is stated to be in the press and the 
tliird in active preparation 
Some years ago the energetic author (who was a 
Scotchman) left the British Islinds and went out to 
Honolulu where he broke his leg and It was probablv 
this accident which gave him suthcieiit leisure to carry 
out so long and tedious a work as the pnsent cata- 
logue We much regret that since the present volume 
was placed in our hands for review we have rec'eivcd 
news of the death of the author at San Franciiico 
whither he had proceeded for an ojieration which has 
terminated fatally 

Although may not agree with all the author’s 
dicta respecting nomenclature his remarks on this 
difficult and. intricate subject will be read with 
interest by students of other branches of xoology than 
that immejl^tely concerned There Is also much in- 
formation ^Iben respecting the bibliography, deter 
mmutlon of types and classification of the insects 
with whicli the author deals , and a table is given of 
the twenty six families into which he divides the 
Jleterqjtera of which only the first, CimicidaB, is 
included in the present volume The Cimicsdse are 
^vided into ten subfamilies, as follows — Cimian* 
^^Asopinse) Pentatominse Phyllocephalinm Phioeinse 
Dinldonn® CvYtooorinse, Scutelleniw Aph\lin», 
Coptosominoe ( « Plataspin»), and Tesseratominn 
NO 2110, VOL 83 ] 


vol it and three more in vol iii 
In addition to full references to genera and species 
(the latter arranged in alphabetical order under each 
genus) references are given to biological, anatomical 
and general notes, and to descriptions of metamor- 
phoses , lists of food-plants, parasites, predators prey» 
are added hossil species are included The 
range is also given nt unusual length, and tables are 
added giving the number of specicb of each genut» 
found in the various geographical regions and sub- 
regions 

On the whole, this is an unusually comprehensive 
(catalogue and wc hope that it will be possible to 
make arrangements for Its completion, notwithstand- 
ing the untimely death of the author W F K 

— FH — 

OUR BOOK SHELF 

Bfitish l^tld Floucrs tn their Natural Colours and 
borm Bv the Rev Prof G Henslow Pp 

XU 4*3 18 with more than 2 (m) cotourod illustrations 
bv Miss Grace I ay ton (I ondon b P C K , I910 ) 

Iricc 86 

Flowers of the buld By the late Rev C A Johns 
Entirely rewritten and revised by Prof G S 
Boulger 32nd edition Pp I11+926 (London 
S P C Iv 1910 ) Price ys td 
It appears that the publishers of Anne Pratt s W ild 
blow*ers Issued many years ago 111 two small 

volumes have deemed it advisable to arrange a com- 
plete revision which his resulted in the thick octavo 
volume forming l)ie subject of this notice ITie new 
title suggests that thi illustrations, about aoo in 
number arc regarded as the leading feature of the 
book but the descriptive text will be found no lesa 
attractive and well adapted for the less professional 
student of flowers for whom the book is chiefly in 
tended Apart from the fact that the Royal Horti 
cultural ScSclcty awarded a sliver flora medal to the 
artist, Miss Layton it would be gathered from 
observation that the original drawings were cor^t 
and graceful representations of the wild flowers but 
several of the reproductions are not very satisfactory 
in the matter of colour, to get the best effect the 
plates should lx; examined by artificial light 
With regard to the subject rhatter so far as tht 
plants described in the earlier work have been re-illus- 
traled the author has incorporated much of the 
original matenal, beyond tliat he has drawn on his 
extensive store of botanical knowledge for the text to 
accompany the figures of plants now introduced, and 
for the additional space consequent upon the increased 
sixe of the book The information supplied refers to 
the characters of the selected and allied plants, and to 
the etymology of their names, also medidnal or 
economic uses and striking morphologkal features 
are noted There are some mscr^ancies in the details 
regarding cultivated plants llius, thb tree from 
which gamboge is obtained now passes as Gardnia 
morella the pistillate plant of Garrya has been Intro- 
duced into this country and cultivated at Kev for 
some years, further there is reason to hope thatf|be 
cultivation of indigo in India will not go undo:, as 
some users of the dye find it superlot* to the synthetic 
article 

Two more important features should be noticed, 
these are the inclusion of a synopsis of the families 
represented and the arrangement whidt the 

seo^uenoe of Bentham and Hooker^ the glossary of 
technical terms will also be useful It will be found 
that the reconstructed work is fuller and more sden- 
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tific than the orig:inal, which however served a very 
useful purpose in the past 
A new edition of Johns s Flowers of the Field 
differs only from the last remodelled version published 
in X905, by the addition of the coloured plates This 
addition is obviously a concession to the modern prac- 
tice of supplying illustrations in colour The drawing 
of the plants is good, but the colour and printing are 
uneven in the reproduction 

Dynamo Laboratory Manual for Colleges and Techm 
cal Schools Vol I Direct-current Studies and 
Tests By \V S Franklin and W Esty with the 
cooperation of S L Seyfert and C IE Clewell 
Pp, viii’M52 (New \ork l^e Macmillan Com 
pnn\ London Macmillan and Co I td 1909 ) 
Price ys 6d ncL 

Tub advisability of publishing a 1 iboratory manual 
which consists practically only of a reprint of the 
instructions given to the students in a particular 
college or university is a matter that is open to ques- 
tion It may be objected that the instructions can 
only be of real value to those who have an equipment 
exactly the same as that in the labors torv of the 
authors a coincidence that is likely to be rare and 
that each teacher will preferably use instructions of 
his own drawn up to suit the circumstances of his 
case On the other hand it may fairly be contended 
that such publications are of special value to teachers 
In that they enable them to compare their own 
methods with other people s and to modify and im- 
prove their own courses as a result From this point 
of view this volume in common with others of the 
same kind must be regarded as rather of value to 
the teacher than to the student Indeed as the 
instructions without the experiments are like the 
white of an egg without salt the student can gain 
little from the pc^nt volume unless it is adopted by 
His teacher 

The vedume deals only with direct-current machines 
There is a short introduction dealing with general 
methods of measurement, &c and the remainder of 
the book is divided into three parts each describing 
sixteen tests The expenments seem well chosen so 
as to bring out the more important points in direct- 
current dynamo W’ork and the instructions are full 
if anything too full There are a large number of 
clear diagrams 

Ihe authors admit in their preface that their lean 
ing is towards the purely pedagogical aspects of 
laboratory work it is hardly the place in a review 
of a book written frankly on this basis to diUcuss 
whether this aspect is the best one and it need only 
be snid that, granting this premise the course indt 
cated in the volume before us seems admirably suited 
to get the most out of the laboratory training 
Monads Records of the Earth $ Changes By Joseph 
Lewin. Pp iv+ioo (Douglas £own and Sons 
! td 1909 ) 

This is not as might be supposed, a popular sketch 
of the geology of the Isle pf Man It is a description 
of certain highly hypothetical changes m the relations 
of sea. and land that are held to have taken place 
within historic times Five successive lowerings of 
the sea are said to have left their traces in wave-worn 
terraces and these records were all formed in the last 
aooo years (p, 39) Seeing that the Mona of Tacitus 
(p a) IS mdved by the authoF from Anglesey to the Isle 
of h|anf, we may well have doubts as to his historic 
judgment One of the withdrawals of the sea is 
pia^ in 1538, so as to coincide with the enlargement 
of the shore near Pozzuoll and such changes are 
attributed to movements of the axis of rotation of the 
earthy or to movements of the shell of the earth over 
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the axis of rotation The author does not seem quite 
Lleur as to which of these he idopts, but hib context 
usually conveys the latter impression His style may 
be (^auged from the following, portion of a sentence, 
the whole being too tong for quotation (p 94) — 
But accordinj^ to the wobbling state of the poles of 
our earth at present as described by our scientists 
at the earthquake that caused so much damage and 
loss of life at Messina as described in the Daily Ma$l, 
our earth at any moment with mother great earth- 
quake may lose its ctntro of at the Poles 

and move aj^ain bli(shtl> m th«. same direction a»it haa 
already dune 

1 he general underl) mg conception is that the 
British Isles are being carried nearer to the North 
Pole and awqv from the bulge of waters round equa- 
torial regions Palestine (p 99) is to profit by the next 
change which is due in i few \ears inhere are some 
interesting scraps from old chronicles throughout the 
book, which save it from being judged too severtly 
as a scientific treatise G A J C 

Ancient Anghng Authors By W J Turrcll Pp 

xui+a39 (London Gurney and Jackson, 1910 ) 

Pnee 35 6d net 

It is fortunate that our English ancestors did not 
all agree with Plutarch in regarding fishing as a 
filthy base lUibenl emplo>ment for the works 
which they have left ub in praise and honour of the 
angler s art contain a valuable history of both tackle 
and methodb The fisherman has for a long time 
enjoyed a poor reputation for truthfulness, and Mr 
Turrell exposes the angling author as a most un 
blushing plagiarist but m spite of these short 
comings the> arc both excellent companions 

The respectable antiquity of many methods re- 
putable and otherwise practised to-day is certainly 
remarkable, in 1657 one Barker had already dis- 
covered the use of salmon roe as a bait, and salmon- 
fishing with the prawn was known in 1740 While 
Cotton (1676) may claim the credit of first describing 
how to take trout in clear water with the worm the 
exact hlstofT of drj fly Ashing appears obscure and 
cannot be definitely traced beyond the carlv part of 
the eighteenth century So long ago ns 1600 
Taverner was recommending that fish ponds should 
lie dry every other year ns is, we believe the modern 
German practice and ten years earlier Mascnll had 
discussed the best methods of preserving fish 

There Is, however one habit of our ancestors which 
we have fortunately abandoned to wit the anointing 
of our baits with strange and horrible unguents to 
attract the fish from the beginning of the seven 
teenlh to the middle of the eighteenth century recipes 
for the compounding of these form part and parcel of 
the current angling littraturi and it is small wonder 
that these medleys of man s f it cat s fat assafoetida, 
mummv dust and turpentine c illcd forth the anger 
of Dr Martin Lluelyn on those whose 
pastes fox Rivera throat 
That from May to porcht October 
Scare a Mincw cun sicepe sober ’* 

With the help of Mr Turrell s little work and its 
really admirable index much further information as 
to the early hibUiry of various parts of the angler s 
equipment and the different forms of his art mav 
be readily gleaned and the various subjects touched 
upon will be found to be explained by copious ex- 
tracts from contomponrv books Nor must it be 
supposed that we are dealing with a mere compila- 
tion, Mr Turrell has obviously gone to the very 
fountain head for hia information and he is at times 
able to correct the errors t)f his predecessors and to 
throw fresh bght upon doubtful ^ints 
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LETTERS 10 THE EDITOR 

[Ths Editor does not hold himself responsible for onions 
expressed by hts correspondents Seliher can he undertake 
to return or to correspond wtth the writers of rejected 
manuscripts intended for this or any other part o/Naturb 
No noitce ts taken of anonymous communications ] 

Tb« Term Redien in Trifonometry 

I* ROM a recently published part of the * New English 
Dictionary it U to be inferred that the first authority 
for the use of the word radian * was the 1 rentise on 
Natural Philosophy ” of Thomson and Tait the date givrn 
b(ing 1879 — that is to say tht, date of the new edition 
of part i of vol 1 As the word has at least ten \cars 
of previous history, it may be desirable to put on recxird 
a few additional facts in regard to it My own first use 
of It was in class teaching in the College Hull at St 
Andrews in i8t>q and 1 possess a note book belonging to 
one of my stud nt« of that jear in which the word is 
used The introduction of it was almost simultiine<iu8 
With my proposal of the word therm in conne<.tion 
with the measurement of heat 
The advantages of the latter word I went so far as to 
point out in a letter to Naturk dated almost exactly forty 
years ago (sic \ol i p 6o«») At that time 1 was in 
rimed to suggest the form * rad In preference to 

radial or ^ radian, it being advantageous to ha\e a 
monosyllable for the fundamental unit of a senes if 
auxlliarv units like kilotherm * '* milllrad &c were 
lilcel) to be called for (see Naturx vol 111 p 426) 

It was in 1874 after several conversations on this and 
similar subjects with the late Prof James Thomson of 
Glasgow and especially after an exchange of letters with 
the late Alexander J Ellis that the form radian was 
definitely adopted by mo In that year 1 came across the 
following passage in an interesting histonco-biographical 
note written by Fllis as an appendix to his Algebra 

Identified with Geometry (Ix>noon 1874) — ^ 

a unit line then if r and f be both real numliers 
represents a line of the length n* and inclined to m at 
f radial angles (p 82) there being added in brackets the 
definition 2ir radial angles 4 right angles As a con 
sequence I wrote to him and he declared at once for the 
form radian on the ground that it could be viewed as 
a contraction for * radi al an gle ** in accordance with 
preredents in chemist 17 which he had himself followed in 
his nomenclature of the so-callcd stigmatic geometry 
He also incidentally mentioned that he had used the cx 
pression * radial angle ’ from his Cambridge under 
graduate days Thos Muir 

Cape Town South Africa March 6 


The Fertilielng Influence of Sunlight 

Thk letters on the above subject in Nature of Feb- 
ruarv 17 and March ^ and 10 arc of much interest In 
many parts of the world ortificial heating of the soil is a 
regular practice For example in the rice districts of 
heav> rainfall In the Bombay Presidency the seed bed for 
transplanted rir^ and some small millets is almost In 
variably subjected to a process known in the vernacular as 
rab ** This consists of spreading a Ia>er of branches 
grass cow-dung Sic over the surface of the plot (often 
only a few metres square) selected as the site of the seed 
bed This material Is then slowly burnt before the break 
ing of the monsoon 

There is a general agreement as to which kind of 
rab is best that oonristlng largely of cow-dung (In the 
form of a plaster with chopped straw) being considered 
by far the ttest l*hen comes that composed of the branches 
of certain species of Terminalia, after which come those of 
anv available trees and finally that composed of dried 
grass 

An experiment 1 conducted on these matenals m the 
year 1006-7 at Lanowli in the nee district above the 
Ghats between Bombay and Poona gave the results stated 
below Unfortunately an untimely shower fell a few days 
before the material was burnt so that the temperature of 

« e toil was probably not raised so high as in ordinary 
ksons this temperature was taken by scraping off the 


ashes at various points and inserting a thermometer 3 or 
4 centimetres into the soil immediately after burning It 
vaned lx tween 200® and 230® b 

Fhc material was pn pored and burnt in the ordinary 
method usixl by the natives in addition plots were added 
one of which was manured with safllowir (Carfhomia 
tmetona) cake another with cow-dung another with ashes 
scraped off a cubed plot white in a fourth the soil 
was finely pulverised to a depth of about 8 cm and in a 
fifth the surface soil was removed to this depth placed on 
iron sheets and heated from beneath until a temperature 
of 200® to 230® 1 was reached when it was allowed to 
cool 

At the time of transplanting twenty average seedlings 
were taken from each 0/ the plots dried, and weighed 
Xhe results were as follows — 


Avernst dry weight of <te«d 
li»|s (in |(rmnu) in cAch of 

Treatnnnt of plot the t ipliciite ploti Mr«n 


'a 

X ManiiiTd with Mfilowcr cake, o 4(97 
a Kabed with branche* of 

T rminalm 00879 

3 Rabcd wiihmUedbrnnchea o'axlx 

4 Manured with aiibe* of mixed 

branches o 0797 

Manured with cow dung o >9^ 

Kabed with cow dung 0*1561 

7 b li ptttvenaed u 0909 

8. Soil iMated o 350a 




H 

C 

0453 

— 

— 

0*0879 

0 1708 

0 14''0 

" 0 I 77 J 

0 1094 

o’to 954 

0 094B 

0077a 

— 

0 08 0 

03 a 

— 

0 1666 

0 ^95 

0 loco 

00845 

0 2968 

0 1376 

0 2915 


It should be noted thit owing to scarcity of this maten it 
at the time sufficiuit brunches of jcrmlnalm cuuld not be 
obtained even for Ihi single plot Hence probably the 
poor result on this plot 

I rom the above it will be seen that the raison d Hre of 
this process is to obtain the eff(.*tt of hext and neither to 
improve the physical condition of the soil (cf plots 7 and 8) 
nor to supply plant food (see plots 4 and 5) I he ashes 
have practically no valui and the natives state that it ist 
of no consequence when the ashta as is often thi case arc 
icmoved by wind 

The enormous effect of safflower cake is well known 
an application to sugar-cane being many times more 
efficient than that of an> other cake when applied to give 
equal quantities of nitrogen Ihe reason for this is under 
investigation 

J he fertilising effect of heat on soils has been known for 
ages as witness the ancient practice above detailed That 
however it is due to tin causes assif^nf.d by Drs Russell 
and Hutchinson viz a partial sterilisation of the soil is 
very much open to doubt In their extremely interesting 
work at Rothamsted they find an increase in bacterial 
activity and rate of increased decomposition of organic 
matter after partial sterilisation associated with an m 
creased crop yield There is the possibility howiver that 
these latter phenomena are accompaniments and not the 
causes of the increased crop-yields all being the result of 
a destruction of toxic material In the soil In any case 
the theory put forward is apparently incapable of explain 
ing many causes of sterility in soil, and is apparently not 
a general explanation that has any practical bearing on 
the general question of soil fertility For e^cample It Is 
difficult to sec how it can account for the fact that certain 
plants will not grow in the Immediate neighbourhood of 
others, as the present writer has found to be the Case 
( Memoirs of the Department of Agriculture in India * 
Bot Ser vol xl No 3 Apnl, iqoST 

The excellent work of the US Bureau of Soils has 
proved that roots of plants excrete a toxic substance The 
present writer has noted the same phenomenon and has 
further isolated the substance from water in which plants 
have been cultivated A further paper on this questioi^ is 
in preparation It may, however be stated here that if 
water rendered toxic by the growth in it of plants Is shaken 
with benzene toluene, cWorofann or carbon bisulphide 
(the antiseptics used in experiments for partially steriflsing 
soil) this toxic substance is rendered insoluble and there- 
fore innocuous 

As an example when such water is shkkeo with 
toluene an emulsion Is formed which floats on the surface 
of the Water If this emulsi6n Is poured off and the 
toluene and water allowed to evaporate a residue is lef^ 
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which U not solubli In water (or at least not in the 
quantity of w iter front which it was extracted) 

It therefore appeuru probable that the tffcct of toluene 
on the soil Is to render insoluble and Innocuous this toxic 
substance Similarly with the other antiseptics mentioned 
ether apparently does not convert the subbtance into an 
insoluble funn, and Its method of acting is being in\esii 
gated 

The writer has also found that heating to dryness on a 
water bath decomposes this substane'e and it is probable 
when in the soil that a lower temperature will suffice It 
seems probable therefore that the fertilising effeLt of sun 
light will be found to be due to the deeomiKisitiun of this 
toxic substance 1 hu^TciiFK 

School of Agriculture f ixeh hg}pt 


TH\N^CA<>PIAN \RCHAOlO( 

the two volumts referred to bdow are incor 
poratod the results of the \iTurican expedition 
which visited Rii'Wnn Turkestan under the direction 
of Mr Raphiel Pumpelly the well known jjeolo^ist 
in J904 ind besides conducting^ excavations it Anuu 
near Askhabad colheted material bearing on the 
physiography of the Central Aslan 
dtserts ind oases Thus the work , 
of the expedition was two-fold On 
one hand wc are presented with 
geologiuil and physiog^raphi&il ob 
nervations illustntinf^ chanj^cs 
which hive taken plnce in the 
chancter of Central Asia on the 
other we have a full and able pre» 
sentment of the archaeolog,ical 
material obt lined from the i xcav a 
tions at Anau, including, a very com 
plete ceramic record VVe should 
add that the excavations were 
directed bv Dr Hubert Schmidt of 
Berlin who joined the staff of the 
expedition fe>r that purpose 

On the physical side Mr 
Pumpelly assisted bv Messrs 
Davin Huntington and R W 
Pumpelly who were also members 
of the expedition found traces in 
Hif;,h Asm of several great glacial 
expansions during thi Glacial 
period According to thi picture 
which he gives us there existed a Fio i-toiTieNor 
cap of continental ice thousands of K*p«liiion m the fg 


sills in the form of s mds mov<*d more slowlv along 
thi surface of the plains where thev formed great seas 
of sand dune h luipid up in places to a height of 
more than a hundred feet We mav note that to the 
shiftinj^ of such sand-d( serts in histone times wc owe 
the burnl of eiius in thi Khot in rcj^ion which havt 
bttn so succibsfuHy o\c i\ ited b\ Dr Stem for the 
Indiin Government With re^,ird to thi ideological 
side of his work we cirtiinh think th'it Mr Puin 
pclly’s resenrehes on the spot tind to confirm Richt- 
hofen s theorv of the w ind borne orij^in of loess and 
hi has sucetH ded in obt uiimf^ further e\ idi nee of his 
own modificalion of tht theory is to the iinport'int 
pirt pli>ed bv nvir silts ind the clu ilia'll aetion 
of voi^etation in furnishing, iht roiistitui nts of Iim ss 
A s a diduction from his irchscolo^ic d nseurehes 
Mr Pumptlly would regird the (. coir'll Xsian oases 
as the fount iin he id of Wtsiirn Asiatic culture 
Accordmj, to his theorv tht ir inh ibilmts were isol iie*d 
from Africa and Eurojie from the riacial period on 
ward and their cultunl requirements were conse- 
quently evolved in cotnplcti indcpendcnct Chnn^ts 
in climatic conditions however took jilacc under 






Flo I —(1) ITie North Kurgut at Anau In Ru Un Tutke uui with th« Camp of the PuuiMlIy 
Kxpediilon IQ the fot«gantiHL (a) ilie South Kurgaa ai Ansu thowlns excavation- mpniKiesL 


feet thick which spread over nearly 
the whole of Furopc'in Russia, and Central Asia 
was covered by a huge inland sea larger than the 
Mediterranean and fed by rivers flowing from th< 
snow and ice 1 he sub-OlacJal period was marked 
by a general trend towards desolation accom 
pmied by the disappearance of the icc-cap from 
Russia and 'i diminution of the great glaciers on the 
southern mountains As evaporation became more 
rapid than the inflow of water, the inland sea shrunk 
and broke up into smaller basins and the dned silts 
of seas and nver* were carried by the wind in great 
columns of dust across the earth The lightest 
material was earned farthest and deposited in beds 
of loess the extraordinarily fine and fertile soil which 
covers a great part of the surface of Northern China 
and Turkestan and extends in a continuous zone 
from north of Ihe Caspian to Austria The heavier 

^ Exptonubmf m ToriwfitM) ExmcTthm of Ptthfatnrio Ctvtttulionii 

of Anao. Oir^fhu, Growth aiul Inllunico of Eovkonmooc Sdltod by 
RabhutPamp^ VA L voh II » 404)+x 

i!m97pktw«Kr54«iUinttmdoiu,tiidadiiif (WMbiafton 

C«ra^ Imtltodon, 1908.) 
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which the early civilisations in thei>e regions tcndini 
to disappear md these givi rise to extensive migri 
tions which eventually reacted on the outside world 
In support of his theory Mr Piimpcll> would tr'ice 
the early appc'iranci of win it and hirlcv in Bibv 
lonta and Egvpt md the jirosencc of certain breeds 
of domestic anmi ils to their first est iblishment in the 
Iranscaspiin ou&es Moreover he would place the 
original home of the Sumc nans in Ccntril Asia 
where before their nrnv il in Bibvlonin and their 
subsequent fusion with Semitic nomads he pictures 
them as having alrt idv 'll quin d the elements of Ihcir 
racial culture and org mis ition under the stern dis- 
cipline of a slriij,(,le with nature The absence of 
anv form of w r ting in the mounds of Anau mav bi 
cited as nognl ve cvidenc* agnnst any racml or even 
cultural connection with the Sumernns though ns 
we shall see htcr 'i study of the ctnmic points to 
some influence having been exerted from that quarter 
on the early cultures of Susa in Elam 

In this connection it is indeed a moot pjnnt whether 
’ the parent civihsition was not that of Elam herself 
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It would be tempting to seek the origins of the Baby 
Ionian and Elamite cultures in the hlghianda of Asia 
for It Is not difficult to causes for a succession 

of migrations westward Tlie nomad population of 
Centru Asia, swollen to the limit of the supporting 
capacity of its pasture lands, would be forced to seek 
outlets into more favoured regions This process may 
well have been accelerated by periods of drought 
due to the climatic changes which have left no un 
certain traces behind them in the character of the 
country itself The present condition of aridity would 
appear to have been of continual growth with certain 
oscillations since the Glacial period Already in 
prehistoric times the seas of sand-dunes had en- 


V mm 



croached upon the fertile plains of loess, and the 
delta-oases at the mouths of streams emer^ng from 
the mountains df at points where larger rivers lost 
themselves on die surface of the plains have b^n 
the favourite home of man It was at one of these, 
at Anau neaf Askhabad, some three hundred mdes 
east the Caspian, that the Pumpelly expedition 
conducted excavations m iqox, and obtained its 
pnndpal material for archmolognxl study 
Near the middle of the Anau oasts and about a 
jpile from one another are the two Kurgant, hills 
w,{th rounded contours rising some forty and fifty 
NO 2110, VOL 83] 


feet above die plain, and marking the sites of long 
fcM^TOtten cities The structure of the North Kurgan 
had already been exposed by a trench cut In it some 
twwty five years ago by General Komorof, whidi 
showM a s^es of stratified remains incliuUng the 
bones of animals and potsherds of plain and pmnted 
ware It was tiiis trench which first dircctw Mr 
Pumpelly*8 attention to the mound, and his subset 
^nt excavations both here and in the South 
Kurgan, laid bare a stratified structure of precisely 
similar character The strata represented successive 
occujpations of the sites and, as their inhabitants 
lived in houses built of sun-dned bnck, the hills 
gradually rose In height by the accumulation of 
aibns from previous settlements Of the two hills 
the North Kurgan was of earliest formation its 
earlier strata representing a Stonc-age culture while 
Its upper layers belong to an aeneoHthic stage of 
civilisation The third culture that of the South 
Kurgan dates from a Copper age The archaeo- 
logical part of the work was left wholly to Dr 
Sramidt assisted by Miss Brooks and to hi^ admir- 
able method of noting the precise spot and level of 
every object recovered we owe the possibility of 
tracing the gradual development of culture during the 
successive periods of settlement Moreover tiic 
Transcaspian Railway passes little more than half a 
mile to the north of the North Kurgan, so that no 
difficulty and little nsk were involved in the convey 
ance to Europe of all the archaeological material 
obtained The collection of animal bones from the 
Noith Kurgan alone weighed nearly half a ton but 
the nelisbbourfaood of the railway enabled the whole 
collection to be transported Nvithout trouble to Dr 
Duerst, of Zurich, who contnbutes a report on them 
as part vl in the second volume 
The cultural progress of the three great periods is 
moat clearly revealed by the pottery which exhibits 
a gradual evolution m form technique and decora- 
tion Although the vessels of the first two culture*^ 
arc hand-made, and the wheel was not introduced 
until the advent of the Copper age, yet the vessels of 
both cmrlkr ^ochs are excellent ceramic productions 
It would be out of place in the present review to dl^ 
cuss in detail the problems presented by a study of 
the potsherds, so admirably edited by Dr Schmidt » 
but It may be noted that many of the geometric 
designs occumng on pottery of the earlier periods 
from North Kurgan a striking resemblance to 
designs on pott^ fmind by MM Gautier and 
Lampre at Mussian and by M de Morgan at Susa 
This nUy well point to some connection between the 
stone wo early metal-usuig cultures of Transcaspia 
and Elam, while the baked clay figurines from the 
copper culture of South Kuimn may be due to some 
early cultural contact with Babylonia, as first sug- 
gested by Prof Sayce Whether we may treat as 
significant a further resemblance which has recently 
b^ pointed out by Mr H R Hall between the 
Persian and Transcaspian dserds, on the one aide, and 
fragments of smular geometric pottery on sites ip 
Asia Minor and even in Northern Greece, is a subject 
outside the scope <ii the present review That such 
problems should be even mooted is a sufficient testi- 
mony to the importance of the archieological material 
obtained by tiie Pumpelly expedition 
in fact, Mr Pumpifily, though not an archaeok>giat 
himself, has, with Dr Sebmm% valuable cooperate, 
product a work of the first importance to students 
of ardMMdogy In the first five chapters of part I 
of the first volume he hoe admirably summarised 
the results obtained by tiie expedition, but there is 
one feature of bis treatment to whidi we feel we 
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SOLRhDMIIK ITS NATIjHF PREPARATION 
AND ISFS 

FRF sc* ivi> to bt hlllc doubt that as aif© 
advances the luicrobt \\ fl(>ra of the human ui 
testinc espi.'ci'xlK <if tlie lowir portion or larf^e 
intestine often undcrj^ocs a change both in the 
number nnd in ibn char n Ur of the micro-organisms 
present From middle life onwards the nuint^ of 
microbes increiisis 'ind s(Hcies capible of inducing 
putrefactive decomposition of proteins become more 
abundant Ihis cnanj^e cun ()c ruughlv K^uged by 
making microscopK d pnpantions of the dejecta and 
staining b\ tl« (iram process a selective method by 
which certain orj^anisms onl> are stained In the 
child s dejecta Or im si iininc microbes arc relatively 
scanty and are mosth Bacillus htfiJtis and B 
acidophilus and il is nolew orlh> that these are 
hctio-ftcid prtxiucinf, bicilli In ind after middle hfe 
Gram staining forms usuallv become more and more 
numerous t h i Or im staininj^ 
species now being principally 
Bacillus putftficus and B iVelchtt, 
bat teria w hich induce marked 
putrefaclne decomposition of pro- 
teins * In unhealthy conditions of 
the intestin il tract somewhat simil ir 
changis or vinous ibnormal fer 
mintitions may occur 

Mctchnil olP m a study of the 
nature of seiuhly formulated 
the hvpothcsis that it is c«uis<'d, 
parti lily it least bv uulo-uUo\ica 
tion poisoning by the absorp- 
lu»n of products derived from the 
iction of inuro-organisms m the 
digestive tnet Such poisons would 
be the products of the put ref iclive 
decompositions brought about by 
tJie mu ro-organisms named and 
ilw bodies bLlonging to the phenol 
Ki ries w hich ire formed bj the 
iction of Bacillus loIi which is 
ilwavs present m the inti.stiiies be 
comes more md inon numerous 
from \oulh to old vge md which 
also multiplus c'tiessivi ly in un 
healthy londitums of the digestive 
tr ict In seeking for some igcnt 
ftc 3 —Termer tin flaunnvxrrom the Coptwr Age Stratum (< ulture III ) nt Aimu tUKguUng a whlch WOllld COIllb it the /nulllphc 1 
cultural Lunnection with BMbyloiiiA. Fwm ih South Kurgan. jiqq micro-orgam IJIS 10 the m 

teslinc paiiicu! irlj these harmful 

vogue both in Egyptian and more particularly in 
Habvlonwm archafology, but these arc now given 
up, and It IS recognisM that the earth st Sumerian 
remains in Habylonia do not date from an earlier 
l^enod than the end of the fourth millennium b c 
while the Neolithic remains at Susa are probably not 
of a very much earlier period While these facN 
naturally affect the dates suggested by Mr Pumpellv 
for the cultures at Anau they do not in any way 
upset their relative arrangement It is perhaps sig 
nlflcont that Dr Schmidt nowhere mentions a date, 
and throughout the whole work the material is pre 
sented in such i way that the student is In no way 
hampered or misled 

The supccss of the expedition and the admirable 
volumes which set forth it^ achievements and results 
are a striking testimony tg Mr Pumpelly’s enthu 
siatm and powers of organisation and at the same 
time show the high scientific aima and standards 

which inspire American archieological and geological i Hcrter Bactw i infctu wnf tie Dig* tiw Tract >907 
research at the present tune L W Kino * OmheProiongatioiofiiumanUiK. 
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forms Meichnikoff conceived In it 1 ictic acid w 
has no deletcnoub action m tlu hum m iconomy would 
probably effect the tnd desntti ‘mice the growth of 
these bacteria is inhibiftd h\ i modi r i to percent tge of 
this acid Bicnstock for example found that the B 
putnficus IS inhibited in growth b> Ti i^h thanks toils 
acid producing power llu aid formcxl though small 
in amount bung laUic icid Simply to introduce the 
acid as such would howtver be of little use for it 
would be alisorlicd and decomposed long before it 
reoched the large lutcstim Metchnikoff therefore 
sought for some means whereby lactic acid might be 
formed nt situ md naturally fell back on the use of 
lactic-arul priHliicing baitcnii which if they could be 
estnbhshid in the lirgc intestine might there produce 
sufficient Inciic acid to inhibit the growth of the putre- 
factive and other dclolonous forms But the problem 
was not an i asv one for it entailed the finding of a 
lactic acid ferment which would grow at body tern- 


must take exception Mr Pumpcll) s attitude with 
regard to prehistoric chronology is indicated by the 
remark with which he introduces his description of 
the sub-Glacial period in Central Asia Remember 
he says, that while we look in o ir lime perspective 
millenniums are as seconds Ihis generous and 
imaginative method of treating the lapse of time 
whldi n no doubt a very necessary virlue in the 
geologist is wholly destructive of an accurate 
chronology in arcliflcological studv Mm over the 
attempt to apply geological methods of dating to the 
purely artificial growth of a citv site is tot illy un 
scientific and we are glad to note from a rtinark at 
the end of Mr Pum^Uy*s preface that he has already 
realised the possibility of error in at least one of ms 
assumptions Such dates as 8(xk) b c v/hich he sug 
ffests for the beginning of the Neolithic settlement at 
North Kurgan or 5000 b c for the beginning of tlic 
Lopi>er age in South Kurgan, are wholly fanciful 
It IS true l-hat vew early dates were at one time in 
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peraturc (99° F ) and maintain itself in spite of the 
competition of the other micro-orj^anisms present 
llie ordinary lactic acid ferments found m milk grow 
best at F and are unsuitable 

Mctchnikoff says* 1 hud no illusion as to the dtffi* 
cultv sure to be encountered in any effort to introduce 
lactic microbes into the intestinal flora which has been 
preoccupied by a multitude of other microbes To make 
surer of the result 1 chose the lactic microbe which is 
the strongest us an ucid producer It is found m the 
\ogihurt, which originates m Bulgaria The same 
bacillus has also been isolated from the leben of 
And it is now proved that It is found in the 
curdled milk of the >\hole Balkan peninsula and even 
in the Don region of Russia MetchnikolT also noted 
that some of those who consumed a diet of little else 
than the soured milk lived to an advanced age This 
then was the origin of the use of Bulgarian sour milk 
and of the inlrt^uction of artificial substitutes for the 
natural article It may be added that the use of sour 
milk seems to be widespread in the bast for it Is 
found also in lurke) Siberia and Asia Minor and 
in India under the name of Dadhi * As Chaterjee 
hays The extensive use of one or other varieties of 
fermented milk produced by means of a special fer 
nient in 1 nstem countries probably owes its origin 
to the difficulty of preserving milk in a sweet condition 
for a long time in comparison to cold countries 
milk when undergoing spontaneous decomposition in 
hot climates becomes changed within a few hours to 
a foul smelling fluid in which the casein and the fat 
have undergone liquefaction whereas when fer- 
mented by means of the special ferment the decom 
TKising, gas-prod ucing proteolytic bacilli are killed off 
bv the more vigorous organism of the ferment which 
has no destructive action on the fatty or albuminous 
constitutents of milk so that by this means milk can 
be kept m a condition fit for consumption for a long 
time 

The boctenology of the various natural sour milks 
IS somewhat complex and not )ct fully elucidated 
although considerable research has been devoted to it 
Micro-organ isms of a peculiar type are present in all 
One of the first to be isolated was the Bacillus bul 
gartcus a large Gram staining non sponng, rod- 
shaped organism which grows best at temperatures 
between 110° b and uo® b Developmtnt, however, 
IS slow even at the optimum temperature taking three 
days for the maximum production of lactic acid in 
milk and it is therefore un suited for the |)rcparation 
of artificial soured milk Another organism is the 
granule bacillus (Kumchen bacillus) of Kuntze 

Ihis IS probably the organism so often s|joken of as 
the baollus of Massol and is widely used for the 
preparation of soured milk os it grows rapidly and 
well at a temperature of about 100° b and produces 
a relatively high percentage of lactic acid The 
name of granule bacillus is derived from 
the fact that granules which stain deeply are 
present in the bacterial cell In all the natural 
soured milks somewhat similar micro-organisms 
are to be found It is of interest that KunUe 
has suggested that these Bulgarian lactic fer 
ments are allied to the B actdophtlus and B bifidu^ 
which ns already stated are present in the cnild's 
tn^tine and thoy are probably primarily of intestinal 
origin 

In natural sour milks the special lactic acid fer- 
ments iure always associated with other ordinary lactic 
acid bactenn particularly a Streptococcus (5 lachcMs) 
and a mixed culture of this last-named organism with 
the ^ollus of Mnssol presents advanta^s over the 

1 Cttiittrr Moimsimi Novtnber. iQoOi P« 56* 

> Chtmfm imd M4A CmzHU^ r igop, |r 319. 
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use of the latter alone ' bor instance, when the B 
bulgartcus grows alone in milk it has some effect on 
the fat, producing small quantities of nauseous tasting 
substances but Metchmkoff has shown that this result 
IS entirely obviated by a symbiotic growth with an 
ordinary lactic acid organism The ingestion of milk 
soured by an ordinary lactic acid organ imn also tends 
to produce in the intestine an acid environment which 
favours the growth and persistence of the special 
lactic ferment the bacillus of Massol 

Various procedures are adopted for the preparation 
of the natural sour milks A^rding to one account 
Yoghurt IS pre^red by boiling milk until it has 
diminished to half its volume by evaporation, it is then 
allowed to cool somewhat and a little of a previously 
prepared sour milk is added and the whole allowed to 
stand in a warm place until next day Another 
method is to wipe round a wooden bowl with a piece 
of cheese (presumably prepared with the sour milk) 
and then to introduce into the boWl the boiled milk 
Dadhi is prepared by boiling mttk for some time 
cooling to bkKxl heat and then inoculating with a 
needle dipped in a former brew ITic inoculated milk 
IS covered with a blanket and kept in a warm place 
for 12 hours 

bor the artificial production of soured milks th( 
milk IS well boiled in order to sterilise it and destroy 
undesirable organisms, and when it has cooled suffi- 
cientlv n sUirtcr consisting of a pure culture of the 
proper lactic ferments is added The inoculated milk 
is then kept at 100® b or thereabouts for from lo to 24 
hours according to the amount of starter added and 
should then be fit for use Many starters both 
liquid and solid (tablets), arc to be had but only a few 
are to be recommended as some are grossly con- 
taminated with undesirable bacteria Another method 
IS to add a UttU of the previous day's preparation to 
the milk to be soured Some of the large dairy com 
panics also supply the soured milk ready for consump- 
tion 

C onsiderable care must be exercised in preparation 
to use steniised vessels and to safeguard the milk 
from contamination during incubation The milk 
p iperly prepared should be thoroughly curdled, pos- 
sess a not unpleasant tart flavour and have u marked 
acid reaction Some of the older starters contained 
h]}Oring bacilli which though they curdled the milk 
(owing to tryptic ferments) gave rise to btlle or no 
icidity Prc^ratlons containing a combination of the 
bacillus of Massol, with Streptococcus lacticus or 
lebents are probably the most suitable 

The interna! administration of tablets &c contain 
ing the lactic ferments in place of the soured milk 
is of questionable utility 

Although some are still sceptical as to the value of 
soured milk it can hardly be doubted that it Is 
beneficial in many complaints * Among these are (a) 
those depending on abnormal putrefaction of proteins 
in the mtestiniu tract, and including certain ^ases of 
acute enteritis and acute and chronic colitis, {b) auto- 
intoxication with products of intestinal putrefaction, 
as in many cases of general failure of health in elderly 
persons forms of anannia neurasthenia, with 
flatulent dyspepsia &c , in minor ailments such as 
lassitude headache some forms of constipation and 
diarrhoea rheumatic pains and the like benefit fre 
quently results It must also be recognised that even 
if the soured milk as such does Jittlo ppod, it often 
enables an addition of valuable and easily assimilable 

1 *On tb« Bict«rlotoffy of Yoginurt ** Ac. ma LverMtn wad ICabn 
Canirmm / Bmki Abcil, xs. sgoS p t 34 »♦«*. 

P>73y Wfita «nd Aytry,^ mv 1909, Hutiojctud Hwaoicr 

/A xjnr 1909, p. 419. loUl refcnaoM to tbt llttnUni* of tb* iol^oct 
gim tn tbwM vwpwtw 

t HondMt Free Roy Soc. Mod. Jutiary tpiw 
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food-stuff to be m ide to the diet by its use On the 
other hand, soured milk is by no means a universal 
panacea, and should not be taken indiscriminateh 
without medical advice, is it sometimes disagrees 
Moreover the home preparation of soured milk can 
not be recommended unless it is undertaken by a 
member of the household having some knowl^ge of 
the adcntihc principles involved in the practice of 
stenhsation and use of pure cultures 

R T Hewlett 


CLASSICS M^D SCIFNCE IN ELWCATlON 
^HE recent correspondenci in The Ttmes on the 
L question of compulsory (vreck at Oxfc^ 
chiefly refers to academic expidu ncy and the estab- 
lishment of a mudits invendt between the Oxford 
tradition and the claims of scientific students But 
the vital and ultimate question is not this detail of 
practical politics it; is the question of the funda 
mental principles of education The recrudescence of 
the Greek controvorsv is important ns showing 
how social evolution is gradu illy hircing education 
however unconscious educationists may be of the 
fnct'-Hlong the lines of progress 
The issue at Oxford is between the classical or 
literary test as a guinintec of the Llassical or 
literary foundation (or character it may be 
said) of the whole sjstem of Oxford studies and the 
interests of the large body of scientific and other 
workers to whom liurary studies arc difficult and 
tiresome and to whom the examination m Greek is 
a mere obstacle ' We quote the words of Prof 
Turner hi adds that in his opinion Greek is as 
important to i literary education ns iinthemalics to 
a scientific In neither case is the particular study 
essential but it is of vast importance Or Jackson 
fxants out that in many of the university studies 
the highest proficiency cannot be obtained without n 
knowledge of Greek For the highest proficiency in 
mathematics or any branch of science Greek is not 
but modem languages are a neccssit> 

In connection with this reference to profiacncy a 
proposal was recently made that Greek should be 
retained where it is essential for a complete mastery 
of the subject but that whore it is not essential an 
alternative which ensured a certain amount of 
literary culture might be allowed 
Such a test is meant to safeguard the Oxford prin 
clple of a Jiterarv or humanistic foundation for 
all its studios With this pnnclplc is supposed to be 
bound up the Oxford spirit 
If this principle is interpreted to mean that the 
study of science for example should be preceded 
or accompanied by a training in the arts of language 
which are necessary for complete power of expression 
and for the development of that side of the mind 
which is built up by language the pnnciple is sound 
But if It ns made to mean the educational necessity 
of culture in the sense of a literary rhetorical or 
ssthctic habit of mind or refinement of taste one 
must protest The former has no general applicability 
to education it is merely a result of specialising 
upon literary, rhctoncal or eesthedc material As 
for the latter mental refinement is as much a result 
of scientifife as of literary or classical studies It is 
a manifestation of the critical that Is of the scientific 
habit 

As a test of this a general training In sdenoe 
would be at least as effective as the study of a special 
subject such as Greek And to take another point 
of view, a study of physical phenomena and of their 
relation to human life and history Is essential to both 
complete mental development and a liberal education 
To confuse these last with a literary * or humanistic 
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tone or curriculum is to confuse general development 
and general education with specialisation 

Greek is essential to a study of literature or to a 
complete literary training but to nothing else But 
even supposing that it wore necessary for a liberal 
education and therefore desirable for scientific 
students it is obvious thit the standard of Greek 
required for entrance at Oxford is ludicrously in 
adequate it is absolutely no test of my thing except 
of a begtntifHg in the study of a particular language 

It IS as well to be clear on the moaning of the 
term literary As used in this controversy and 
with reference to the Oxford spirit the term im 
plies rather that form of liberal education which 
consists mainly m n rhetorical philosophy of politics 
history law and literature than a literary educa- 
tion proDcr Even for this form of liberal education 
a knowledge of the Creek language however high 
the standard attained would not be essential Greek 
as we have said is only essential to a literary 
training proper 

Again whether used for this or for any purpose 
it is useless unless it reaches a high standard To 
reach such a standard is itself specialisation and 
would require so much time that a boy would he 
unable to learn with any efficiency any other subject 
That is to say ho would have to devote to the studv 
as much time as those bo>s who enter for classical 
scholarships Greek be it understood implies Latin 
The abolition of Latin as uell as of Greek is hardly 
dreamt of as yet 

Prof Murray who thinks that the vital point is 

the maintenance of both Greek and T atm — but a 
better as well ns an easier Greek and Latin is 
assisted by the classical reformers These are apply 
ing new systems the most important of which i<! 
known as the Frankfurt scheme for the production 
of better classical results In half the time Thus 
whereas in the old English public school system a 
boy took about ten years to attain proficiency but 
by no means adequate proficiency in two dead Ian 
guages which he never learned to speak under the 
Frankfurt scheme the first three yean? say from 
nine to twelve are chiefly devoted to obtaining a 
good grounding in French instead of in the acquisi 
tion of Greek and Latin grammar Then and not 
until then is T atm commenced Greek is commenced 
two years later 

On these lines a great deal of expenment is being 
made in English schools Much ingenuity is also 
being shown In methods for quickening and improv 
ing the assimilation of Greek and T^Un — the oral 
method the heunstic the principle of learning 
translation from the very beginning instead of after 
a long training in grammar and so on But it is 
note worthy that towards the end of the course the 
classical time-table becomes excessive again 

It does not seem to have occurred to educationists 
that possibly the only way of harning a foreign 
language Is bv speaking it and that the best results 
are obtained by learning the vernacular first There 
Is a further possibility awaiting realisation, namely 
that the study of any other lani^gc than the ver- 
nacular Is a case of specialisation It follows that 
the Imposition of Latin or Greek or French on the 
curriculum of young boys is at least premature In 
time lastly we may come to realise that “no man 
fully capable of his own language ever masters 
another * or at any rate that for the purposes of a 
general preliminary education or propaedeutic (as con- 
trasted with specialisation) not only is the vernacular 
fmflfident if properly taught but that the learning 
of another language or languages while the vor 
nacular is in process of formation is so far from Mng 
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an aid in this or an assistance to mental devdop* 
ment that it is actually mischievous 

The troditionists (for, after all, tradition, whether 
of the old leaminj? or, in more subtle form, of a 
sort of class ^Judice, seems to be the mam reason 
for the retenMn of classics as a propmleutic) reply 
that the character of the classical tonmes, tMr in* 
flectional structure and their logical hatat are of great 
value in the development of the intellect Instead of 
asking for proofs of this we may note the possibility 
that an emcient study of the vernacular can secure 
the same results The Germans (as is shown in a 
recent report ’) are beginning to see this The 
classicists may quote anecdotes of this or that distin* 
guished man who attributed his lucid and logical Eng 
ilsh style to his early trainliv in Latin prose but the 
same or a better result couM be secure in far less 
time If the time now given in our schools to classical 
and modem languages Were given to English the 
benefits uould be enormous both for the general cul 
ture of the people and for the specim work of 
specialists, whether in science or langua^ in 
technical or literary studies The English 
tau^t in schools as yet is a mere parody of what it 
mi^t be It is remarkable that the Enghsh language 
does not possess a single text-book of its natural his- 
tory that can claim any philosophic or scientific im- 
poi^nce 

If English were properly taught as the main com* 
ponent of a propsedeutic (the other components being 
elementary mathematics and science the study of 
which also needs reorganisation) boys ^ho be^ 
specialisation (for specialisation now i^force be^ptis 
at school) whether in science or mathematics i^ould 
find literary studies by no means an obstacle 
They would have a command of their own language 
far in advance of the best classical or literary 
scholar as trained to-day The result svould also be a 
great benefit to science itself 

The world has already absorbed the Greek spirit 
but it should not forget the fact that the essence of 
that spint Is the scientific temper It must also realise 
that as knowledge increases in bulk there must be 
periodic saenfioes of what can best be spared The 
wisdom of the ancients is a phrase which, if not 
merely scntimenUl, is absurd Anitquttas saecult 
juvenius mundt 

Reform is needed in the school curriculum no less 
than in the university system If the propaedeutic 
thire 19 on sound principles, there will be no fear 
of scientific students being without a literary training 
(and this in the best ana most useful direction, the 
mother tongue) nor we may add will there be any 
nsic of literary” students tieing without a saentific 
training Greek and Latin will then be reserved for 
special university courses, just as Hcbre^\ or rigid 
dynamics or forestry may be so reserved according 
as the speclaliiit ib moved by his own spint or the 
spirit of evolution A E Crawlky 


THE CENSUS OF iqn 

T !fC Census (Great dritalfl) Bill, making provi- 
sion for the taking of the census of 191X, was 
read a first time tn the House of Commons on 
March 4 The Act for the last census, that of 1901, 
provided that the schedule shQt4d require the following 
particulars, and no others — ^(a) the name, sex, age, 
profession or occupation, oonqltlon at to marriage, 
relation to head of family, blrlh]^ace, and (where the 

1 ^Ttv« tMcli^^ClMdoiaSwoBdsnrSGliootaM (Bosrd 

oIEduGMi9a8p«lULlR«portii vqil XJt 1910.) 

NO 3110, VOL 83 ] 


was bom abroad) nationality of every living 
who abode in evc^ house on the ni^ of the 
lensus day , and (b) whether any person who so abode 
vas blind or deaf and dumb or Imbecile or lunatic 3 
bnd (c) where the occupier is in occupation of less than 
five rooms, the numb^ of rooms occupied by him, 
and fd) in the case of Wales or the county of Mon- 
mouth whether any person who so abode (being of 
mree years of age or upwards) speaks English only 
br Welsh only, or both English and W elsh^ pro- 

vision suitably modified m the case of Scotland by a 
reference to the speakmg of Gaelic instead of 
Welsh 

These requirements have been amplified in the BiQ 
now before Parliament by omitting the limitation to 
less than five rooms in (c) so that all occupiers 
will have to make a return as to the number of rooms 
Inhabited, and by the addtbon of a new section 
In the case of any person ladio so abode Mng 
married the duration of maniqHp and the numbw 
of children born of the marriage^ The first change 
of importance, as it will enable the census authori- 
ties to give tables oovenng more completely than was 
formerly the cose, tenements inhabits by the woxic 
ing classes, and it may be hoped that m the subse- 
quent tabulation, some distinction as to the ages of 
persons inhabiting tenements of each given sue may 
be found feasible, a distinction between children and 
adults would render possible some better indication 
of overcrowding than the present somewhat crude 
measure of more than two persons to a room 
The new section requiring a return, in the case of 
hiarried persons, as to the duration of marriage and 
the number of children born of the marriage is of 
the very highest interest though its full vmue will 
not be reached until the results of later censuses are 
available for companson If the returns are tabulated 
so as to show the number of children for a given age 
of mother and a given duration of marna^, it will 
be possible to compare essentially similar marriages 
in different districts, and some fresh light will be 
thrown on the present state of legitimate fertility in 
this country It is also to be noped that a sub- 
division may be found possible according to the occu- 
pation of the father it would be sufficient to choose 
a few typical groups of occupations, and it would 
hardly be neensary to do more than give tables for 
Engird and Wales as a \^hole Such Cables would 
eiflSrd information of the most important kind, which 
we do not at present possess In any form 
No question is included as to religion, except in the 
case of the Irish census, for which separate provision 
It made, and the present Cmitus Bill is very dis- 
appointing in that It makes no attempt to place the 
organisation of the census on a permanent basis or 
to provide for an intermediate quinquennial census 
It is absurd that so important a part of the stock- 
taking of the nation as the census is should be de- 
bendent 6n the chances of party politics and it is false 
teoonomy to spend time and money on training a staff 
jfor the execution of census work and then to scatter 
that staff to the four wlnda— only to go through the 
brooess again after a few years have elapsed A 
smaller but more permanent staff would be much 
Imore efficient and could be fully engaged between one' 
bensus and the next in the cmrr3Wg out Of supple 
^entory investigations after the publication of the 
ttporf The necessity for the Intermediate qub 
buenitial census has been shown again and again, 
Mt the statement of ^ President of the Local 
Govenfment Board ihat he is ' not without h(^ mat 
a system of quinquannlel eensus may come to be 
adoj^*’ oahnot be said to earrp* oaovlotion 



NATVRE 


April 7, 1910] 


163 


ALSXANDkR AG liA/Z FOR MEM R 6 

although the great American oceanographer 
had reached the age of seventy-five few of hi» 
{fiends were prepared to hear of hts death which 
appears to have taken place somewhat suddeni) on 
bo^ the s a Adnattc on March ah, while on n voyage 
back to the United States 

The distinguished son of a famous father, Alexander 
Agossus was born in Swit2erland but naturalised in 
America, yet so cosmopolitan was he in his tastes 
and habits that if ever an individual deserved the title 
of a cituEcn of the world he was the man Up to 
the age of thirteen he was educated in his native 
Imd but proceeding to the United States in 1848 
he went to the Harvard University, where — 'is -i 
student in chemistry and engineer in g-^c obtained his 
degree of B Sc at the age of twenty two After 
spending a short time us a member of the United 
Vates Geological Survey yoUng Agassiz bec«ime a 
mining expert and so successful was he in this pro- 
fession that acquiring possession of valuable pro- 
perties in the Lake Sujionor regicm he rapidly made 
a very large fortune in connection with the copper 
mines 

The love of natural history studies however which 
he inherited from hts father soon made itself felti at 
first he assisted his father as curator of the Museum 
of Loni}>arative Zoology at Harvard As his wealth 
increased, lie was able to benefit that institu 
lion not only by specimens collected during his ex 
tensive travels and by defraying the cost of many 
expensive publications but also b\ gifts of monev 
up to joo,ooo/ After the death of ms father he acted 
as curator of the museum for eleven years Beginning 
with the study of marine ichthyology he subsequently 
came to be acknow ledged as a great authority on the 
EchinodernKtta so that on the return of the 
Chailmgef expedition, he was asked to undertake 
the report on the Ldimi collected during the 
voyage 

But the work for which Alexander Agas^^iz will be 
chiefly remembered was that which dunng nearly 
fort> years he c irricd on at his ow n expense in con 
necuon with oceanography The United States 
Government with the greatest hberality md considcra 
tion for the interests of science allowed him from time 
to time the use of their surveying vessels the c iptains 
of which were instructed to place themselves virtually 
under the orders of Agassiz himself The naturalist 
aided by a staff selected and paid by himself carried 
on soundings and dredgings in every part of the 
globe, special attention teing devoted to the study of 
ix>ral reefs Beginning in 1877 with the study of 
the Gulf of Mexico the Caribbean Sea, and the At 
lantic coast of America, Agassiz continued his work 
in i88o by investigating the surface fauna of the 
Golf Stream Besides wrorklng out the details derived 
from the study of eoUoctions made during these 
voyages the results of which were published in 
connection wnth the Harvard Museum of Comparative 
2!ool<^, Agassiz wrote a well illustrated account of 
his work, The Three Voyages of the Blahe^ in two 
volumes 

In 1891 Agassiz tr'insferred his attention to the 
western shores of the I nited States and Central 
America, investigating the seas around the Sandwach 
Isiands and paying 8[>ecia1 attention to the coral reefs 
there, between 1892 and 189^ H14 explorations were 

extended durkig 1895-6 to the Great Barrier Reef of 
Austndla and in 1897-6 to the Fiji Islands In 1899 
and 1900 he was nblo to undertake a cruise among the 
railous*^ groups of coraUblando Ivmg between San 
FrencUco and Japan In 1901-2 Agosslz commenced 
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his htudv of the Indian Ocean paying especial atten- 
tion to the Maldue Islands und thtir surroundings, 
and in order to conipU u ihu examination of portions 
of the P icihc th-it he had not already visited ht 
devoted the venrs 101H-5 to a crutsc among the im- 
portant island groups of the eastern half of the Padfic 
Ocean 

Ihe interviU betwetn hi!» several vovages were 
occupied by Agassiz m the studv <jf his enormous 
collections and the preparation of memoirs dealing 
with the results obtnncd Those were issued rtgard- 
less of expose ns to ihcir illustration in the pubhea 
tions of the Boston '>ocKtv s Museum of Comparative 
Zoolog} No fewer thin thirty volumes of memoirs 
and hftv thrte volumes of bulletins are devoted to the 
results obtained from the studv of these collections bv 
Agassiz and the vinous sj>ecialisls who assisted him 
Hia own favourite place of work was Pans where 
rooms were alwa}s allotted to him in the Museum of 
Natural Histoiy and ht had the fullest access to 
scientific libraries 

Of the value and importance of the results of thest 
voyages it is impossible to spe ik too highly Perhaps 
the most striking of the conclusions arrived at bv 
him are those relating to great movements which hive 
t^ken place in the bed of the Pacific in comparatlveh 
recent geological times ibis is evidenced bv the 
numerous upraised coral nefs which following Dam 
he descnbed, in manv of these the limestone rock 
now at elevations of rooo feet and upwards has been 
more or less completelv converted into dolomite 

It i« not necessary in face of the above stntemont of 
facts to add that Agassiz was a man of indomitable 
energv He thought as little of crossing Iht Atlantic 
as wt do of crossing the fhamis and death met him 
at list while still on tiu move Of his courige n 
remarkable example Is told concerning in altcruition 
he had with a military officfr in i crowded restaur int 
in Germany on thit occasion he did not hesitate to 
resent an insult by a blow though fortunately anv 
serious result from the rash act w is preunted bv the 
interfiosltion of a numbtr of judicious friends of the 
officer aided by \mcric in and Fnglish visitors 
who were present In earlv life, \I(\indt.r Agassir 
exhibited something of Hit dogmatic habit of mind 
that distinguished his illustrious father but mellowed 
bv age and const int intercourse with other men he 
became in after life stnkingh opm mipded and rcadv 
to listen to ar^ments even those that told against 
his most cherished convictions fhost who were pnvi 
Icged to enjoy his friendship in his later life knew him 
as a man of ardent enthusiasm resth ss energy and 
charming bonhomie but aNo as one piticnt in discus- 
sion and alw lys ri idv to listen 10 fai is and reasonings 
from whatever quarter th*v came His generosity 
was unbounded and he was alwavs n.ad) to place 
his abundant materials at the service of voung men 
who were qualified and willing to engage in their 
study 

In every scientific circh of } urope as well as in 
those of America Alexander issiz was well known 
and in all of them his loss w ill be deeply mourned In 
France he received the I cgioii d Honneur, nnd in 
Oermanv the Order of Mont In this country be wns 
for njflny years a I oreign Member of the Ro} al 
Societ) Only last >eu- the Roval Geogr iphtcal 
Society awarded him the Victona research medal and 
we may fltl\ conilude this notice with the verdict of 
the president in announcing the award— a verdict in 
the justice of which all must agree- He has done 
more for occanograpliical research than anv other 
single individual 

' John W Jidd 
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NOTFS 

Tub Oceanographical Museum at Monaco In 

nuguratptl last week bv the Prince of Monaco in the 
presence of a gathering of more than two hundred repre 
sentatiVLS of C overnments of (tcientific Institutions and of 
ociano^ruphical n^starrh Among many others present 
were — M I^oubet ex President of the French Republic 
M Pichon French Minister of Foreign Affairs Admirals 
of the Fleet von Koester from Germany and C renot from 
Italy Vice-Admlr-il de Jonqui^res commanding the French 
Mediterranean Squadron and distinguished representatives 
of the r overnments of Spain and Portugal The Institute 
of France sent a large bodv of members representing the 
Academies of Sciences and of Fine Arts The Academy of 
the Llncel at Rome the Academies of Sciences at Berlin 
\ lenna and St Petersburg the Royal Societies of Txmdon 
and Fdinburgh the Geographical Societies of Pans Berlin 
Vienna and St Petersburg the Challenger Society and 
many other societies and institutions were amongst the 
societies sending delegates The British Covernment was 
not represented officially owing to some blunder but Mr 
W F Archer of the Board of Agriculture and Fishenes 
Mr J Y Buchanan F R S Dr G H Fowitr Prof 

W A Herdman F R S Dr J S^tt Keltic and Dr 

H R Mill represented British marine studies Among the 
leading men connected with oceanography marine blologv 
and kindred sciences in other countries there were Mr 
Bendall of Bordeaux Prof Drvgilski of Munich Prof 

Foret of I^usanne Senator C rassl of Rome Prof 

Haeckel of Jtna Or P P C Hoek of Haarlem Prof 
Hensen of Kiel Prof Horgesell of Strassburg Dr 
Knipovitrh of St Petersburg Prof KrUmmet of Kiel 
M de Margene of Paris Prof Otto Nordenskjold of 
Gothenburg Prof Penck of Berlin Prof Pemer of 
Pans Prof Pettersson of Stockholm Dr Schmidt of 
Copenhagen Dr Schott, of Hamburg Prof Supan of 
Breslau Prof Thoulet of Nancy Prof Max Weber of 
Amsterd im and Dr Richard director of the new museum 
with Profs Berget Joubin and Portier of the Oceano 
graphical Institute In Pans The museum was inaugurated 
by the Pnnee of Momco at a grand function on Tuesday 
March aq on the following day there was a banquet to 
three hundred guests and the evenings were occupied by 
a special performance at the famdus Opera House in 
Monte Carlo a display of fireworks of extraordinary 
brilliance in tho harbour and finally by a magnificent State 
reception In the gorgeous apartments of the ancient palace 
of the Grimaldis Meetings of four commissions on the 
Atlantic on the Mediterranean on the perfecting of the 
Oceanographical Institute and on the bathymetrical chart 
of the world were held under the presidency of the Prince 
and a summary of the proceedings will appear In another 
issue of Natitkb The Pnnee conferred the Order of St 
Charles in four classes on a number of persons amongst 
whom may be mentioned as receiving that of tho second 
class or commander Mr J Y Buchanan Senator Gratsl 
Prof Penck, and Dr Richard The princely hoepitalily 
displayed op the occasions extended to the provision of free 
hotel accommodation for all the visitors Invited to the 
fil^s while the representativet of States were entertained 
at the i'alace as personal guests of the Prince 

Sir William Ramsay, K C B F R S , has been 
nominated president of the British Association for the 
meeting to be held at Portsmouth next year 

Sir Harry JonnstON G C M G has been elected a 
corresponding member of the Italian Geogra{dilcal Society, 
in recognition of his work In Africa* 
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Wk regret to see the announcement of the death, at 
eighty years of age of Prof F PflUger professor of 
ph> Biology at the University of Bonn and director of the 
Physiological Institute there 

The council of the Institute of Metals has decided to 
Initiate «hat Is hoped will be an annual series of May 
lectures The first of these will be given m London on 
Tuesday May 34 when Prof W Gowland F R S will 
delivi.r a lecture on The Art of Working Metals In 
Japan 

A REPORT from Berlin states that Prof Abegg of the 
Univerhity of Breslau was killed as the result of a balloon 
accident on April 3 Prof Abegg was president of the 
Silesian Aironautic Society and u prominent figure in tho 
German aeronautic world 

\\b learn from the and that M Henry 

Giffard who died at Pans m 188a made the State his 
residuary legatee By a recent decree the Minister of 
Public Instruction placed a sum of 4000! being part of 
the lef^acy at the disposal of the University of Pons for 
the foundation of an Institute of Radio-activity 

At to-morrow h meeting of the Royal Astronomical 
Society Prof P Lowell is expected to be present and 
will speak upon his work Major Ceneral H P Babbage 
Will exhibit and describe a cilcu luting machine which he 
h IS recently completed corresponding to the portion of 
the anulytual mgine which his f-ither the late Charles 
Babbage named The Mil! » 

A Rbitter telegram from Berlin states that an expedl 
tion will leave Bremerhaven on July 1 on board the North 
German Lloyd steamer for Spitsbergen in order to 

investigate the possibilities of an airship flight to the 
North Pole which is planned for the summer of 191a 
The party will include Prince Henry of Prussia Count 
Zeppebn and Profs Hergesell and DrygaUki and will 
number altogether twenty four members 

The valuable collection of shells formed bv the late Mr 
1 humus Gra> a well known Glasgow conchologist who 
diL*d rec^^ntly at the advanced age of eighty nine has been 
left by him to Kelvmgrovc Museum Glasgow More than 
7000 species of shells arc represented in the collection 
including both British and foreign land fresh water and 
marine forms It Is said to be the finest collection of Its 
kind in Scotland and its possession places the Kelvin 
grove Museum well abreast of the leading museums in 
this country 

An Industrial and Agricultural Exhibition Will be held 
at Odessa from May 15 to October i of this year During 
the exhibition there will be lectures on technical and 
scientific subjects and arrangements are being made for 
some congresses The cooperation of scientific men is 
invited bv the committee of the exhibition (Odessa 
NovoseUkaja 4, Tcchnische Gesellachaft) 

The Civil Service Commissioners announce that ’ In 
addition to the open competitive examination for situa- 
tions os cartographer in the itydrograpfaic Department of 
the Admu-ahy, which Is to be held in July next, another 
open competitive examination for similar situations will be 
held in December^ Forma of application for admission to 
the December examination will be ready for issue about 
the middle of July and will then be obtainable on request 
by letter addressed to the Secretary of the Civli Service 
Commission London, W 
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Mr F G OciiMK CB ha-i been appointed by Iht and the loaxt ju hours in the north of Ireland There 
President of the Board of Lducntlon to a new post of was nn excels of sun lune in twtlvi. out of thirttm weeks 


Secretary of the Board for tht Science Mum urn Geological 
Museum and ( eologicul Survey Mr E K Chambir« 
hat been appointi*d to succeed him at principal nRso^tant 
secretary of the technological branch of the Board Dr 
H F Heath director of special inquiries and reports has 
been appointed to the post of principal assistant Sf^crctarv 
of the universities branch of the Board In combination with 
his present post 

Mr Walter Ri ncimav President of the Board of 
Fducatlon hus appointed n departmental committee to 
consider and report upon various questions in regard to the 
present condition and the future de\clopment of the valu 
able collections comprised in the Board « Sc ic nc Mu eum 
at South Kensington and Ceologicnl Aluseum in Jtrmyn 
Street In particular the committee is asked to advise 
him (a) as to the pmisf educational and other purfKise^ 
which th< collections can best m rve in the national 
interests (b) as to the lines on which the collections 
should be arranged and developed and possible modified 
so as more effectively to fullil these purposes and (e) as 
to the 8pix:ial charactenstu s which should be possessed 
bv the new buildings which it is hoped will be erected 
shortly nn the South Kensington site to houR these colkc 
tions so as to enable the latttr to be classified ind exhibited 
in the manner most fitted to accnmphsli the purposes they 
are intended to fulfil The committee is as follows — Sir 
Hugh Bell Bart (chairman) Dr J J Dobbie F R S 
Sir VrchilnUI Ccikie K C B P R S Dr R 1 GHzc 
brook F R S Mr Andrew Laing Sir Schomberg 

McDonnell K C B Sir William Ramsay K C B 
FRS Prof W Ripper Sir W II White KCB 

F R S with Mr h f Ogilvie C B ih secretary 

Rrutrr mes a|,es from Catania reconl that the eruption 
of Mount Etna increased in Molence up to the end of 
March when a stream of lava was moving at a speed of 
nearly forty yards an hour in the direction of Cislcrna 
Regina near Borrello On April 4 however the Ktivit) 
had considerably lessened The streams of lava had 
diminished in volume and changid their direction Tliey 
were then flowing towards Monte Rinazzi and Monte 
Faggi stibmerfi^Ing the lava remaining from previous 
eruptions There was a pronounced r Krudescence of the 
eruption early on April 5 The lava stream flowing 
towards C istt rna Retina Jn particular increaiicd Its rate 
of progress to 10 metres an hour and reached a spot only 
350 metres distant from the Nicolosi Borello road dcstro} 
ing the cultivated Iind on its course 

The sum mar j of the weather for the first three months 
of the present a ear just Issued bv the Meteorological 
Officci shows that th mean temperature was abov* the 
average over the entire kingdom The rainfall was below 
the average in the north of Scotland and in agreement 
with the average in the north-east of England whilst in 
all other districts the fall was in excess of the average 
the greatest excess was a 77 inches in the north of Ireland 
The largest total measurement was 1461 inches In the 
north of Scotland and the least 5^1 Inches in the east 
of England The number of rainy days were everywhere 
in excesf of the average There was an excess of sun 
shine over the whole of Treat Britain amounting to 
84 hours In the Midland counties 76 hours in the north 
west of England and 70 hours in the south west of 
England The largest aggregate duration of sunshine for 
the three months was 362 hours in the Channel Islands 
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111 the Midland eountl s and in (lr\en out of thirteen 
ks in thi south wist of I nj^Innd 

Mr R M Haukin( ion wnlnig from Fjsviroe Brav 
Co \Mcklow Na}s — On Mnnh 21 at q a ni the nad 
ing of the wet bulb nurcunal ih rmoin lir 4 fi i from the 
ground hi u Sh voiison s serten was i I /iiji^ficr than the 
dr> bulb inercurul th rmoni I r \ inrhe di t int in tin* 
sime cnen thi r adinj, b^inj, 40 md 4, r [Kctixf'ly 
\«isuniing the instiunienis an aiiuriti and in working 
order can suth 11 thing o<.cur Ih add th it at the 
moment of obsir\iitiim ih ten jki itur w is f illing ripidl> 

\ distmgui htd nn teorologist informs us th it r i s of the 
wet bulb ilxive the drv are bv no means r in but the 
difti rence w rarelv so miiih as Ihey ar 11 r illv 

dealt with in practice b> attributing the diffen n K 
instrununtal errors or temporary met* nrolngn al cirium 
st-inccR (such as the rapid fall of temperature noted bv 
Mr Barrington) which bring out an imperf xtion in th 
conventional iiuthodR of thermometry 

The tragedy which deprived M Chirlcns of his life on 
Fistir Day diprived hrenth n trononu of i bnllnnt 
worker and the Nkx, Observator) of nn enthu 1 istic 
observer M Charlois devoted himsc If chi fl\ to the minor 
planets and was only m'cond to Dr Mix Wolf in th 
number of these bodies which he disc. uv end \t the 
foundation of the Kict Observatory bv M Bisthoffslifini 
in 18S1 Charlois was appointed h mtarv to M Pi rn tin 
the first director md in 1887 was given tlnrge of th 
minor planet work Observing with ih ^8-cm refruUor 
he diKcovenxi up to December iy>2 104 which pnviouslv 
had escaped detection Tw nt> seven of tins* were found 
visually between 1888 and iScja but \f Cliorloi w is the 
first to adopt Dr Wolfs photognphic method ind tlunlv 
added seventy seven more asteroids to the rapidlv j^rowing 
family These he discussed in vol tin of the Xiimls of 
Nice Observatory but he also published 'i numbfr of 
orbits observations in the JiulU hn asirouonnqtu ih 

Asfronomuche Nachneht^n &r for this wi rk h w i 
iwardc.*d the Janssen medil of the Astronomic il Swi t\ of 
trance in iHqg Minor phmts did not howtver ibw rb 
all M Chirlois s cntrgRS for he observed mam i.(nn Is 
nil nsiired double stars made a great number of Iititiid 
ibservations ind accompanied M Thollon to Spun f r 
the transit of Venus m 1882 At the transit of Mercurv 
in iqoy he made observations which afford d c irreciions 
to the. pphemens and he also rendi nxl \ lUiil)! assi nnee 
to the International \strograph!c Conkrcnri in lluir work 
on Pros It IS int<.rf*Nting to not that lie Mvxired i pi itc. 
showing the trail of this remarkable a tiroid on the 
same evening that it w'ls discovered b\ I) Wilt but did 
not recognise it until after the annoum in nt of ih 
coverv b> the Berlin observer 

LmiB has hithirto been known of the language of the 
Yana tribe of Indians who occupy pvt of Shasta County 
in the northern region of California T his want has now 
been supplied by Messrs E Sapir and R D Dixon who 
have contributed to the ninth volume of the Publications 
of the University of Californi i a series of legends recorded 
from the lips of the two last survivors of those learned in 
the tribal traditions One of these tales is a remarkable 
variant of the Prometheus type of legend describing how 
Fox, Sandpiper and Coyote stole the fire how the world 
was burned and how the thieves escaped in a basket which 
Spider hauled up to heaven by his thread Another and 
less complete version of the tale has been published by Mr 
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J Curtin in his Creation Myths of Primitive America ** 
The present collection of tales recorded in two dialects 
win preserve for the use of philologists a language which 
IS fated before long to disappear 

Thb group Mosnzoa Is as Is well known a kind of 
zoological waste^prr basket Into which various obscure 
forms of extremely lowly organisation have been cast from 
time to time Many of these forms are of great Interest 
as indicating possible transitions from the unicellular to 
the multicellular condition The genus Haplozoon has been | 
added to this misrell ineous assemblage bv Dr Ooglel 
who describes some new species thereof in the Zeiischnft 
/dr wiM$€Huhaftliche /oofogie (Band xciv Heft 3) These 
remarkable parasites which hvo in the nlimentarv canal 
of various polvchrote worms occur in the form of single 
or multiple chains of cells the first cell of the scries being 
provided with one or more stylets Dr Dogiel has pro 
posed the group^ante Catonata for these organisms which 
he considers to be derived from the unicellular Pendlnea 
and to exhibit protophyte rather than protozoon affinities 

In a paper on the stability of the physiological proper 
ties of conform organisms (Centralbl f Bakteriologit 
Abt 11 Bd a6 1910 S 161) Mr Cedi Revis suggests 
that the c'lpacity of a micro-organism to ferment various 1 
sugars poiyhydnc alcohols and polysaccharides depends 
on the presence of certain atomic groups in the substances 
Thus glucose mannose galactose kevulose and lactose 
all contain the group — THOH — O — CH= and are fer 
men ted by BactUus coU while sucrose does not and is not 
fermented by many strains of B coll Attempts were 
made to change the fermentlve properties of various strains 
of B eoH and other organisms by prolonged sojourn In 
soils contaminated with fsBces &c « and In a non 
albuminous medium After some months changes were 
frequently noticed m the organisms Isolated Thus with 
one typical B eoU which fermented lactose duldtol and 
glucose well In twenty four hours after seven months in 
soil contaminated with human fseces an organism having 
the original properties was Isolated and In addition three 
other forms A B and C were isolated characterised by 
differences m the appeoranoe of their colonics Of these 
A and C gave the original reactions unchanged but B 
fermented none of the test substances Other instances of 
similar changes are given !n control cultures kept on 
gelatin In general no change at all occurred 

Thk Municipality of Hanover according to a paper by 
Mr E Howarth on some German museums In the 
February number of the Afusrumr Journal deserves the 
gratitude of antiquarians for having restored and fitted up 
as a museum Leibnitz House the picturesque fifteenth 
century residence of a German merchant It contains four 
storeys all stocked with objects of Industrial art and 
industry arranged from an msthetic rather than a 
systematic point of view 

In the March number of the Irish Naturalisl Mr R J 
Ussher gives his experience* of cavern-exploration in 
Ireland iiv which he has taken so large a share Most 
Important of all Is th^ mammoth-cave near Doneraile 
Cork which was worked from 1904 onwards and Is older 
Hmn any other except Shandon This cavern takes Its 
name from the numt^r of mammoth-remains but is also 
characterised by the abundance of reindeer and the absence 
of red deer wild boar and badger 

According to the raport of the Lancashire and Western 
Sea fisheries (to which allusion was made In a recent Issue) 
there Is reason to btUeva that bladcbeaded gulls are 
Injurious to cockle-beds In the Floodborough district 
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these birds have been ascertained to feed almost exclusively 
on young cockles^ which they pick out of the sand It 
IS accordingly recommended that these birds should be 
excluded from the Wild Birds Protection Act and their 
eggs destroyed in the breeding-season 

In the course of an Interesting account of his recent 
journey in north western Arabia pubhshed in the March 
number of the Geographteal journal, Mr Douglas 
Carruthers claims to be the first European who has sighted 
the Arabian ostrich since Palgrave s time Three were 
seen In the Wadi Hidnj about lao miles south-east of the 
Dead Sea which is probably the northern limit of these 
birds the range of which includes all the interior of 
Arabia It is suggested that the Arabian ostrich is in 
separable from the t>picRl canielus of North 

Africa but since the Arabian oryx and baboon are distinct 
from their African relatives this 11 by no means certain 
and can only be determined by the acquisition of actual 
specimens Mr Carruthers states that the interior of 
Arabia Is undergoing secular desiccation so j^hat many of 
the Beduln find it increasingly difficult to maintam them 
selves 

Thb question of the proper pose of the limbs of Diplo 
docus which was opened some months ago by Dr Hay 
has been taken up again by Mr O Tornier In a paper 
pubhshed in the Ces naturfor Birlin 1909 p 

1Q3 In this paper a restoration Is given of the skeleton 
m which the shoulder girdle is pushed low down and the 
humerus and femur are extended almost horizontally so 
as to bring the belly within a very short distance of the 
ground whilt the head and neck are raised aloft In swan 
like fashion the feet being mounted in wholly plantigrade 
style Ihe general appearance of the skeleton is somewhat 
grotesque On p 507 of die serial tiled Mr Tornier replies 
to those who have criticised his restoration of Diplodocus 
Prof O Abel IVerh k k sool hot Git Wien 1909 p 
117) has Itke^^lse entered the lists and urges that all the 
sauropod dinosaurs were elephant footed ' that Is to say 
In place of being plantigrade their feet were of the semi 
dlgitigradt type charjcttnstlc of the Proboscldea with 
posterior foot -pads This Mr Tornier refuses to admit In 
a paper published In the Stt»het Ges naturfor Berlin 
>9<i9 P 537 where the completely plantigrade character 
of the feet of these reptiles Is re asserted. 

Mr B H Ransom assistant-custodian of the helmintho- 
logical collections the National Museum of Washington 
has written a valuable work on the tteniold cestodes of 
North American birds (Bulletin No 69 US National 
Museum Washington 1909) Ten years ago when study 
ing under Prof H D Ward at that time of Nebraska 
he began an investigation Into the cestodes of North 
American blrdSi and the present volume of 140 pages Is 
the first outcome of this research The volume contains 
detailed descriptions of five new species, and there are 
numerous adequate figures It also contains keys to the 
genera of the super family Tmnloidea diagrams of families 
subfamilies and genera and lists of the species occurring 
in North American birds ore added The recent mono 
graph of Dr O Fuhrmann the well ^nown outhorltj^ on 
bird tape-worms has been of great service to the author 
Mr Ransom s paper ends aa Is usual with American 
publications with a very full bibliography a^d an accurate 
and full index> for which we cannot be too grajteful to the 
author * 

Dr R M Livandbr has published an important work 
on the food and parasites of Ashe* in the Gulf of Finland 
(** Beobachtungen fiber die Nahrung und die Paraslten 
Fische des Finnltchen Meerbusens ” FtnnUhidiechB Hydro- 
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Bf^PhUck Bu>logt$che UnUrsuchungtn No 5 Heliingfort 
1909), supplementary to the earlier works of Dr G 
Schneider A work of this kind requires very careful 
analysis and abstracting and If wt are to learn which of the 
species forming the food has supplied the parasites in ques 
tion, wo must carry the research rather farther We have 
In this work very long lists of species of insocts and their 
larvte of Cmstarea and their larva; of molluscs occasional 
worms and other fish all eaten as food We have also 
considerable lists of oestodes trematodes nematodes 
Acanthocephala kc but the paper does not In our opinion 
sufficiently attempt to Indicate which food animal brought | 
into the body of the fish the several parastU« « numerated | 
Nevertheless the work forms a foundation for further m 
vcstlgation and one which wiU afford mntenal for a 
greatly developing subject 

The spread of Interest in ecologunl botany is naturally 
creating a demand for photographs and lanti rn-filidcs of 
t>pical areas of vegetation Mr W B Crump of Halifax I 
who has taken part m some of the British botanical , 
surveys has accumulated a series of photographic negathes | 


of Hev 9 a hranliensis received almost simuftaneouify from 
Singapore and the Gold Coast receives the name of 
Diplodia rapax (Melanconiace®) Mr A D Cotton con 
tributes an article on the growth of the alga Vlim 
luHssima whhh in contrast to most aigse flouHshaa lo 
stagnant and sewage-polluted water 

Messrs J B BailliArb bt Fits are issuing a small 
monthly booklet L.e Mots agncole containing notes likely 
to be of value to the agriculturist the \ine grower and the 
gardener There are also detailed notices of the recent 
pubjicatJons of the firm 

The neceasitv for continued work on the sugar<ane is 
thoroughly recognised in the West Indies and bulletins 
arc regularly issued setting forth the results obtained up 
to the time of publication We have recently received 
I Pamphlet No 63 of the Imperial Depirtment of Agricul- 
ture for the West Indies giving a summary of the results 
obtained in Antigua and St Kitts during 1908-9 

Tub Agricultural and Horticultural Ahsoci ition issue an 
annual booklet entitled One and All C nrdi ning con 

taming a number of short 



depleting many of the recognised plant associations, from 
which he offers permanent photographic prints (15 by is 
inches or is by 10 inches) made by the orobrome process or 
lantern-slides The more detailed studies are only offered 
as lantern slides Descriptive notes are supplied The 
photograph reproduced represents a Cheshire mere near 
tha margin of which clumps ot ^foUma coensUa ore grow 
ing white heather is seen in the immediate foreground and 
a plot of Juncus suptnus occurs on the further side 
The first Issue of the Kow BuUeiin (1910) opens with a 
deacnptlve list communicated by Mr G Mame of new 
•xotk fungi An agaric Mar^^mtus rcainUfu, so caUed 
from the way it extends its coi^-llke mycelium and pro- 
duces the resupinate pilei at Intervals, is reported to cause 
oansidermble damage to cocoa plants on the Gold Coast 
Two suspected insect parasites are described vii Sclero 
dems gigaspora taken on orange leaves with scale insects 
and Sepiocytmdnnm suspecium found on the bodies of dead 
* frog hoppers ** A new parasite on the roots and branches 
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artirlf^s of intrr<*st to gardeners 
and othf rs /Vmong thr most 
ailruitiv IS one b> the Hon 
H A Stanho}H. in whicli tht 
legends attai hed to certain 
plants are pUasmtlv retold 
The outdoor school lessons 
giv n at the Frensham Schools 
in Surrf\ are described while 
Miss Sipe writes on school 
girdenlng in the Liiited States 
Tht booklet IS well lUustral d 

From tlie Fdmburgh " and 
East of Scotland C jlle^ of 
Agriculture we have receutd a 
bulletin by Dr I audrr -md 
Mr Fogun giving ilit milk 
records for the dalr^ herd at 
the Rossl>nlee Asvliim An 
attempt was madt to tr'icc Ih 
relition between \cnliIation of 
the cow-sheds and ili \iUd of 
in I Ik but the resu 1 1 s are not 
very decisive So far as they 
go they mdirale that the 
animals in iho well v iitil iitd 
and therefore colder sli 1! 
at least as much milk as those in the warnur ill \entilated 
sheds and remained in a healthier condition 

A REPORT has recently been issued by Mr E Brown on 
the poultry industry of 190Q from which it appears that 
the decline in the import of foreign eggk which has been 
going on since 2903 still continues not so much as a 
result of increased home production as of increased require 
merits by Germany now the largest importer of poultry 
produce in the world but although the amount of our 
importr has declined the values have risen and the factors 
at present controlling prices seem to be permanent It is 
urged that farmers and small holders have now an oppor 
tuniiv in connection with poultry raising such as they never 
have had before 

In vol 111 part iv of Smithsonian Miscellaneous 
Collections Mr G P Merrill describes and figures a stony 
meteorite which has recently come into the possotslon of 
the U S National Museum at Washington The Interest 
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of this specimen which is of rude!) quadrangular fonn 
With a maximum dianirter of about ] Aches consists in 

the fact thnt it was actunllv seen to fall bv the late Mr 
B b Wilson on October IS In McDufiiG County 

Cirnrgm It fell within a di^ttance of about thirty \ards 
of the observer who was engaged at the time in picking 
cotton and was at Brst undir the impression that some 
one liad thrown a stone at him Ihe meteorite burled 
itself to a depth of soma 6 or A inches in the soil 

An application of the hydrodynamical theory of seiches 
to the 1 ake of Garda (Benaro) forms the subject of an 
essay by Dr Francesco Vercelli (Af emorie del K lUituto 
Lombardo vols xxi -xxit f-^] j) The form of the lake 
IS very irregular the lower end being divided into two 
branches by a rock forming the peninsula of Sirmione 
and projecting for a considerable distance further under 
water Ihe author has calculated the positions of the 
various nodes and has applied rhr>stal s so^alled 

quartic approximation to determine the periods of the 
various oscillations On comparing these with hmno** 

j^raphital observations made at Desenzano a good agre^ 
ment has been obtained while the formulc of Mcrlan and 
of Du Ho>s arc stated not to have ted to the same satis 
factory conclusions 

The ordinary form of liquid bath for the determination 
of melting points has Ix^cn modified by the introduction of 
an air bubble system causing a rapid circulation of the 
liquid and hence a uniform temperature The same idea 
h'lS been ver) ingeniously applied by Mr H Stoltzenberg 
(Zettschfifi ftir physikahsche Ckemte March 11) m design 
mg a low temperature cooling bath 1 he liquid (pentane) 
is caused to iirculatc by means of hvdrogen bubbles 
through a spiral dipped In liquid air ether ond solid 
carbon dioxide or a mixture of ice and salt according 
to the temperature required and then passes into the 
vacuum jacketted vessel in which the measurements are 
carried out The temperature can be e-isily regulated by 
altering the amount of the spiral immersed ond can be 
kept very constant 

In the AnnaUn drr Phytik iv (iqoo) Dr M Lane 
discusses the question of thermodynamic reversibility as 
applied to diffraction of light through a grating The 
question has assumed a new aspect since the investigation 
of the properties of coherent pencils has shown that regular 
reflection and refraction at the surface of two media is 
not essentially irreversible The conclusions at which Dr 
Laue arrives are fairly simple and straightforward If an 
indi. finitely extended train of plane light waves falls on an 
equally indefinitely extended grating no irreversible change 
takes place On the other hand if the grating is limited 
in extent the measure of the irreversible changes in terms 
of entropy is equivalent to that produced by diffraction 
through an aperture equal in size to the grating Itself 
llius the larger the area of the grating the lets entropy 
change is associated with the diffraction and every inter 
mediate condition exists between the practically reversible 
diffraction of a very Urge pencil of light and the irreversible 
diffraction of a small one In the PhysBialtsche Zeitschnft 
X pp 807-XO (1909), Dr Laue enunciates analogous con 
elusions He finds that the scattering of light by smoll 
transparent particles is Irreversible and that If diffraction 
at a grating is accompanied by absorption the change of 
entropy Is same as If the absorption were associated 
with an equivalent geometrlcooptical process We have 
here a simple Ulustration of the futility of formulating a 
thermodynamical scheme on the dQfJ definition of entropy 
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At the same time the principle of coherence does not 
render it possible to produce an Increase of avaiUbia 
energy but only to rescue what would otherwise be tost 
and this is not inconsistent with a broader enunciation of 
the laws of thermodynamics 

Messrs G Philip ani> Son Ltd have issued a pUnl 
sphere of the earth (price ys 6d net) devised by Mr G b 
Morclii by which it is possible to determine with a single 
adjustment the local time corresponding to any given 
Greenwich time or vice versa The whole surface of our 
globe IS projected upon a disc about 23 inches in diameter 
capable of rotation about a point Axed at the North Pole 
Parts of this disc show through a circular window about 
13 inched m diameter on the face of the planisphere and 
around thU window the hour lines are marked so that 
the relation between the meridians on the map of the earth 
and the time can be scon at once About three years ago 
the same publishers produced a Standard Tlme^ial in 
which the north and south hemispheres of the earth were 
mounted back to back and rotated together on a single 
pivot (see Nature October 31 1907) The planisphere now 
issued servis the same purpose and whHe It has the 
advantage of enabling the relation between the times at 
any parts of the world to be seen at a single glance it 
suffers from the disadvantage of great disturtlon in the 
case of regions south of the equator 1 or the consideration 
of relative times this distortion docs not matter though it 
would be misleading if used for purposes of geographical 
instruction and it enables believers in a flat earth to show 
that all the phenomena of local time can be explained on 
their theory The diagrams of cmistellationt Inserted 
arounjL the circular opening convey a completely wrong 
Imprdisiun as to the relation of the stars to the earth 
but while the planisphere will be of little value education 
ally it provides a very convenient means of determining 
easily the corresponding standard times at any instant in 
different paits of the earth 

The first edition of Prof J Pcrcival s Agricultural 
Botany was published by Messrs Duckworth and Co 
ten years ago and was favourably reviewed in these 
columns (vol Ixii p 570) The work has been accepted 
as the standard ti xt book for agricultural students and 
others concerned with practical aspects of botany and we 
arc glad to welcome th#» appearance of the fourth edition 
A new chapter has b< cn added on the I macae with par 
ticular reference to flax or linseed and among the addi 
tions IS an account of Mendellan laws of inheritance to 
which muih experimental work has been devoted since 
the original volume appeared in 1900 The book now 
contains about twenty more pages than the first edition 
and the revision and additions will enable it to maintain 
the high position It holds among text books for the study 
laboratory and the reference book-shelf 

A coMPKBHRNSiVB cataloguo of Important worki on 
mathematics astronomy physics chemistry and kindred 
subjects is comprised In the first part just issued of the 
supplement to Messrs H Sotheran end Co t Bibliotheca 
Chemico-Mathematica The notes to many of the works 
are both interesting and curious, and they make thib cata 
logue a readable publication Instead of merely a list of 
titles of books 

Mxssrs Watts auto Co have issued for the Rationalist 
Press Association, I-td , a cheap reprint of Prof Haeckel s 
* Last Words on Evolution The price of the new 
edition is sixpence in paper covers and one shiUing bound 
in cloth 
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OUR ASTRONOMICAL COLUMN 

OccuLTATioN OF Mara April 1 3 -An (KcuUatiun of 
Mars by the moon will take pIuLi at lo i8 p m on \prii 13 
the planet disappearing behind the dark limb of the moon 
In posltion^nfjie Cnnrsiun will take plaie at iih ^in 
p m in position on^lu ayA** th( un)*le in each rase h\ inj^ 
reckoned from the zenith point of the moon towards the 
east 

Court 19100 and Hamey s Comet — From nn article 
bv Mr Kno\ Shai\ published in No 40 of the Cairo 
^icienUfie Journal wc learn that photographs of comet 
19100 were secured at the Helwan Obse^vnto^^ Iht 
comet was first seen ten minutes after sunset on 
January 30 clouds having prevented enrh r ohs* r vat 10ns 
The Reynolds reflector was not reidy for photographing 
objects at such low altitudes but some good photographs 
were securt'd with a 4 inch Cooke lens on januarv 34 24 
27 and 28 more rloudv Wf other then intervened Hie 
photographs show the twin tails and also the southern 
secondary tuit which is much f 11 liter and can only be 
trflfed to a distance of 40 from the hi ad 

Mr Shaw also publishes a useful diaf^ram of the path 
of Hatleys comr t with regaid to the sun and the earth 
during the period Februarj % to M ly 29 A photograph 
of this object obtained at llelwan on January 28 showed 
fatiit traces of a tul alxnit 18 in length 

Three esrellent photographs of loioo and one of 
Halleys comet appt ar in \o i \ol iv of the Journal 
of the Rovol Astronomical Socnlv (C imda) I hey were 
taken at the Dominion Obser\alorv Ottawa on januiirv 
2-y 28 31 and f * bruart 10 resjx < tivelj On the last 

named date the of Halley s eoini I showi d a till 

i lonK 

A brief message from M Jean Miseait informs us that 
he IS U fencnlTe where it nn allitude of 271x1 metres 
he intends making observations of llalUys tom t \f 
Maseart H station is \rry m ir that ixciipiid b> Piazzi 
Smith during his sojourn for astronomiral observ itions in 
the island 

Sun spot* and Faculab in 1909 —Prof Ricco s usual 
annual summary of the sun spots and faculai obser\ed at 
Catania during 1909 appears jn ihe I ebruary number of 
the Afemorfe dt Astrofisica rd Astronomia of the Society 
degli Spettroscopisti Italmni (vol xerIx p 17) On the 
whole the activity displayed during 1909 was markedly 
less than that of iqoS In April 1909 there was a sudden 
decrease of spots the mean frequency becoming 2 4 instead 
of 4 1 as it was in March Ibis low value continued for 
SIX months but in October there was a renewal of netixity 
the mean frequency again rising to 4 3 a \alue which it 
maintained until the end of the year Thus although the 
quarterly values of the frequencies were 41 34 23 and 
43 respectively the half yearly values were more nearly 
equal at 3 1 and 3 3 the latter also being given as the 
mean frequency for the whole year The frequency values 
for faculffi vary in the inverse to those of spots the 
quarterly \ aliif s being 12 14 g t and 1 a the meao 

for the year Is i 6 

The Natirr of Comets I uls — In the course of an 
article on the pn s^nt position of the problem of the forma 
tion and cnnstilutinn of coinetii tails which appears m 
the PfiyjikolMrfie /nifchrtff for March 14 Dr L /chnder 
revives and extends a theory he first put toward twenta 
six years ago in the pages of hosnws According to this 
theory as the swarm of meteorites winch conslitutes a 
comet approaches the sun the meteorites nearer the i»un 
begin to give out gases and vapours which arrange them 
selves as atmospheres about single or about groups of 
c^vcral meteantex Thrxe atmospheres refract the light 
from the sun and according to their densities roncentrale 
the sun s rays to foci at different distances behind them 
selves If a meteorite is present at a focus it may be 
rendered visible or even Im hcifed sufficiently to produce 
combustion of any hydrocarbons present in It The 
meteorites thus heated surround themselves m turn with 
atmospheres which concentrate ihf sun s rays on still more 
remote meteorites and the visible tail of a comet is accord 
mg to the theory the lorus of iho successive foci Dr 
Zehnder considers the forms of the refracting atmospheres 
which would produce the various t)T)es of tails now 
known 

NO ano, voi 83] 


169 


rtkiODic Errors in Rii iit Ascension of Standard Star 
Cataixic DKS — V eompari on of the periodic errors of tho 
right ascLnsionx of the Newcomb Auwtrs and Boss 
stand ird eatulogurs is published by Dr Downing in No 
420 of the Objirid/ory Ih cornp irisons were made with 
tht Standard Nh an Ri^ht Ascensions of Clock Stars for 
1900 o b is( d on i wi Ivt hour Croups published in the 
Dreenwiih Setond Nine year ( atalogiu the places 
there given being pr suniabU frit from periodic errors 
di pending upon nUit nsu nsu n 

he differontex found an vi rv sm ill in amount but most 
interest in their distriburion J here is a distinct drop 

at RA 4h and a ns# at K A 2oh which ar< loo per 
sistent throughout thi catalogues lo be tntirelv due to 
nccidontal errors It is sug^ slid th it Iht p<iulnr dis 
tnbution of magnitude through R A may atumnt fur sum 
of but not ill the discordances m question 

Ohsrrvationh of Southern Double Stars — ^Tlie first 
number of iht Circular of the Transvaal Observatory is 
devoted to the measures of a number of double stars dts 
covered by Mr Inms with the 9 inch tirubb refractor 
south of declination 19 Ixprrionce shows that this 
instrument used at thi altitude (4900 feet) of the Trans 
vaal Observatory is cap ilil of resolving \ery close 
doubles (0-3') discovered by Prof Hussey with the 36-1 nch 
refractor at Lick and 11 pir cent of the 268 stars (Innes 
433-700) now given are separated by not more than o 4* 
43 per tent have distanu x of 1 o* or kss Mr Inncs also 
gives a list of stars which ha\c been wrongly identified by 
other observ rs 

Tiif Ca/ettb Astronomiqi l — W e regret to learn 
from the current number of tli Go^ite Astronomiqu 
publisherl by the Anlwtrp Astronumicul SmnU that until 
further financial support is forthcoming this \erv iisiful 
journal for amateur nstrononurs will only l»e publish d 
alternat# month instead of monthiv is h n Ti fon I h 
Ca rtte alwa\s contains epli meridi s notiies of phenfnnnii 
Ac in addition to Inf n sling anounls of obsirv ition tli 
subscription is 3 francs per annum post fri 


^Liioinj nisi I ns 

T)RH 1 I ANT displa>s of lurora w n r porli d from m im 
diffirent parts of Siolluid on ih nights of jMar h 27 
28 and 29 and aurora w is il o ob(i\cd in In I m I out 
llu north rn portion of I nghind Al Aiwrdtfn aiin 1 i nn 
se# n edc.h night bflnetn 8 and > o cl ak J In II < stiiiiiisfi r 
(a ilte giv s an amtunt of a brilli nt di pi »\ n il 
1 dinhurgh e irl\ on lli m# rninf, of Mn h 28 t iting ih it 
two separate displiys w le sis'n b# fi ri 2 am intl th i# 
was a tiurd shorilv be f ire 2 pi 1111 <^ni of >li hr t 
indKations of the coming of this third di pin wa i It 
luminous shaft stretching iijiw irds and inursiung th 
tonstc llalion C issiopti i at a i>oint n ir lli fir 
5 C assiojjeiir lor sonu s<sonds it n in lined nirtinil ss 
md alont liki tht tail of a gn U tom t Iho th uddt n 

flashing forth of a m\riad qui\ ring shafi ind h a\( if 
hj,ht exqulsittlv and deli at 1\ lint d oiitliiu 1 » widi inn 
of striking be iut\ , . . , 

Mr Wilfred ( Parkinson writing from Iskdilinuir 
Obser\ator\ Scotlnnil *h following inter ting 

det Ills of the dispi ly oil Mu ill 28 — 

8 10 p m “ I uminoii kind lir t olistr\cd in N rising 
slowlv like 11 bank if likbt cloud 00 

8 14-8 38 — I r idiialK i sumiiq^ i lurv d form 10-12 
above horizon it middli point win h was rallur to the 
VV of N and about 8 m width iangih dlx>ui 140 
840— Band verv bright and w 11 d finid \eiw intense at 
top edge gradually thinning out tiwirds thi lower ixlg 

g c3 Th# lower edge of Ihi in im hand had formnl a 

distinct band by its# If running p irnll 1 to thi higher band 
but not so wide long or intense Higher b*ind of unijorrtt 
intensity throughout 

8 44 — Vertirnl stream r gradually forming and also 
smaller ones fluitualing m length and brlllianev 
8 46 \ ertii al strainer very intense especially where 

Ihe curved bands cro s it , , 

8 49 — T-ower horizonts! band kfadualJv disappearing 
Upper band growing faint and ill-ilefined A crtical 
streamers growing more numerous 
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(A most marked feature after 9h was the way In which 
the streamers formed In the noith and moved in a pro- 
cession towards tbb west } 

9 8 — Lower band entirely gone Upper band still visible 
but faint Numerous vertical streamers forming and Inter 
sorting the honsontal band 

9 16 — Horlsontal band had entirely disappeared 
Vertical streamers had increased In numbers and intensity 
Constant fluctuations ki brilliancy until 9 a8 when last 
streamer had disappeared 

Mr S L Elbome writing from Peterborough reports 
that on March a8, about 6pm he saw a magnificent 
-dl^ay of parhelia or mock suns, lasting about twenty 
minutes on each side of the sun and at equal distances 
from It In ^e same itraif^t line, and parallel with the 
horuon, appeared a brilliant spot displaying the colours of 
the spectrum in the centre of each, fllving the effect of 
three suns setting slmultaneouslv from each arose a 
luminous band thus making a splendid arch over the true 
sun 


IIIE PVBIIC HEALTH OF THE METRO 
POUS^ 

“This report abounds in information of great interest to 
all who have at heart the well being of the metropoilt 
The flrst part relates almost exclusively to \iial btatisrks 
the second to public health administration and the third 
part contains much instructive matter upon school hygiene 
The year 1908 was a very exreptional one for I^ndon 
so far as vital statistics are concerned, for the maniige- 
rate Wrth-rafte (»< a) and death-rate (13 8) were uie 

lowest ever recorded* The death-rate has shown a dechne 
for the past forty years, while io the case oi the birth-rate 
the fall year by year has been slight but uninterrupted 
for some thirty years What this drotine In the death-rate 
of a population of 4 795 757 P«»>ns implies is very forcibly 
oxprrssM in terms of *^Ufe capital * By this expression 
it implied the years of life saved to the community by 
a reduction In the death rate The number of lives saved 
at each age period (as calculated by comparing the number 
of deaths for the year in each age period with the mean 
death-rates for those age periods for ten years and crediting 
each life saved with the years representing the expecuMon 
of life at mat age) represented a saving of 26 205 lives and 
a gain to the community of 1060770 years of “life 
capital ' The highest corrected death-rates were furnished 
tw the Citv of Ixmdon Finsbury and Bermondsey and 
the lowest by Hampstead and Lewisham 
The infant mortality rate was lower in London fpr the 
last dfcennium than in all save one of the thirteen other 
large English tovms and London had a lower figure for 
1908 than any of those towns This fact as Sir Shirley 
Murphy the Medical Officer of Health states Is matter 
for congratulation though as he adds. It needs to be remem 
bered that the infant mortality rate Is liable to considerable 
fluctuation owing to climatic conditions and varying 
degtves of prevawnce of epidemic maladies There are 
notable differences li) the rates of infant mortality in 
districts well and badly circumstanced socially a fart which 
suffictentlr indicates the results which might be obtained ff 
the infants of the less favoured districts had extended to 
them the same care as that bestowed upon Infants of the 
better favoured districts Among metropolitan boroughs 
the loss of infant hfe has for several years been greatest 
In Shoreditch and Bermonda^ and least in Hampstead 
The infant mortality rate Is, of course, affected by the 
administrative efforts made to reduce It, but the rate Is 
so extremely sensitive to other Influeneet, whkh vorv from 
year to year thig the value of this srork cannot be Judged 
^y the mortality of the moment. Among systematic efforts 
now being made In the metropolis for the preservabea of 
Infant Ufe Sir Shirley Murphy commends the system of 
vlsihttion bv health visitors and he points out that the 
Notification of Births Act 1907 wtuch ts such a vahiable 
memure for enabling this work fo be undertaken most 

of thoPaWk H«hh 
tf>« Reooit or tbs Ml 
90B. (Ubdea P S, 

NO gllOf VOL 


Conodttai oT ibs Loodon CoQBty Onnefl, 
dkal OfftoSTof Hsskh of the Com f for 
lClii«aad&o&> Prices# M 


831 


1 Report 
ss W siwsa 
the YeeTi 


advantageonsly, had In 1^ been adopted in all but el|^ 
boroughs In some distnets aflidal workers were su»e- 
inentra by a staff of voluntary workers supplied fay local 
heattb societies 

During the year 1908 the lowest death-rate from the 
epidemic diseases was recorded No death octamred from 
small-pox and the deaths from measles, whooping-cough 
diphtheria entenc fever, dUirhcea, and ththisls were below 
the averages of the last ten years, but tnose from Influenxa 
and scarlet fever were above the averages 

The London vaccination returns give food for thought 
and apprehension As le^siation has made it more and 
more easy to obtain exem^on from vacc]natloa» the 
unvaccinated children would be expected to increase The 
latest returns recorded ore those for the year 1906, when 
the percentage of unvacclnatcd ^Idren was si s as against 
26*4 in 1896, 78 In 1886 and 6>5 in 1876 There can be 
Httle doubt that the percentage of exemptions for the past 
throe years will when these are avaflable, demonstrate 
a considerable increase A notable feature In the bihavlour 
of enteric fever In London in recent years has been the 
manifestation of localised prevalence occurring In poor 
populations and lasting often for a considerable number of 
weeks There were two such prevalences In 1908 one in 
Bethnal Green and the other In Shoreditch and Dr Hamer 
furnishes In an iqipendix, a full report on these two 
outbreaks 

Special reference is made to results obtained by Dr 
Sidney Davies from the voluntary noHflcatlon of xymotlc 
diarrhoea among infants in Woolwich m the months of 
July August and September Dr Davies is of opinion 
that the infection spreads from person to person and he 
thmks the distnbutmn of the cases is consistent with the 
hypothesis that the disease Is conveyed hy flies An 
examination of the statistics contained in his inquiry shows 
that while infants who are breast fed suffered much less 
than those artificially fed there is not much difference 
between the incidence of attack on children fed on cow s 
milk and those fed on condensed milk — except amo^ the 
children fed on cow s milk at the Infants Milk u^t 
who suffered much less than other infants artificially fed 

The phthisis death-rate for 1908 was the lowest ever 
record It amounted to 1 32 deaths to every tooo persons 
Kvuig during the year In dealing with phthisis the Medical 
Officer comments upon the work done In connection with 
the voluntary notification system in operation In twenty-one 
I<ondon boioughs In 1908 and he refifs to the Onter of 
the Local Government Board requiring notification of cases 
of phthisis In London which occur in Poor Law practice 
JL^ndon is however as the medical officer points out bnt 
very Imperfectly provided with the opportunities which are 
needed for utilising the knowledge thus gained Phthisis 
mortality occurs especially among the poor, and measures 
for its reduction must not onty include sanatoria and 
hospitals but also those which afford assistance not only 
to the sufferer but often to the families which are dependent 
upon him It is here that the extension of philanthropic 
effort is greatly needed 

For the purpose of enabling the Incidence of cancer on 
the several populations of the Loodon sanitair areas to 
be more preatety statecL factors have been calculated for 
correcting the deith^ates so far as possible for the differ 
enoea in the age and sex consdtution of the several popuia 
Hons compared When these allowances are made it is 
found that In the year 1908 St Pancrat f ^ \ 7 ) had the 
bif^est rate and that the losvest obtained In Fulham ( 0 ' 79 ) 

THre question of nuitance from flies in ronnecdon with 
depodtf of house refuse and stable manure has again l^aen 
dealt with on lines similar to those followed In 1907 and 
the observations form the subject of another appendix to 
the report In 1907 as In 1908 the Urge part played by 
coUectioni of horse manure In determining fly prevakrtM 
was abandantiv apparent and the need for regulating tm 
sanitary condition m stables was thus again etbphaswed. 

On July 1 1908, the admWitration of the General 

Powers Art 1907 part Iv , wds brought Into operation, 
and from that Hme until the end of the year too somptea 
of tidlk were taken principally fiwn chumt at the large 
railway statlone. Of dw s am^ In whM It wai lound 
pracHcabte to mnke u compfeto examination, i>-6 per cent 
wen found to be tuUrmflom The farsne supplying the 
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•omplet giving positive results were inspected by the 
council Hi vetei^ary inspector 4997 cows In all were 
examined^ and of these 147 were found to present tuber 
culous udders Provincial local authorities have shown 
willingness to cooperate with the council in preventing the 
sale of milk from cows which the council s vetennary 
Ifltpector has certlAed to be suffering from tubercular 
disease of the udder and in a few instances vetennary 
inspectors have been appointed by the bcal authontics 
to deal with this danger 

The report by Dr Kerr upon the medical work of the 
council os the education authority deals with a period 
for the twenty-one months ending December 31 1908 
Ihis period has been marked by great activity in all 
matters concerning school hygiene and the physical care of 
children There ore in the opinion of the medical officer 
further and wide-reaching changes in prospect Me 
states — Anv public provision foi proiLtimj^ and 

aiding growth and development of children during the 
years of school life — three to sixteen years of age — ^ould 
be entirely committed to the Fducation Authority This 
would allow such matUrs as feeding teaching cleansing 
medical treatment or social protection of school children 
when these duties become a public care to lx administered 
by the one authontv and by bringing all the various 

problems into a correct relation and Respective would also 
effect considernbte Anamial economy On the other hand 
transient conditions in which the child bears the same 

social relations as anv other individual as for instance 

when affected with typhoid or scarlet fever or when 

guilty of a crime would still come under the same pro 
Vision by the Sanitary Authority or Police respectively as 
present Fortunately this u the line tiken by all the 
recent legislation m matters concerning children 

The educational work of the county council which falls 
under the direction of 1 medical officer is very extensive 
embracing the examination of candidates for employment 
and scholarships medical inspirtion of school children 
including the Inspection and the hygienic condition of 
school premises &c a large amount of work to promoti 
cleanliness and to pre\'ent communicable disease and 
prescribing the special school work amongst the scholars 
in schools for the mental or physltally dcfi'ctive the blind 
or deaf Ac The medical staff at the end of numbered 
fifty two and it has been decided to increase the staff hv 
the addition of sixteen school doctors m the summer The 
school nursing staff consists of a superintendent two 
assistants and fifty-one school nurses these undpriskc the 
oversight of personal hvgiene m both elcmenlary and 
secondary schools Upon the subject of underfed school 
children the medical officer directs attention to the fact 
that there ii no certain triterion of this condition and it 
seems often quite impossible to distinguish l>etwecn bid 
feeding improper feeding and bad home conditions The 
treatment of those children in whom medical inspection 
discovers defects has received a great deal of consideration 
at the hand of the county council A solution has not 
vet been arrived at but it is certain that visual troubles 
discharging ears ringworm and conservative dentistry are 
matters on which m ither the private practitioner nor the 
hospitals can give sufficient or satisfactory relief and the 
establishment in Ixmdon of school clinics to deal with these 
conditions among t school children will probably be the 
eventual solution The work of the school nurses was 
almost entirely directed to effecting the cleansing of 
scholars heads bodies and clothing Nearly twenty 
thousand children are known to the nurses as uncleanly in 
these respects Tint surh conditions are tolentcd gives 
an idea of the conditions of the homes which are 
often so dirtv and dark ind ti anting m the means of 
cleansing that it would be an injustice to exclude such 
children and prosecute the parents It appears that the 
municipal cleansing stations provided for cleansing 
verminous persons are inadequate to deal with all these 
cases The Children s Act iqo8 gives power to the educa 
tkm authority to examine and cleanse these children in 
default of the parents and it looks if that authority will 
have to make some provision for dealing with these cases 
at least fn some parts of the metropolis 

The open-air schools provided by the council (four In 
numfwr) are doubtless doing a groat wrvice fffiyslcally and 
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education illy to children with aliments which unfit themi 
to take their phee in the school class-room with the 
ordinvy scholars Children with scrofulous and niber<- 
culous conditions anaemia adenoids and enlarged tonsilst 
huart disease and (crtam bone nervous and eye diseases 
profit considerably by a few months in these open-air 
schools 


PROBItMS OF IHF SOLI JI WESTERN 
HILIII ASDS ‘ 

'T'HE southern Mighlunds of Scotland ronsi*.t of a com 
“*• plex wries of ^,neisibts schists u'ybtalhne limestones 
and quartzites trending uro s SioUnnd approximately 
from south w^t to north east Thest mctainorphic rocks 
(ire bounded abruptly to tin south by 1h Highland 
boundary fault whith brmt^s them igainst tpp<r Paheo 
ZOIC rocks 1 heir northtm bovindnr\ is less n gul tr ind 
IS generally the junilion with the Moine gncis the rock 
which oiiupies 80 muih of the Northern and Central 
llighlands The Hihisls nnd the issociated rovks 1 h iwrcn 
the Moine gneiss nnd thi boundary fault ma\ Ix con 
venicntly grouped together under tin mme proposed h\ 
Sir Archibald (jciki is the Dilradnn fi\st in 

ihc most important iliffiLuh\ in th inti rpr tition of 
these rocks is the vinc(rtatni\ is to which i tht upp r 
md which the lower < nd of th* siur s ion \i cording to 
Nicol the southern mt nibers ire the vnungLst and there 
IS a descending serii» to the nortli This MfW is cotiin 
dieted by manv obvious f icts m tlif* field geohig\ ind 

the Mew IS therefort wid I\ held thit Nito! s ord r must 

be reversed tnd that the IhhIs of the soutlu rn margin ire 

the oldfst One serious difficulU m the second view is 
that tliL southern rocks ire imu h les alter* d than the 
northtrn and this theory therefore mvolvis some m^nsun 
of selective metamorphism Seviral ingenirus interpr^ti 
tions ha\e been adxanced to nvenom this difficulTv Phe 
author of the address how \er li Id tint both views is 
to the order of suciesmon ir roniTt in parts hor inn 
vemtnce of reference tfv I) ilridi in s\stim mi\ lie divid'd 
into five series which with their ret itions lo th other 
ore Cambrian rocks an shown in d sunding order is 

fallows — ' 


Alf nkUn 

1 1 orridon Sarnlsione 


M n BTti nee 
(5) SthwhaU on Q artrhe 
fBlal Aiholl 1 imcsi nea 
(4)! and RIaeV. Schist and in 
\ icrbedded Quart itci 

pRlrsdian 

(3) Hen lAwen tene« 


flioch Tay Lime lone and 
(a): aMoemt 1 fia n tde us 
\ mica chwts 
(0 I-och I-omond Gnmu 

Caledonian 

Moine Cneisa and a so tai«l 
sch il 

Lcwialan I 

1 

1 r ewi lan Cn 1 


1 — 


O Sonthsm Marsiii 

Aa Upper Ahrrf il Slate'- 
D 1 lian nr and 1 ril 
lat r 

B#'n 1 di 
S< h toNC 
( tl 



This rlassificition id ipt Ni ol s succ ssion in part is 
it accepts the Aberfiil ind lien I edi s nrs as youn^,tr than 
the loch Lomond t,nei af,Mn t which thc\ rest and it 
IS consistent with the Iifs all n d condition of the southern 
lotkii and the shady clmunution m the metamorphism 
of the rest of the rotks gouiK norihwird as for exiinpU 
from the Loch Lomond ( n iss lo the Loth Aw* Grits nnd 
from th girnetlferous nm 1 sdn t of the I och Tat seri s 
to the blick dusts and iinfoliiisl quirlzites near Bimr 

Atholl , 

The ©vldtnce in some points of this succession is still 
Incomplete ispcmllv a regirds some of the rocks within 
easy access of Clasgow The special points on which 


1 Ahmnict of the Preridentuil AclHivn Ar1iv«nd to the GIrvort 
OeoiRkkI Sotlcfty by Prof J W Ctsgoty F R h 
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further research would be most useful were therefore 
inctitioncd in the hope that the members of the Glasgow 
I f»ological Society would Investigate them 
The problem Is of Interest from its bearing upon the early 
geological history and geography of north western Furope 
Ihc structure of western rurope has been dominated 
b> the formation of three great mountain systems 
each due to pressure usually from the south and each 
liaving Its lounger rocks exposed mainly on the northern 
flanks of the cnam The youngest is the Alpine system 
foriyied mainly m Upper Camozolc times and including 
the r>renees Alps Carpathians &c A somewhat similar 
mountain sistem of whah fragments remain in southern 
Irtlind Devonshire, Brittany and Ctrmany had been 
formed in Upper Paleozoic times from its analogy with 
the Altai Mountains of Asia Suess has called its moun 
tains the Furopean Altaids Still earlier in later Archiean 
rmi s there was formed the first of these Euro]>ean moun 
lam systems of which fragments occur m northern 
Irelind the ( rainpinns and Scandinavia I here arc many 
Inti resting an'i logics between these old Grampians and the 
Inh r Altalds and Alps *1 he old mountain system to which 
the Grampians belonged probably extendi^! far westward 
into the North Atlanta and to its influence may be 
attributed the desert tlimste of Scotland during the 
d position of the Tnrridon Sandstone 


THF FTIOI OG V OF LEPROSY \ 

n*' HE eighteenth report of the Board of Health on 1 
^ leprosy in New South Wales contains the usual 
careful clinical records of the features of the disease In 
the patients admitted during the year as well as a record 
of all the cases occurring in the Commonwealth during 
if>o8 No rase of leprosy has ever been heard of in 
Insniania In the other States tho dlstase oicurs appor 
ently most frequently In Chinese and m nlioriglnals and 
is more frequent in northern than in southern territories 

An account is given of a systtmatit test of Prof 
Deycke s nastln treotment Nastin is a vnicine made 
from A leptothrlx found in some recint Lepromata and 
not from the baiillus lepr't It is pronounced valueless 
anv benefiiinl result being assigned to thi nnturni fiuctu*! 
turns m the progress of the disease out or more cases 
of spontaneous cure ate noted For the rest the report 
Is remarkable for the scepticism the author Dr J Ash 
burton Thompson expresses on the etiology of leprosy and 
on the value of isolation as a preventive of transference 
of the disease 

It will be remembered that the International Confp'ess 
at Bergen last year indorsed the view that th^ bacillus 
leprss of Hansen was the etiologkal agent Or Thoma- 
son s views are seemingly publish^ as a protest and hold 
Ing the views he doej* it is gratifying to Inarn that Dr 
Thompson recognises that ns tho presiding and executive 
member of the central health authority to which the 
I eprosy Act is entrusted he has a clearly defined duty to 
perform and that he performs it notwithstanding his 
thinking the mkre iiWe on which that law is based to be 
of doubtful utility and his statement * I can at nil 
events safelv assert that its validity has not been demon 
strated One would have thought that the sunexs which 
has attended the practice of isolation in Norway during 
the past forty yearn afforded sufficient evidence of its value 
even to tho most sceptical for Hansen s prophecy some 
forty years ago that in 1020 there would be no leprosy 
in Norway is in more than a fair way of being fulfilled 


HELIUM m AIR AND MINFRALS 

AN interesting paper on the occurrence of helium In 
the air of Naples and In minerals from Vesuvius is 
pubUsbed by Prof A Plutti In the Rendiconto of the 
Royal Society of Naples (third series vol xv p 903) 
It Is well known that in 18S1 Prof Palmien read a paper 
before the same academy In which he claimed to have 
recognised the rhantcterittk Hoe D, of helium in the 
flame spectrum obtained by heating In a Bunsen flame 
an amorphous buttery substance of a yellow colour 
which was found as a sublimate on the edge of a fumarole 


near the mouth of Vesuvius ' This is generally accepted 
as the first discovery of terrestrial helium although Ni^l 
and Anderknl m 1906 on examining tho flame spectrum 
of a large number of volcanic incrustations, failed to 
recognise the presence of helium in any of the sp^mens 
they examined under the conditions described by Palmieri 
Prof Plutti has now Investigated with espcaal core, and 
bjr an ingenious method the gas evolved on heating several 
Vesuvian minerals The gas was expelled by heating the 
mineral in a quartz tube connected through a three way 
cock with a Plilcker tube a Goede air pump and a glass 
bulb containing cherry-stone carbon which could be cooled 
to ^192^ C The latter served to absorb nitrogen and 
inert gases other than helium All air was first entirely 
removed from the apparatus by the Gaede pump special 
care being taken to ensure Its complite absence prior to 
heating the mineral and during the course df the expert 
ments When the carbon it cooled by liquid air and tho 
vacuum applied any nitrogen present is first absorbed by 
the carbon and the lines of argon and neon appear until 
the kathode space is formed At this point if even the 
smallest trace of helium Is present the Uno is seen 
distinctly by the side of the sodium lines Control experi 
ments shov^ that o 073 cubic mm could be detected in 
the apparatus employed Helium can also be detected la 
the same way in p ^ c c of ordinary air 
The examination of several radio-active forms of 
sxnidinlte from Vesuvius showed that the radlo-activltv 
was due to particles of zircon contained therein This 
zircon was found to evolve helium and other samples of 
zircon from different localities Italian and otherwise were 
also found to contain helium in varying proportions No 
relation could howevir be traced between the proportion 
of helium and the radlo-actwity or density of the samples 
The Vesuvian zircon had the highest radio-activity but 
the proportion of helium was relatively low 


THE SUCiR INDUSTRY IN HAWAin 

O AU \n and Us ossoaated Islands Maul Oahu Kauai 
* ^ and others form a volcanic group In the Pacific 20® 
north of the equator largely devoted to sugar production 
In ifk)5 the Sugar planters Association established an 
experiment station ut Honolulu and some five years later 
the Islands were annexed by the United States Ihe 
enormous importance of these two events is reflected in 
the statistics for sugar production — 
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The increase during the fourteen years has been from less 
than 150 000 tons to more than 520 000 tons and detailed 
statistics show that the produce per acre as well as the 
total acreage has inrreas^ 

Practically all phases of the sugar industrv are dealt 
with at the experiment station Varieties of canes are 
tested Seedlings are raised and examined and the effect 
of change of variety is investigated the object being always 
to obtain plants more prolific better adapted to the local 
surroundings and more resistant to the local diseases or 
insect pests than those at present grown Considerable 
attention is paid to Insect pests which naturally do an 
increasing amount of damage as cultivation becomes ihore 
and more intense Methods of working up the sugar are 
also studied the chemical and milling problems involved 
are gone into nothing within the power of the staff and 
likely to benefit the plan ten being omitted ^ 

In consequence there Is a constant tendency to economy 
in production thus in the early years fertilisers were often 
applied without any reference to the specific requirement! 
or the crop or the general deficiencies hi the. soil now 
howeveir these and also climatic considerations are taker 
Into account and the staff are able to give usefqt definite 
Information as to the mixture of fertilisers required 

1 I ifr No t voL W. 191^ Butktias of tb« Sugw-pteBUffS 

I Assoda^bnis Hawaii 
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Relatively large quantities of nitrogenous and of potassic 
manures are found necessary phosphates being less needed 
to meet this demand potash salts qnd nitrate of soda are 
now imported in quantity Ten years ago there was 
practically no importation of these manures 
A certain amount of the land has to be irrigated espect 
ally that occurring on the leeward side of the high land 
forming the interior of the Island On the windward side 
however the rainfall is higher and irrigation is not neces 
sary On the Island of Hawaii itself most of the planta 
tlons are ummgated but on the other Islands irrigation Is 
very general Here also useful help has been given by 
expert enginec s In ascertaining the cheapest effective wa3 
of obtaining the necessar> water 


liJiTlRAI SCJFNth IN BF\(M 

^HF anna'll report of the Asiatic Society of Beng il for 
the \tar 1009 has now been published We notice 
that the surietv celebroud Its ia5th anni\irsar> on 
January 15 lea's) The celebration took the form of an 
evening reitution HlM in the Indian Museum Man) 
scientific arcWological philological and histone il exhibits 
were shown illustrating the progress and activities of the 
socict\ I he couniit awarded the Barclay memorial medal 
for 1909 to Lnuf -( olonel David 1 ram b R S IMS 
(retired) in recognition of his biolo^K'il restarches 

I he total number of contributions to the hock ty under 
the heading mathematics iiid the natural st times was 
seventeen ( ommenting on those the report points out 
that Mr IIiHiper s paper on ! a marts k manna shows that 
the chief su}^ar in it is not ninnnite but a siccharose 
Habu Hidhu Rhusan Duttu in a contribution on th con 
stituents of the roots of Artwma conctnnum Schott and 
A J^eciostim Mart shows that these two famine fotsls 
< ontaiii much nutririu nt t hiefly st in h Mr B I 

Chaudhuri directed the attention of the society to tin 
mosquito larvae e'vting propensity of fish of tfii genus 
riaploihilu and askid for I'odpi ration in making further 
jbhervations ScMral spin s of this genus of smill fishes 
art voracious feeders on thi larvT 

Babu Mbaran Chandra Bhattneharjep directed attention 
to tlu wav in which Marstha qua Irifolia fruits only when 
the water in which it has been growing recedes from it and 
leaves it dry Mr H Martin Leake « paper on Indnn 
ottons is of importance H!s object is to brecKl earlv 
otton suitable for cultivation at Cawnpur with thi good 
lint of the slow maturing cottons he has olvserved the 
characters in bud development which lead to earlv or late 
maturity in onltr to recognise such as combim with th# 
desirable quantities in the lint Mr b P Subbing in 
a paper on the Loranthus parasite of the Moru and Ban 
oaks (Quercus dtlatata I mdl and mraiid 

Roxb ) shows how destructive the parisitc 0. to these 
oaks in the neighbourhood of Nairn Tal and in Kumaon 
Sir George Kings Materials for a blora of the MaHvan 
pQninsula has been continued Accounts of the orders 
Gesneraceflp by Mr H N Kidlev ind Verbtmce'c b\ 
Mr J Sykes f amble have been received Mr Rurkill 
has diagnosed two varieties of the lemon oil grnss Cywfto 
^ogon Afar fim Prof P Brilhl his contributed a papier 
on recent plant immigrants into Bengal 234 species are 
named by him their origin is discusspd and the muses 
of their introduction Ameru a Huppllod 54 7 per cent of 
these immigrants 


THE DF}F!OPMFN7 Qh FTECTRIC^L 
PO]^FR 47 miG^A FALLS' 


•yHE development of electrical power at Niagara Fails 
has long attracted widespread attention and intcrcit 
Since the first installation upon the American side des^p 
tlons and discussions of its works and methods Have been 
granted a conspicuous place in technical records and the 
scientific Press but the fact is apparently less known that 
there now exist at Niagara four more Installations each 
larger than the pioneer plant and one at least differing 
from it to a very marked degree m the method In which 


t Proin a papv aatltlad An Account nt ■ VMt to tho Pows* Plant of the 
Ontario Powar Co. at Niaaara Falli mid b«f*n tba Imtltuitoo of 
Msdumlcal Sagbesn on Jamiary 7 by Mr C W JonUh. 
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the turbini'n an rmplo)ed and uouplud to the electrical 
^ nt^ratora 

The author having paid a visit to Niagara in December 
11)07 when #\iruhun(l opporluniiitN were afforded him of 
inspecting th wnol# pi ml of th^ Ontario Power Compun> 
lakes the pn sciU opportunity of nM.ording the following 
notes which m iv siipplLimnt tli knowledge of the subject 
hitherto iiv ill ihli t |mh i illv so as aft* r the rompli Uon 
of these notes cjrr sttondciut took plan with the Ontario 
I ouir Compm) with the olijnt of # li< iting further in 
formation and photographs were ret ivliI illustrating the 
operations of the tomp'inv 

Schetme — Bn flv outlined this compinv d velopment 
comprises the tiklng of water from the I pinr Niagara 
River ahov# tht llorsfshcK fall lending it through pipes 
and penslotUs to turbims in a st'itiun Wlow ihi ball and 
there utilising its enugj for the generilion ff lectruitj 
which ts transmitted tv i sicond stition on th hill above 
ind thenev distribute#! Phi re is a fall in Iivil if SS ^ 
in the rapids above the Hor (shoe fall md to tik 
advunt'ige of this tht headg ites in pla# ikI just abovt th 
rapids I rum thi headgates three gnat st el and lomr t 
tunnels or comiuits laid below th surface of the \irifm 
Park will convey marly 13 (xxi lubu hit of w il( r ix r 
«(?cond to the top vf thi cliff above the pow(^ house ind 
just layond the ("ill Tlu nee it will pa throvigii iwtntv 
two steel penstocks in shifts and tuiuul down and out 
through the cliff to an equil number of horizontal shaft 
turbines in the power house bt low whit h is situate tm 
thi water edge inimedi itely U the foot of tht Horseshot 
ball From the generitors the il itrual r ibl s will piss 
through tunnels to th(' twenty two banks of switches 
transformers and instruments in the distribution station 
on the hili above and thence to the transmission lines 
beyond the whoU install it ion when complete being 

capible of an output of more thin 200 iioo horse*povv»r 

Ihe intake works for the entin 300000 burst power ire 
now finished One of the three mam conduits m completed 
and in use while the portals and heudvvorks for thi second 
and third tunnels are completed and a portion of th 
excavations niad( Six of the twenty two pi nstocks -in 
completed and with their turlnnr s t are at work and at 
till time of the authors visit the sivcnth was practicilly 
completed The distribution station building is complet# 
for the switchboard of thi entire twrntv two units for th( 
trinsformers of eight and the other apparatus of fourtn n 
units and is well ahead of the developments in the powi r 
house 

The most Importint engine# ring ftaiurcs win rein this 
iitest compinv differs from its pncint sors are the 
arrangement of intuki works the design of miin conduit 
and spillway the horizont'il shaft turbine units tht 
symmetry of arrangement of the whole the centrilisition 
of control and the proteeiive ii»o 1 ition of the vinous 
appiralus 

Paritculart of Niogara Fixer and ihc Falh —The total 
drop in the Niagara River in its coursi of thirty six miles 
between Take Erie and I ike Ontnrio Is ysfi fcit of 
which 216 fe*et is in the Pills and th rapids immediately 
above them 

The American ball is \Cy f'ct high and 1000 feet In 
width while the Horsesho# Pill is i^q fert high and 
2600 feet In width The grciUst depth of the nver 
Immediately below thi 1 ills is about IQ2 feet It is 
estimated that an iverage of 332 400 cubic fe t of watt r 
pass over five Falls each stnond This is 3^000000 tons 
per hour or about one cubic mik a wcik and represents 
a kinetic ent rgv of neirlv s ^rs ‘-power At the 

hcadworks of the Power Co the nver is 3400 feet wide 
and flowing at an avnrag vdocity of about 8 feet per 

Intake — ^These works have been placed and designed 
not onlv to take advantage of the additional height of the 
rapids as mentioned above but also with special reference 
to the Ice dimcultics which have been the limiting fa<*tor 
In the success of Niagara power Cake Ice In enormous 
□uantitios floats down for w e ks at a time from the C rent 
Lakes and mush ice is also formix! in the rapids orimanW 
bv the freezing of sprav and foam and secondarily by the 
disintem-ation of cake-ice The latter trouble is avoided 
since the Intake is in the smooth water just above the 
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raptds at a place where the current U very gwift To 
exclude the former trouble the following precautions have 
been taken — a long and tapering forebay protected at 
the entrance by the main int^e terminates at Its narrow 
down-stream end in a deep spiUway Upon the river side 
It Is enclosed by a submerged wall white the other side 
near the spillway is occupied b> the main screen ImlMlng 
leading to the inner bay and to the portals and headgates 
of the three conduits 

The intake which Is nearly 600 feet long stretches 
across the inlet at Dufferln Istand almost parallel with 
the cuirent in the river Xliroughout its whole length a 
concrete curtain wall extends down 9 feet into the water 
which IS 15 feet deep at this «tpot so that the gate openings 
beneath admit only deep water and this at right angles 
to the swift exterior surface flow which sweeping the lull 
length of the curtain wall, carries the floating ice past to 
the rapids beyond 

The intake is divided into twenty five bays, through 


to the ifuier bay and parallel with the direction of flow 
in the outer bay Here again a curtain wall formed by 
the front wall of the superstructure admits only deep 
water to the screens at rl^t angles to the main current 
while it also excludes ice with the surface currents main- 
tained through the forebay by a huge apiU of surplus 
water At the gate structure where the water is 30 feet 
deep the tapering portals leaduig to the electrically operated 
Stoney headgates are protected with wlde-mrslud screens 
which ore also enclosed and safeguarded by a curtain 
carried by the front wall of the gate-house There is an 
ample ice-run from the bay in front of the curtain to th** 
river and both at the headgates and screens an open cannt 
Hpills into a gravity Ice-run emptying into the river/ Both 
buildings are supplied with steam for heating aad thaw- 
ing from an un^ground boiler plant and the author can 
testify to the entire success of the heating It was a bitterly 
cold day snowing and freexing hard wth a nasty wind 
but inside these houses it was almost unpleasantly hot In 
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which the water is admitted at a velocit> of 5 feet per 
second Provision Is made for inserting stop-logs into 
each of the twenty hve openings in order to regulate the 
flow of water 

The outer forebay has an area of 8 acres, and a 
depth ranging from 15 to ao feet and is bounds on iu 
down-stream side by a submerged wall or dam 725 feet 
long terminating at the down-stream end of the screen 
house which is 330 feet long built of reinforced concrete 
faced with Roman stone. 

The inner forebay W 2 acres in area with a depth of 
ao to 30 feet whilst the gate- bouse similar in construc- 
tion to the screen-house is lao feet long and divided into 
six bays two for each of the mam conduits The 18-foot 
• Stoney * gates which guard the entrances to the conduits 
weigh 18 tons each or 36 tons including the counter 
balance They were built by Ransomes and Rapier and 
are operated by electric motors of $ horse-power capacity 

At the main screen the same precautions for the ex 
rlusion of Ice are repented This structure which U 320 feet 
in length In ao feet depth of w*ter Ues across the entrance 
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spite of the large masses of toe-cold water commg la con 
tfnuously from the river The aater before entering the 
conduits must pass throu^ three automatically selective 
steps each excluding Ice and, m oddltion through two 
screens, each behind ice-runs in heated buildings contain 
mg live steam for emergencies and the experience 0/ three 
wlnti^s has proved the above plan of excluding and pre- 
venting the formation of Ice to be an entire success — a 
record which is unprecedented for power plants in a 
climate like that of Niagara 

An electric overitead traveUii^E-crane runs along the 
wreen-house for removing the scroen-frames for clemng 
and changing when nocessary and as this buiMlng is 
situate in the park the roof Is flat and finished off at a 
promenade access bong obtained from the outside 1^ 
broad steps at either ona pf lha building and from tms 
point a magnificent view of the upper rapids is obtained 

Moin CoHduiti --These are or 0 s-^nck riyetted and re- 
inforced steel embedded in concrete 18 feet dnd ao feet in 
diameter and 4S500 feet kmg sunk beneath the surface of 
the park. The water flows through them at an approxW 
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mate velocity of t$ feet per lecond The only conduit 
at prevent in service hae a sectional area of 2^ square 
feet and is capable of supplying sufficient water for the 
operatkm of six generators at full load The second and 
third cpnduiU have not as yet been instalied Just 
beneath the top of the cUff behind the power-house is a 
long underground chamber 374 feet longt 10 feet high and 
16 iMt wide, with on arched concrete roof to support the 
conduit above Rivetted to the bottom of the mam con 
dult are seven large tapered steel castings leading to the 
9-foot valves and penstocks below each supplying water 
at 10 feet per second to a single horizontal shaft turbine 
in the power house below 

Sfalfway and Wsir — The spillway at the end of the 
conduit which Is Intended to prevent water-hammer in 
the case of sudden loss of load Is little more than the 
enlarged end of the main conduit raised and fitted with an 
enctoM weir and underground discharge The warn is 
adjustable as to height and the discharge tunnel after 
a steep Initial pitch in the taper from the weir follows a 
uniform grade and svmmetrical curve while circling about 
to reach the river In a helix thus preserving a water 
column which Is smooth and unbroken of highest velocity 
and least expenditure of energy This has the effect of 
preventing erosion restricted flow and excessive air 
suction tne latter on account of the danger of tee forming 
from the sprav under forced circulation of air 

Location of Power houre — ^The power house is situated 
on the river banlc nearly at water level and close under the 
Horseshoe Fall and it is an interesting and Important 
point that the full head of water between the upper and 
lower rivers has been acquired so far as was possible from 
an economic standpoint while the huge and costly excava 
tions rendered ner.essary in the previous schemes nave also 
been dispensed with resulting In a greatly reduced capital 
expenditure 

Owing to limited space the generating station is only 
76 feet wide but when completed it will be nearly loqo 
feet long the generating units stand side by side in a 
single row right down the centre of the building the tur 
bines being on the land side and nearest their source of 
supply The space between them and the rear wall is 
occupied by a gallery upon which are mounted the oil 
pressure governors each almost over the end beanng of 
the turbine it controls 

The mean water level at the generating station is 
3^43 feet above tide though It varies from 338 to 365 feet 
Tne walls of the generating station are of concrete th* 
rear wall being is feet thick at the bottom and the nver 
wall 9 feet 

GeneraUng VrUts — Fach generating unit consists of a 
horizontal double turbine direct coupled to a generator 
The completion of the station and its equipment will be 
but an extension off the present form until according to 
present plans there will be an installation under the one 
roof capable of continuously delivering 300 000 horse 
power of electrical energy Three of the generators which 
are all of the conventional horizontal shaft pattern and 
exactly alike In appearance have a capacity of 10000 
horse-power each while the others have each a capacity 
of 13 000 horse-power These machines are wound for 
three-phase current at is 000 volts and 35 cycles and have 
revolving fields the revolutiofis being 1875 per minute 
The total weight of each generator is 331 toon and each 
was entirelv assembled on the spot fncKidhig the building 
up of the laminated iron rotor and the winding and In 
tuUdng of the armature 

TurMnes— The turbine* were made by } M Voith 
Heidenhelm a d Rrenr Gerinaa> and ore of the 
FraneU or inward flow type double central discharge or 
balanced twin turbines and are designed to deHver ra 000 
fiorse-power at 175 feet head Their shafts are 34 inches 
maaiqMun diameter and each caniei two 78-inch cast 
steel runners of ' normal ** reaction The houslngB are 
of relnloroed steel plates 16 fit^t In dimnaeter spiral in 
elevadon, and rectangular in plan Gatos are of the wicket 
or paddle type end the rotating ghides forming them are 
carried by shafts which project through stuffing-boxes to 
art external controlling mechanism worked by the 
govemori thus freeing the casings from thn objectionable 
Internal-gate rigging and leaving the approaches to the 
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guidia uniform and open Whilst the velocities In 
housings and draft tubes are high corresponding losses are 
avoided by easy changes of velocity and direction and 
large curves free from acute angles or obstructing projec 
tions 

Leads — ^Thc leads from the generators are single con 
due tors insulated with treated cambric These leads each 
in a separate compartment are mounted on porcelain 
insulators ample clearance to earth being albw^ every 
where the compartments are built up of thin shelves of 
reinforced concrete fastened to the concrete sulwtructure 
of the power-house and are closed by asbestos doors readily 
removable for inspection At no place are the leads of 
more than three generators brought near one another and 
the leads of each set of three generators where they 
approach their respective oil-switches on the gallery are 
so protected and isolated from each other that earths or 
short circuits are impossibk Field circuits exciter leads 
and control wires arc carried in iron conduits and are 
either In separate passages or at a proper distance from 
the main wires 

Diztnburffig Stehonz— The generating and distributing 
stations are parallel and nearly 600 feet apart with a 
difference of 360 feet in elevation The distributing station 
is wider and shorter than the power station and Is divided 
into three longitudinal bays or five main sections The 
narrow front bay contains the switches bus bars &c at 
generator pressure the wider rear bay contains those at 
transmission ^ssure Between these bays is the main 
middio bay divided transversely by a three-floor switch 
board section into two long transformer rooms The pnv 
jectlng central bay is utilised as offices Ihe transformers 
stand along the centre of the two rooms m groups of 
three corresponding in position and capacity to their n 
spective generators Similar apparatus is arranged in town 
parallel with each other and with the generating units 
Unit values corresponding to the generators m capacity and 
position are maintained throughout Thus each generating 
unit has its individual tables switches ind switchboard 
section of bus-bars trnnsfomiurs interrupters and high 
pressure switches complete to the transmission lines 
enabhng Independent opirition is an independent power 
plant or through the selector switches and du^lcato 
sectional bus-bars the operation of all units in any com 
blnation of groups as readi1> and perfectly as their opera 
tlon in parallel 

Transformers —The low-pressure bav contains on the 
mam floor the 13 ooo-volt automatii oil circuit breakers 
m double column and in the chamber beneath onl> the 
sectional duplicate bus-bars and their immediate connec 
tions In the transformer-rooms the transformers stand m 
pits 6 feet below floor level and paralleJ with them 
adjacent to the high pressure bav are corrf'sponding pits 
for choke^ils or other protective apparatus Benej h 
and between the foundations on laid the various svstems 
of piping for water oil and drainage and the main cable 
ways to the transform!^ aliove Each transformer is fitted 
with a recording thti-momehr and is of the oil insulated 
water-cooled type three to a unit connocted in delta on 
the low voltage and 111 stir uith centre grounded on the 
high voltage side 1 he secondirv potential of each trans 
former is 316 000 volte and as connected the resultant line 
voltage is approximately hi 000 \olts Each transformer 
hu a normal capacity of 3000 k v a and weighs com 
plete with oil ana case approximately 50 tons They are 
cylindrical in form and the three constituting a unit are 
arranged tn a triangular group in ihr pit 

Rtcofdtng /njtettfttCHf* — The graphic recording instru 
ments are of a n^'w type and comprise voltmeters 
ammeters wattmeters and frequency and power factor 
indicators Thev ^rt so connected in the low voltage 
circuits that there is i continuous record of each generator 
an wen as of the dr nands of any set of feeders In the 
control-room the chu f operntor s position is in the centre 
where at his desk he may observe by means of hrs instru 
ments every electrical occurrence and direct his assistants 
as required He has his own private telephone svstem 
running to all the rooms in the building and also has 
direct connection with telephones along the transmission 
wires The telautograph is invariably used for communi 
eating with the generating station because of Its un 
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Tiistakabte rrcorda The chief operator Is thus able j 
ivUhout moving from his choir to control every electrical ' 
ircult and situation of the system and to stop start 
*egulatef or synchronise each unit He can throw the out 
3Ut of each unit through Us transformer to the tran« 
mission as if from a single isolated plant or he ran throw 
rhe current upon either busbar whiit supplying Us irans 
formers from the same or another bus bar The experi 
nec obtained up to the present in the practical working 
the plant has been so successful that it is to be antiri 
pated that other large plants in the future will adopt the 
pame system 

Dtslnbuiion of Power by the Ontario Powet Co 

Two 60 ooD-voIt lines run from the distributing station 
for SIX miles to a point on the Niagara Kiver mar the 
town of Queenstown where lhe> cross the gorge and 
ronnect with the lints of the Niagara I^Uport and 
Ontario Pn^er Company delivering power for use in the 
United States These lines tomdst of aluminium con 
ductors i) inches In diameter tamed on steel towers 55 
feet high to tht top wire with nn a\eragc span of qoo fe* t 
the insulators for this line arc of ]>or(.tliin and weigh 
35 lb each 

the first of the transmission lines was put Into opera 
tion on July 7 iqo 6 and the plans realise d at present and 
contf mplat^ for the immcdute future in the plant of the 
Niagara 1 orkport and Ontario I oi^er Co involve a 
muximuin transmission distancf of lOo miles J his 
distance puts the plant amongst the longest transmissions 
of the world 

Siar of rabifjf — ITiere are onlv three sizes of cables 
us Hi on tho main transmission lines designated b) the 
company as 3/3 a/3 and 1/3 respectively The 3/3 table 
IS aluminium cable consisting of nineteen strands and 
having a total area of 642 800 nr mils being equivalent to 
400 000 cir mils copper T lu ireas of cross section of the 
other cables arc respectively two thirds and one third Ihit 
of the largi one 

It IS impossible to enumerate the manifold purposes 
for which the powtr is used but some of the more 
important are the following - 
f tghi — riio power generated at this sliiion and sent 
nut over the above-described Iransmission lines furnishes 
part or all of the public and private lighting in Ningsri 
lalls Welland Stimford and St rntherines Ontino 
and I^kport Depew West Senein Hamburg B itnvin 
Rochester Cananduigun Auburn Buldwinsvilk Plicenix 
buUon and Syrmuse New York 

Heat — The same power operates electric furnairs f »r 
the reduction of iron copper and other orfs and the 
manufacture of rtment lalciunt carbide md Iimt nitrates 
in I ort ( olborne Wtlland Niagirn Fills and Tho old 
Onf rio and la^wistun I^kport and Caledonia New 
\ork 

Poiaer — ^The same power operates wholly or in part 
the trollev s> stems m Syracuse Roihcster Canandaif^^ua 
Creneva Uest Seneca and Hamburg and the interurbiti 
!inc« Syracuse I ake Shore and Northern Syracuse and 
South Rochester and Geneva RocJieHter and Mount 
Morris (Krie Railroad) Buffalo I^kjKirt and Rochester 
Buffalo and Hamburg and Buffalo and Dunkirk (portly 
constructed) It operates the steel works of the Ontario 
Iron and Steel Company at W'elinnd Lackawanna Steel 
( ompanv (7000 employeefi) Shenandoah Steel Wire C om 
pany plate rolling mill* of Seneca Iron and Steel Company 
and pumping works of Depew and I ake Erie Water Com 
pany at West Seneca repair shops of the New York 
Central and Hudson River RallwAv ( omoanv and Dela 
ware T acka wanna and Western Railroad Company and 
the works of the Cold Coupler Company at Depew stone 
crushing establishment of the Keltey Island Lime and 
Transport OMpany at Akron works of the United States 
Gvpsum Cbmpany at Oakflcld and various smaller Indus- 
tries located on main transmission lines 
The utilisation of a portion of the vast energy of 
Niagara without In any way detracting from the splendour 
or beauty of the Falls Is destined to create in the Ontano 
peninsula and in western New York a vast manufacturing 
district 
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SCI F NT if It WORK OF THF SMITHSONIAN 
INSTITUTION 

'T*HL report of Dr Churtes D Walcott secretary of the 
^ Smithsonian Institution for the year erfdlng June 
30 1909 has just been issued Ml the numerous depart 
ments of the institution s activity receive attention but it 
is possible here to deal only with the more direct scientific 
work accumplUhed during the year under review Sub 
joined IS a summary of the parts of th report dealing with 
matters of scientihc interest 


Smithsonian African Expedition 
Through th generosit> of friends of the institution there 
was provided during thi >(ar a special fund to pay for the 
outfitting ind to meet the expenses of the naturalists on 
a hunting and eolith tmg expedition to Africa under the 
direction of Colonel Jheodon Roosevelt No part of the 
fund was derived from un> Government appropriation or 
from the income of Ihn institution The special interest 
of the institution m the < xpedltion Is the collection of 
biological matcrnl for the Lnited States National Museum 
The part> sailed on Manh 23 iqoo from New \ork 
whertii. steamer was taken t«> Mombas'v British Fast 
Africa Ihc fxjHdilion arrived In Afrua on April 21 
A lettir difed at \ iirobi May 31 announced the ship 
mi lit of twenty barn Is of I irge ninminal skins in brine 
ctimprising C olonel Roosevelt s first month s collection 
While no new spot les so far us is known is included in 
this hrsr shipment the collection will supplement matinallv 
the pel imens already in tlir N itional Museum 1 ogether 
With this shipment arc txptcted a largt nunibtr of speci 
mens of small mammals and also of birds through the 
Smithsonian African expt'diUon the National /ooloj^ual 
Park Jus been presented with an exceptional (olleition of 
live Afrnan animals 

Cambrian Crology and PalaeontoJogy 
Dr Waliotts studies of the older xcdlinentarv rocks of 
thf North American continent whnh he has been carrv 
mg on tt* opportunity nffertd for more than twentj >eans 
were continued in Xlontanu and the Canadian Rockies 
during the field seawin of iqo8 The scientific results of 
the 9So-mile trip through the forests and on mountain 
trails will aid maternlh in the solution of several probbms 
connected with th( stn ti^raphv and structure, of ihe main 
ranges of the eastern Rocky Mountains and of the geo 
logical position and age of mnn> thou ands of fret of the 
sandstones shall >! and limestones forming the mountains 
in northiTii Montana British Columbia and Alberta On 
thi return m examination wt* made of tho geological 
formations in the vicinity of Helena Mont and of the 
Wasatch Range south-rast of Salt Lake City I tah 
ihree additional papers giving a summary of the results 
of these studies in Cambrian geology and palaeontology 
were published during the year 

Researches on itmosphertc 4>r 
A Hodgkins grant was approved in October 190S for 
the erection of a small stone shelter on the summit of 
Mount Whitney California for the use of investigators 
during the prosecution of researches on atmospheric aiiX or 
on subjects clowly related thereto The pioneer trip to 
tho summit of Mount Whitney In the sumhter of 188 1 bv 
the late secretary Dr Langley at that time director of 
the Allegheny Observatory will bo recalled In this con 
neclion as well as his conviction that In no country is 
there a ^ner site for meteorological and atmospheric 
observations than Mount WTiltney and Us neighbouring 
peaks 

Mr C C Abbot who fueceeded Secretary tAngley w 
director of tho astrophyslcal observatory of the Smithsonfan 
Institution and to wh^ Immediate auggesfion and eatmest 
personal efforts the preparation for and the cvtabKshment 
of this imporUnt post on Mount WTiltney are loi'gely due 
began his observations there In the summer of 1909 and 
obtained Imnortant data in the determination of the w>biB 
constant The cooperation of Ptof W W Campbell 
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director of Uck Observator7 Unirenity of California at 
Mount HamUtOfl hai been most helpful during the erection 
of th« ihalter The clast of researches to be prosecuted 
at this ezcmtionally favourable station are not only of 
great scientlttc interest, but are expected alto to prove of 
value In determining questions having a direct practical 
influence on the preservation and progress of human life 
on our globe 

InietnaHonal Standard PythtUcmeUrs 

A limited grant from the Hodgkins fund was approved 
In February 1909 for the construction of several silver 
disc pyrheUometers These instruments are to be placed 
in charge of scientific Investigators in widely separated 
localities for the purpose of establishing an International 
scale for the comparison of observatloDS on solar radiation 
The vaiTing results published by observers have made the 
need of mternatlonal cooperation In this connection 
apparent and the matter has received considerable atten 
tiofi at conferences of thw Solar Union These simple and 
comparatively inexpensive instruments are to be constructed 
aft^ a design by Mr Abbot Similar pyrheUometers have 
been employed In the researches of the Astrophysical 
Observatory for several years and have proved entirely 
satisfactory 

Langley Medal and Memorial Tablet 

As a tribute to the memory of die late secretary Dr 
S P Langley and his contributions to tho science of 
alirodromlcs, the regents of the institution adimted the 
following resolution on December 15 1908 — lliat the 
board of regents of the Smithsonian Institution establish 
n medal to be known as the Langley medal to be awarded 
for specially meritorious investigations in connection with 
tho science of a^rodromlcs and its application to aviation 
Following the establishment of this medal a comimttce 
of award composed of gentlemen of recognised attainments 
in the science of atfftx&omics was appointed The com 
mlttee recommended that the first meaal be bestowed on 
Messrs Wilbur and Orville Wright and the menial was 
awarded on February 10, 1009 Designs for the Langley 
memorial tablet are now being prepared by a well known 
architect of Washington 

National Museum 

More than sco,ooo specimens were added to the museum 
collections during the year about soo 000 of them per 
taming to biology and the remainder to geology and 
anthropology One of the most Important addidons to the 
division of ethnology was a contribution from Dr W L 
Abbott consisting of about 500 objects from south western 
Borneo To the technological collections were added 
more than aoo objects transferred from the United States 
Patent Office The department of biology received a note 
worthy ijift of about laoo European mammals and sixty 
one reptiles from Mr Oldfield Ihomas of the British 
Museum and Mr Gerrlt S Miller of the National 
Museum This has so greatly Increased the importance of 
the National Museum collection of the mammals of Europe 
that it now ranks as one of the largest and most valuable 
in the world Mention must also be made of a contnbution 
of about a thousand mammals and birds of Borneo 
received from Dr W L. Abbott* 

In connection with the work of excavation and repair 
of the Casa Grande ruins in Arixona, under the direction 
of Smithsonian Institution there were collected and 
placed in the National Museum about 650 stone axes and 
hammers rubbing and grinding stones earthenware bowls 
and vases pieces of basketry and textile fabrics shell 
ornaments and wooden implements From similar excava 
tions in the Mesa Verde National Park Colorado there 
were received about 500 objects of like character The 
d^rtment of geology receive a targe aeries of Cambrian 
fostlU from the Rocky Mounfalns collected during Dr 
Walcott's field studies in that Yegion Thera were also 
added to the collections many objects pertaining to 
mlneraloi^ and pakeobotany Elghty-two r^lar seta of 
gaoloidw mecimens to the number of 7739 were dls 
tribuM Ansng die year for educational purposes, besides 
1300 SfritthneAs of geology marina invertebrates and fishes 
arran^ in special sets 
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Two field parties in which the institution and museum 
are greatly interested left America during the year for 
important collecting regions from both of which valuable 
results may be expected fhe first will explore Java 
and some of the adjacent islands the second ex 
p^ition It that under the direction of Colonel Theodore 
Roosevelt into British East Africa and more inland 
districts 

Bureau of Amenean Ethnology 

Ihe bureau has collected data relating to sixty families 
or linguistic stocks and upward of 300 tribes It does not 
expect to study all the tribes in detail but rather to 
investigate a sufficient number as types which may stand 
for all It has seemed wise at this stage of the researches 
to prepare a summary of our knowledge of the tribes and 
this has taken the form of a * Handb^k of the Inmans * 
of which one large volume is published and the second 
nearly through the press 

The people of the United States have two great obllgt 
tions which the bureau is trying to fulfil -^i) that of 
acquiring a thorough knowledge of the Indian tribes In 
the interests of humanity (s) that of preserving to the 
world an adequate record of the American race which is so 
rapidly disappearing 

Recently much interest has been manifested in the 
antiquities of the country more especially in the great 
pueblo rums and cUfl dwellings of the and region and 
the fifty -ninth Congress enacted a law for the preservation 
of these antiquities A first step m making this law 
eflective Is their exploration A second is the excavation 
and repair of the more important rums to ensiir* their 
preservation and to make them available to the public 
and for study Dr J Walter Fewkes of the bureau has 
ron tinned the work of excavation and repair of the ancient 
rums in the Mesa Verde National Park During the year 
the repair of Spruce Tree House was completed and at 
the end of June excellent progress had been made in un 
covering and repairing the crumbling walls of Cliff Palace 
the greatest of the ancient rums of its kind in the United 
States 

There is need also for rthnologiral work in the Hawaiian 
Islands and Samoi for the following reisons It is re 
garded as most Important that the Government should have 
definite and detailed information regarding the native in 
habitants of these islands which are under its control and 
for whose welfare it is responsible It is not less a duty 
* of the nation to preserve some record of this pomlnr race 
for the purposes of history and science as neglect will 
become a source of deep regret An experienced ethno- 
I legist should make investigations regarding the history 
' social institutions religion and general culture of the 
I people and a physual anthropologist should studv their 
phvsicnl and mental chnncteristirs 

Vafionaf /oologtcal Pari 

The National Zoological Park during the lear added 
S76 new animals to its collections which offsets a loss of 
^63 by exchange death and return of animnls and brings 
the number of individuals on hand June 30, 1909 up to 
1416 The entire support of the park was dcriycd from 
an appropriation of 19 cool for general purposes including 
tho purchase transportation care nnd malntcmnco of 
animals the care and improvement of grounds file 
structlon and repair of nil buildings enclosures roads 
walks and bridges Of this amount the increased price 
of necessary provisions and labour brought the cort of 
maintenance alone to about 17 ooof It was therefore 
possible to do little toviard permanent construction or 
improvement 

Astrophysical Observatory 

Tho work of the Astrophysical Observatory during the 
year consisted — <i) Of boloinetnc observations carried on 
at Washington on the brightness of different parts of the 
gun's image also some experimental work on the trans 
paroncy of the air for long wave rays, auch as the earth 
radiates A computation of the results of these exp^i 
ments Is now far enough advanced to show their satis- 
factory quality Precise knowledge of the selective abeorp- 
tion of our atmosphere for earth rays is still tacking and 
contradictory views are still being expressed about this 
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important nibject . Imoe St is hoped that these ensri 
ments wlU be useM In the study of the dependence or the 
earth's temperature on radiation 
(s) Spectrobolometric measursments of the solar constant 
of radiation have been continued at the Mount Wilson 
Obeenratory !n California* As in former years, evidences 
of a fluctuation of solar radiation were fouM In the results 
of the measurements thus far Obtained. A new and 
improved standard pyrhellometer was found to be more 
sansfactory than the one used in 1906, and tfreat confidence 
is felt In the results obtained with it Efforts have also 
been nude to carry the bolometric measurements much 
farther In the ultra<^ol6t through the use of a large quarts 
prism, a large ultra-violet glass prism, and two magnallum 
mirrors 


VmVERSlTY AND EDVCKTlOlfKh 
imELUGEmE 

Caubudob — The special board for blolo^ and geology 
has appointed Mr Leonard Doncaster of King’s College 
to be superintendent of the Museum of Zoolo^, and Uie 
Vice-Cbanoellor hu approved of the appointment 

Glasoow ^Principal Sir Donald MacAlister K C B 
has been appointed to represent the Senatus of the Uni 
varsity at nie centenary festival of the University of 
Berlin In October nest. 

A scheme for the formation of a clinical branch of the 
medical school of the University to be situate at the Royal 
Infirmary, was approved by a Parliamentary Commission 
after a two days^ hearing, on April i The proviaional 
orders for the purpose contemplate the estabOMment of 
four profesamla] chairs at this Infirmary in addition to 
those held at the Western Infirmary namely, those of 
medicine surgery obstetrics, and pathology llie neces- 
sary funds amounting to about aoool a year, are provided 
for from existing endowments and by grants from St. 
Muni's College, the Mulrhead trustees and other 
benefactors All the instruction thus provided vrfll be open 
to women students of the UniverslQr as well as to men 

Trs late Colonel G E Church who died on January 4 
bequeathed loool to the Royal Geographical Sode^ 
towards a fund for the enlargement of its premises or 
towards a new building for its use He left to Harvard 
University his collection relating to North and South 
America, consisting of books of travels, voyages, explora 
dons, boundary line questions geography ethnology and 
hlstoi7, at well as all writings by Latin and American 
authors, to be known ss the ' George Earl Church CoUec 
tlon " Should the authorities of the University not accept 
this fdft within four months of his death then the colkc 
Jon is to be offered to the Brown University Rhode 
Island, or die Stanford University, in California 

In Class Iv (Education Science and Art) of the Civil 
Sendee Estimates for the year ending March 31, 19x1 
the estimate amounts to 18,6514832, a net Increase of 
^,7182 on the amount voted In 1909 The estimate for 
the Board of Education shows a net increase of 4x7 663I., 
of whidi j34Si775f* arises under the subhead of grants In 
respect of |wbfle elementary schools Ac A sum of 
soo,ooo2 is again provided tor special tfants to certain 
necessitous local education authorities The estimate for 
scientific Invsstigation, Ac Includes a grant of 7500!. In 
aid of the expenses of the afironautical section of the 
National Physical Laboratorv and a grant of sooool in 
aid of the expenses of the British Antarctic Expedition of 
19x0. 

Thx foflowing courses of free advanced lectures have 
hfen arranged bf the University of London —a course of 
five lectures m ** Fertilisation and Related Phenomena," 
to be given ft Prof J B Fahoer, F R S at the Royal 
College of Sdence on Wednesdays at 5 p m , beginning 
oh April ty, a course of five lectures on "The Anatomy 
of Plants In Relation to External Ccmdltions " to ^ giton 
ft Mr L A Boodle at University College on May afi, 
May 30, June s, June 6 and June 9 at 5 p m A course 
of Ihrai lectures on "The Gieolo^ and (Jeoaraphy of 
Chamwood Forest " will be given by Prof V/W Watts, 
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F R S , at tixe Imperial Collett of Sdence and Technology, 
00 Mondays at 5 p.m , bednalfm on April 9$ The lacturaa 
an addreosed to advanced students of the Unlversi^ and 
to others interested in the subjects Admission is frsa, 
without ticket 

Tbx dlfllculty of reaching the cultivator of the sdl for 
ax^ educational purpose Ixm not as yet been ov e rcome In 
any oountiy, and certainly not here. Some interest, diero- 
fdn, attaches to a sdieme that has been at work In the 
West Indies for about elghtaan monthsi and has proved 
so effectiva that it is to be adopted pennanently Counea 
for home reading are drawn up, divided Into three parts, 
at the end of era of which are held examinations known 
respectively as the prelimlmry, the intermediate, gnd the 
flniu. The prellmlnaxT axamliwtion re^rea a raeral all- 
round education, and Is dispensed with in the case of 
students who possess certain qualifying certificates. The 
intermediate examination requires ludi knowledge of the 
general principles of agriculture, and of planting work In 
particular as might be expected from an Intell^Eent over 
seer of a few years' experience vriille the final examlna 
tion reaches ths standard necessary for a man capable of 
managing an estate. A leaflet Is Issued by the West 
Indian ^^cuitural Department containing a syllabus of 
the subjects necessary for eadi part with hinJISi aa to what 
books should be read In addition the Agnmltutdl News 
the fortnightly paper issued by the Department, devotes 
nearly a page In eadi Issue to iiotes bearing on the current 
work of the estate thus giving the necessary practical 
illustrations of the raeral prindples set out In the text 
books A few questions are also set which students are 
advised to attempt The Department however, does not 
set up to act as a corresponoence college and correct the 
answers to the questions It Is left to the student to 
find someone who will discuss his work with him and help 
him over those hard places where a man reading on his 
own account without any assistance, Inevitanly gets 
stranded sooner or later At first the officers of the Depart 
ment gave a good deal of help by organising students’ 
meetings where difficulties could m discussed, voluntary 
workers also came forward The examlnationt are con 
ducted by the staff of the Department acting In oonjune- 
tlon with some of the planters The intermediate and the 
final ore essentially technical In their nature the candidate 
is expected to be a better nun at field or plantation work 
as a result of his reading and he must demonstrata his 
superiority to the satisfaction of the planters on Sht 
examining board In this way the Interest and mnpathy 
both of masters and of men can be enlisted, and fmtn are 
brought to realise that the certificates awarded indicate 
Increased efficiency on the part of tiie holder Interest In 
the scheme Is said to be spreading among the cultivators 
while the organisers have found certain modifications that 
will still further Increase Its utility It will be carefully 
watched by those In this country who are engaged In 
elementary agricultural education 

Thb National Union of Teachers held Its conference this 
year at Plymouth during Easter week. Naturally, most of 
their discussion was confined to various ai^pects of 
elementary education, but other subjects of national 
Importance were also considered Mr Manhall jademan, 
the president, was chiefly concerned with a demand lor 
more money from the Treasury for elementary education, 
to relieve the financial strait! In which xnany local educa- 
tion authorities find themselves Mr Jackman contended 
that we build Dreadnoughts regardless of cost, not because 
we want them but bdeauM we feel the necesdty of keep- 
ing pace irith our neighbours If we couM have a similar 
cry in education to the Two Power standard ciy foS? t|is 
Navy we should be able to do much for educational pro- 
gress He set out a national edueatieoal standard wnldi 
he thought was worthy of tills great Bmpiro. Is It too 
much to demand tint the educational opportunitiea for 
British boys and giria dball be no less than thpse for the 
ehlldrwi of ai^ omtr nation? His new standard was that 
all forms of edheation should be aa free to the British 
child aa to the American child the etsmentary schools of 
Britain should be manned hf teachers 40 leas effidra 
than timae fa the schools of Bwsto, the elasihs of the 
sdloots In Britain should be no larger than tiiose of Den 
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nuulc awl the health of the children in thie country thould 
not be lets cared for than that of the children in German 
•chools The care of adolescents came in for careful 
d eb a t e Sir Henry Hlbbert chairman of the Lancashire 
County Education Committee» said the duty of providing 
further discipline and training for all childm during the 
years whidi follow the day-ecmool penod It receiving atten 
tion In many countries all of which teem to be moving 
towards thrse conclusions -—{1) that increased effort should 
be made by the State to compel local authonties to or^nise 
aocordmg to the needs of different localities and of different 
trades, cour s ss of instruction useful to any child and so 
pUmim at to train them for healthy hving and for the 
duties of cltisenshlp (a) that there should be a further 
delimitation of the hours of juvenile labour and (3) that 
all employers Government as well as pnvate should be 
oompeltca ^ law to enable any persons of lest than seven 
teen or eighteen years of age employed by them to attend 
courses of instruction general or technical for a specified 
number of hours per w^ at times during which the pu|^ 
would not be too tired to profit by the instruction Deal 
mg with the same subject Miis Adler of the London 
County Council explained that the aim of the trade schools 
of the London County Counc 1 s not entirely to supersede 
ai^irentloeship but to reduce the per od of indenture and 
to enable the lad to enter the workshop already equipped 
to take an mtelUgent interest in workshop processes to 
handle tools effectively and to be in a better position to 
team hj observation than the lad who enters the workshop 
direct from school The development of handicraft side by 
side with the general intelligence Is the primary aim of 
the trade school and when this is possible on practical 
tinea postponement of entry Into the workshop is a distinct 
advantage more especially when the trade side of the 
work is to some extent supervised by members engaged in 
the industry taught In the school It was pointed out 
during the conference that the cost of compulsory attend 
ance between fourteen and seventeen would w some 
s,6s 5 ooof and if the age were increased to eighteen 
3 500000I 


SOCIETIES AND ACADEMIES 

London 

Royal Mieroacopical Society Msrch i6— Prof J A 
Thomson president in the chair — Mies L S M 
•wmmwva AntipatKarians from the Indian Ocean 
Fourteen spedes were dealt with, including three which 
are new, nx Ctmpaihes tnd^ca AnhpaiM saheotd^s 
PUfopaih^s timpson% In several cases the presence of 
well preserved polyps made It possible to remove some of 
the doubts which Brook expressed in regard to various 
species The paper referred also to cerUln pccuhanuei 
in the ^lyps and spines The collections were made at 
Ibo in Portiuruese East Africa and in the Mergui Archi 
peU^— E M Nolaow The visibihty of the tcrtianes 
of Coscmodua$s usUromphelut in a balsam mount fhe 
author directed attention to the continued improvement In 
microscope oMcctives and particularly to a new i inch 
objective br Zeiss Twelve years ago ha fecelved a slide 
of Nottingham deposit mounted in sulphide of arsenic and 
he then saw, for the first time the tertiaries In Cotetno 
iU&m ojfsromphaku He had had a balsam mounted 
selected sUde of this diatom since ifiyfi, and had tested 
hundreds of objectives upon It, but Aett tertlanes had 
never been visible Recently be received from Messrs 
Zeiss a long tube i inch apochromatic object-glsss of 
N A« 1 4 and It was tested on this balsam mounM slide 
The tertlanes which had for so many years eluded the 
gnp of all kinds of lenses were conspicuous This 
vocfaromatle l-lnch was more sendtlve to tube length 
mod a larger axial cone bore a deeper eye-piece and 
had sharper definition than any mlcrosct^ lens he had 
pravkntsly seen— A A C Ehot Mmnin The measure 
ntnt of the diameter of the flagella of the cholera bacillus 
prqiared by Uffiers method Slides of bacteria are pre 
Fam by LdSer'a method to render the flagella more 
eadhr demonstrable as the organism and its appendages 
am greatly dlffteaded by the process dius rendering them 
eomparative^r coarse objects Little has been attempted 


as r^nrds the measurement of these appendages smoe 
Dr Uallinger read his paper on the measurement of the 
diameter of the flagella of Bacterium termo m 1878 The 
author of the paper obtained his results by what are 
termed extinction measurements the resulting measure 
ments being for the finest flagella 1/64735 mch and for the 
coaraer i/6aaa6 inch He checked these results b7 
measuring by means of a filar micrometer the flageUum 
of a selected specimen the measurement by this method 
giving a diameter of 1/66756 inch as against 1/64735 inch 
of a nagellum of approximately simitar fineness measured 
by the ext nction method 

Geological Society March 33 —Prof W W Watts, 
F R S president m the chair — L Moireoy Pahsoxyna 
and other allied fossils from the Derbyshire and Netting 
ham^ure Coalfield After reviewing the bibliography of 
Palseoxyris the author records the finding of twenty two 
specimens from Sh pley Clay pit /Derbyshire) and above 
130 from Digby Clay pit (Nottingnamsture) also several 
isolated example from other localities in the district He 
describes Patneoxyris hehcteroidee (Moms) noting espea 
ally the presence of a beak which had not hitnerto 
been adequately described He then describes Palaeaxyrls 
prendeU (1 esquereux) from Shipley Clay oit again notldng 
the format on of the b^k Fne discove^ of 
Palaeoxyru fohnsani (Kidston) from Digby Is noted and 
it is proposed that this fossil be removed into the genus 
Vetacapsula The author also desenbes a specimen of 
Vetacapsula coopert (Mackie and Crocker) from Newthorpe 
Clay pit (Nottinghamshire) 

Camboidox 

Phtloaophical Society March 14 — Prof Bateson 
president in the chair— Sir J J Thomson The cause 
of the phosphorescence of the glass in vacuum tubes when 
the praMure is not very low — A Orowthor Trans 
mission of g rays — J L Giosson Secondary X rays from 
metalhc salts These experiments show that the absorp- 
t on coefficient of the secondaiy homogeneous X rays from 
the metals of the chromium silver group is unaffected by 
the combination of the metal with certain acid radiclet 
Ihe only effect of the combination is the superposition of 
a small quantity of hard scattered radiation on the homo 
geneous radiation of the metal Moreover the valency of 
the element has no influence on the seconda^ homogeneous 
radiation from it The absorption coemaent of the 
characteristic radiation from manganese is deduced from 
the aboorption curve of manganese sulphate — S G 

Liraiaif Some expenmenta on lonisat on in dried air AH 
the known properties of ions have been found to vary with 
the amount or moisture present in the gas exper menM 
on but in all cases the negative ion Is the more susceptible 
Hence it was thought that if the gaa were dried it should 
acquire a positive chaise The exper ment was therefore 
tried liquid air being used as the drying agent On 
testing a stream of air which had been ionised yd thw 
dried no indication of electric charge was detyted By 
using another method it was found that both the pMitiy 
and the negative lonisat on are Increased greatly by this 
do mg act on but in an equal rat o which in •y y 
amounted to ten Hus was found to be due to 
rc combination Fhe effect could be eliminated by 
prc%iousl> filtering the ar 

Dubun 

Royal Dublin Society Ms 1 22 —Mr R LI Praeger 
in the chair —Prof T Johnson and Mim R Monaiimii 
A^cultural seeds and their weed impurities, a yum of 
Iretand s alien flors The first y ned 'luthor stated th^ M 
under the Weeds and Seed Act for Ireland he had reased to 
be responsible for the seed test ng sta^n of which he h^ 
been director dunng the ten years of Its 
the paper he communicated gave a summao of the purity 
and germination percentage of the 11 000 sytples of 
alreadv tested and of the weed-oeeds found In tiM 
samplM Utilising the resulu of Dr Stebltr's Investiga 
tions he show^ how many of the 
source Indicators of the agncultural seeds sold 
contains also a list of casuals already recorded in to Ins 
flora so far as these are traceabto to introduction Jn jew 
A list of lao weed-seeds is given » per oMt of which 
are the seeds of non indigenous weeds 
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Academy of Sciencflt March 39 —M H Poiocartf m the 
chair — Paul tabatlor and A MaillM The mechaniem 
0/ the dehydration of alcoholi by the catafytic action of 
vanoui metallic oxidee The action of iulphimc aad and 
of metallic oxidet upon alcohols at various temperatures is 
compared and the possibili^ of the formation of a com 
pound of the oxide and alcohol analogous to ethylsulphunc 
acid considered — M oarpMtIor A descnptlon of a new 
electrical measuring instrument the logometer — Charles 
NmrdfMnn Remarks on a preceding communication — 
G Danlopfea The detection of methyl alcohol in general 
and especially in the prepence of ethyl alcohol The 
method full details of which are given is based on oxida 
tion by potassium permanganate in dilute sulphur c acid 
solution Formaklenyde is produced and is aetected by 
fuchsine decolorised by sulphurous acid — P Yvoit 

Aniline arsenyl tartrate Detuls of the preparation and 
physical properties — A Oullllormond New observations 
on the cytology of yeasts The results of the experiments 
given are entirely opposed to the views put forward by 
Wager and Peniston — M Duvast The presence of boron 
in Algerian wines All the Algerian wines examined of 
known origin and pur tv were found to contain boron — 
fi OhSMurd A new method of treating for mildew by 
oxychionde of copper I he substitution of the oxychloride 
of copper for the mixtures of copper sulphate and lime 
reduces the *imount of copper used to one half — Maurice 
Olwnoux The cla^sificat on of the PI oce e an 1 the 
Quaternary in southern Itah Jutes Waloeh Th form*! 
tion of the Poitevin Minis and the separition of the 

islinds of Rd and Oleron 
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THE CLAIMS OF LONG DESCENT 
4 ortfdge Uher hotamtche St€^mesgeschicie ge 
Uaittn an der ReichsunnersitUt bu Lttden E$n 
Lehfhuch der Pflanzensysiematik Zweiter Band, 
Cormophyta Zoidogamia By Dr J P Lotsy Pp 
90a (Jena Guetav Fischer, 1909 ) Price 24 marks 

T he expectations aroused by the first volume of 
this work which dealt with the Thallophyta, wiU 
not be disappointed by that now issued in which are 
included the liverworts, mosses ferns and fem-allies, 
and also the seed produang plants that possess ciliated 
male cells In its wide compass arc thus at the one 
extreme types of a very low grade of complexity, while 
at the other stands* Ginkgo long regarded as a true 
conifer TTie endeavour to trace the ancestry of the 
types in this range of forms raises many of the 
most interesting and suggestive problems in 
systematic botany, towards the answers to some of 
which much progress has been made in recent years. 

The contributions to their solution have been made 
in a literature so scattered, and in so many languages, 
that much of what has been published is difficult of 
access, and Is apt to remain unknown to students 
hence the gain is great when it is collected, analysed, 
and presented m clear and systematic form especially 
when accompamed, as it is here, with an excellent 
bibliography and ample references to the original 
sources of information Such a work as this must 
necessarily be very largely a compilation if it gives 
an adequate statement of the present state of know- 
ledge and of the explanations put forward upon many 
disputed questions, but the author has added to its 
value hf discussing these questions and stating the 
reasons for and against the solutions advanced. 

While indication of relationships and of lines of 
descent is, as the title of the book implies a promi 
nent feature throu^out, its scope is much wider than 
this, 80 that it is an admirable handbook to the study 
of the structure and life-cycles of the groups discussed 
in It 

In a brief review it is not possible to noto-more than 
a few of the many questions that anse m the con. 
sideration of the plants included m this volume These 
plants agree in showing a cycle in which there Is a 
marked contrast betweep the ga metophy l e and the 
sporophyte, or the x* and die 3 X.generations, as Dr 
Lotsy prefeni to express them , and they also have the 
archegonium recognisable though obscured among 
the higher forms The two great divisions of 
Haplolddes and Diploidalet, charaetarised by the 
dominaooe of the x- and the sx-geoeratlons respec- 
tively, express the recognition that recent discoveries 
have sboi^ clearty the intimate relationships between 
the ferns and the seeiLplants After discussing the 
hypotheaea with regard to tlje orfeln of the Baploi. : 
dalet and DfpMdates, the aufiior supports the view 
that tjhty an derived by independent Hnes from Algm 
of tljw crosip leokont^ As to the origin of the and. 
thado generations In the he bolds that the 
eridenoe does not warrant a dogmatic conclusion, but 
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in discussing the homologies of leaf and stem in the 
Diploidales he inclines to Potonie s hypothesis that both 
represent specialised parts of a thallus, and may be 
homologous with one another Among the Haploidales 
the evidence points more directly to the same con- 
clusion 

The structure and llfe-histories of a typical moss and 
of a typical fern are set in contrast , and then follows 
a similar account of a very simple (’ primitive) type of 
each, to ascertaui in how far the supposed alg^l 
ancestry can be traced Then follows a survt} of the 
genera under each division, including every genus 
that shows features of importance or interest morpho- 
logfical or biological, and not a few questions of 
wider than mere systematic value are discussed 
clearly and helpfully, as they anse in connection with 
certain forms e g under Hepatioe are discussed the 
suggestion that Anthoceros may represent a stage in 
the development of the sporophyte in Diploidales the 
origin of the foliose habit adaptations for economising 
water in various types, the influence of light on dorsi 
ventral structure &c The wide range of structure and 
of adaptability among Hepaticsa is emphasised as in 
matked contrast to the relative fixity of type among 
the true mosses , but among the latter many features 
of biological import are duly noticed such as the 
methods of vegetative multiplication, and their rela 
tion in frequency to the greater or less difficulty in 
secunng the union of the male with the female cells 

The classification of the mosses into Acrocarpi and 
Pleuroearpl is held to be too artificial, as is also the 
importance attached to the rupture of the capsule in 
the normal manner by a lid, those forms in which the 
lid is not broken away being regarded as not forming 
a related group but rather as aberrant from various 
families Examples arc quoted of very long-continued 
vitality in the spores of certain mosses up to fifty 
years in a species of CEdipodium The enlargement 
and flattening of the apophysis in Splachnum, and the 
grovrth of root hairs from the seta m Enopus may 
be regarded as efforts on the part of the sporoph>tc to 
provide nourishment for itself but they only em- 
phasise the dependence of the sporophyte upon the 
gametophyte among the mosses 

In sharp contrast to them in this respect, stand the 
vascular plants or Diploidales although for a bnef 
period, during early germination the sporoph\tc fern 
is as dependent on the gametophvte for nutrition as 
is the moss-capsule. The dominance of the sporo- 
phyte becomes always more evident as the adaptation 
to life as land plants becomes more complete and as 
the dependence on surface water to allow of fcrtilisa 
tion of the ovum is done away with, until in the 
Angiosperms it becomes difficult to trace the gameto- 
phytps with certainty and the sporophytes appear to 
be themselves sexual as was long the interpretation 
of the structure of flowers 

Or Lotsy gives a very helpful explanation of the 
discoveries that In recent years have thrown so much 
light on the affinities of the great divisions of the 
Diploidales, and have broken dbwn the distinction be- 
tween Phanerogamia and Crypto^unia, diseovefles m 
which the Engbsh speaking races have taken so great 
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a port It is now evident that the tendency to retain 
the megfaspore^wfthin the spor^gium, and to continue 
to nourish the gametophyte and also its offspring, the 
sporop)iyte, through the sporangium until the young 
sporophyte is provided with sufficient food in reserve 
to enable it to begin hfe on its own account with a 
fair prospect of success, resulting In the production of 
the seed, has originated in widely different types, and 
therefore on independent lines Thus the true signi- 
ficance of the seed, as an adaptation to secure the fuller 
possession of the earth's surface, and to escape the 
dangers of dependence on water for the fertilisation 
of the egg-cell, has become realised A new era in 
botany opened with the recognition of the common 
ancestry of ferns and cycads, based on similarities m 
their structure by the discovery that supposed ferns 
of the Carboniferous strata produced true seeds re- 
sembling those of cycads in important respects, and on 
the not less startling discovery which we owe to 
Japan, of the ciliat^ male cells in the pollen of 
Ginkgo and of the cycads Of these and other great 
advances in recent years, such as in the knowledge of 
ihe C>cadeoidea Dr Lotsy gives a very clear account 
which should be most helpful to students 

The vascular plants possessed of ciliated spermat 
Ahe Zoidogannn he divides into two great groups 
rharactensed bv the sperm-cells which possess two 
icilia in the I >copodinefle and their allies and many 
cilia in the hilicinefie and seed-formers He points out 
that this agrees with the groups based by Lignier on 
the structure of the leaves Heterospory has been 
attained independently In several lines of descent in 
both these groups and is thus no certain proof of 
close relationship among plants m which it occurs 
His arrangement is In several respects a good deal 
different from that in use in Fnglish text-books both 
in the relations of the larger divisions and in such 
minor details as breaking up Hydropterideas and 
placing Marsiliacea beside Schi/seacese, and Sal 
viniaceae beside Hymenophyllaceae, among the lepto- 
sporangiate filices 

On similar grounds Selaginelln is brought back to 
J ycopodiacese while Isoetes is placed between the 
'EquiMtaceie and Fillies, because of its polyciliate male 
cells and of the development of its spores and embryo 
The present state of knowledge with regard to the 
•structure and llfe-histories of the Lycopodiaceae and 
Jtheu* albes is m striking contrast to that of not many 
vears back, and of this advance the author gives a 
good account The relations of the alliance to other 
groups can now be estimated in a truer light than 
was formerly possible. Though certain types within 
it had advanc^ far on the way tp the formation of 
seeds there is no clear evidence pointing to the de- 
scent from them of any existing Se^plants. 

The lectures treating of the ferns and their allies are 
of^very speaal interest^ in view of the ever*4ncreasing 
evidence connecting them with the descent of the 
geed-planu While the progr ess during the past 
decade has been very great, and has revolutionised 
fdrmer bdiefs, it has shown also that the production 
o(^ seeds ^d already been atuhied at a period so far 
bade jb geological history as to mabe it very im« 
prdMUe that direct proof of the tines of evolution will 
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be obtained But while great problems will probaUy 
remain unsolved in detail, the general trend of pn> 
gress has become evident and there is reason to anti^ 
cipate that tlie rate of advance will not slacken, 
though It seems scarcely likely that there can be many 
future discoveries so starthng as those already 
alluded to^ 

The grouping of the leptosporangiate ferns takes 
full account of Prof Bower's researches on the spor- 
angia The eu-sporangiate types, like the leptosporan 
glate are derived from the Primo-BUccs, by separate 
lines of descent The Ptendospermes are probably 
more nearly related to Marattiacese than to any other 
existing ferns but over a very wide gap The con- 
cluding lectures of this volume treat of the Cordaitales 
Bcnnettitales C>cada]es living and extinct, and 
Oinkgoacett They present suji^^ta of extreme in 
ter^st and of the utmost importance in tracing the 
development of the higher plants 

Those who read this volume will feel that while it 
demands close attention and while some of the lec 
tures are of value fur reference on subordinate groups 
rather than for questions of voider Interest, the work 
well repays the attention necessary, and that the aim 
kept steadily in view, has been successfully attained 
to supply an unbiassed and worthy representation of 
what IS at present known with regard to the groups 
of plants discussed Fhe information brought to- 
gether within Its compass has been gathered from i 
vast held, and the sources from which it has been 
taken are scrupulously indicated as regards both text 
and the excellent and copious illustrations which do 
much to aid the exposition clear though that U Wc 
cannot but feel that it is more useful in its present 
form available to be read and rc-rtad than It could 
be as a course of lectures. It must prove a great boon 
to students desirous to obtain an adequate guide to the 
researches of recent years, in a form that can permit 
of use as a work of constant reference from which 
they may gain w ider views of the science of botany 

The third volume on siphonogamous seed plants, 
will be most welcome though it can scarcely deni 
with subjects of such interest or so full of the charm 
of advancing knowledge fhe standard of the two 
volumes already published Is a guarantee for the ex- 
pectation that It will be a most valuable addition to 
every botanical library 


UTILISATION dF PEAT 
Commerctal Peat its Uses and Poasthihties Hy 
F T Gissing Pp X+191 <Loadon Charles 
Onffin and Co , I td , 1909 ) Price 6s net 

I N this volume on peat, which Is a companion one 
to that published in 1907 by Messrs^ Bjorling and 
Gissmg the author's aim is toe description, froffi a 
commercial point of view, of the various processes pro- 
posed for the utiUtatbn of peat 
In pursuance of this obj^t Mr Gissiog describes 
fully toe preparation from peat of aUxtool i^oss Utter, 
and paper, the cutting and drying of peaf and the 
manufaeftire of press turf and of machine turf, but 
the greater part of toe book dealt with the prcxiofiils 
got by the destructive dittiffatfon of peau ' 
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The book is clearly written, contains many interest- 
ing illustrations and when taken in conjunction with 
Messrs Bjorling and Gissing’s work forms a very 
complete descriptive account of the peat industnes 
Occasionally however the author carried away by 
his enthusiasm for the utilisation of peat refrains 
from directing attention to the more obvious defects 
in some of the schemes put forward and leaves the 
capitalist in ignorance of facts which might materially 
liter the latter s relations to the projected industries 

The many attempts made within the past ten years 
to utilise our peat supplies have proceeded in three 
main directions viz the conversion of peat into fuel 
the manufacture of power gas from peat and the 
utilisation of peat fibres for tlie manufacture of paper 
alcohol moss litter &c 

The chief difficultkdi 'attending the conversion of 
peat into fuel on u commercial scale arc the removal 
of the large amount of water contained in freshly cut 
pelt and the increase of the low specific calorific 
power 1 c the calorific power of unit volume of the 
fuel The removal of the water by mechanical 
methods (hydraulic pressure centrifuging &c ) and 
also its removal by artificial heating have been 
shown again and again to be unremunerative and 
no process in which iny of these methods forms a 
constituent part can with normal prices prevailing 
for rival fuels be regarded as economically sound 
The only method for removing the water which has 
proved commercially successful is the method of air 
drying employed by farmers for the production of 
their turf 

The specific caionfic power of turf can be increased 
by converting the peat Into press turf or into machine 
turf but the difficulty of drying the product in a moist 
climate like that of Ireland and the high cost of 
transport, render it unlikely that turf will displace coal 
as a fuel from any districts other than those in the 
immediate neighbourhood of peat bogs 

The manufacture of producer gas and its employ 
ment In Industries such as the fabrication of glass as 
well as the production of power gas and the recovery ^ 
of the ammonia simultaneously formed may under 
carefully selected conditions be made remunerative* 
but peat cannot under any conditions likely to arise 
in the near future, become so cheap a source of energy 
as coal at the pit-mouth in England 

It is unlikely that the conversion of peat fibres into 
paper or into alcohol will ptove successful com- 
mercially From one ton of anhydrous light, surface 
peat, by hydrolysis about o s8 ton of reducing sugars 
can be obtained, and if the latter were all fermentable 
they would affo^ about forty gallons of alcohol If 
this were the average yield of alcohol from peat 
the process would be very remuneradve, but, un- 
fortunately, about one-half the amount of sugars m 
hydrolysed peat consists of pentoses which are 
not capable of undergoing saccharomycetes fer- 
mentation, and consequently* the jdeld of alcohol 
rarely exceeds twenty gallons per ton of dry peat 
if surface peat is not employed in the manu- 
facture the yield may fall so low as five gallons 
per too If the yield of alcohol from a given sped- 
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men of peat falls below sixteen gallons per ton the 
manufacture of peat spirit will be unable to com- 
pete with that of potato spirit owing to the greater 
value of the by products in the latter industry The 
peat moss-litter industry on the other hand Is from 
the commercial point of view the most flourishing of 
all the peat industries and is likely to prove as re- 
munerative to the capiultbt in the future as it has 
been in the past Hugh Ryan 


THE HEALTH OF THE SCHOOL CHILD 
The Hygiene of School Life By Dr Ralph H 
Crowley Pp xiv+403 (London Methuen and 
Co 1910 ) Price 35 6 d net 

I N his preface to this work the author states that 
It was written while he was medical supenn 
tendent to the Bradford Education Authority and that 
the conclusions arrived at and the mi asurcs advocated 
are based upon his own practical experience gained 
amongst the schools and school-children of that cit> 
He furthermore states that the views expressed receive 
no added sanction from the fact that he now holds 
an official position in the Medical Department of the 
Board of Education Although this ma> be so, it 
seems as if his present position is responsible 
(through the official non-committal attitude it has 
engendered) for the one outstanding deficiency of the 
book namely, a lack of definiteness and of detail 
For instance one who consults a manual upon tlie 
hygiene of schooMife might reasonably expect some 
definite directions upon the cleansing and (hsinfection 
of school premises the measurements of seats and 
desks for children in different age groups with the 
appropriate slope of desks for reading and writing 
purposes, the distances recommended between the 
hanging-pegs of cloak rooms but in these respects 
as In so many others he will find but generalities 
Indeed generally speaking the work is sketchy, and 
requires the addition of fuller and often more definite 
information to become a useful addition to the already 
voluminous literature upon the subject of school 
hygiene 

It need scarcely be said that the matter given 
and the views expressed by one ^ilh the experience 
and knowledge of Dr Crowley are sound and that 
certain parts of the work reach a good standard of 
merit, more especially is this true of the chapters 
upon speaal groups of school-children The chapter 
upon medical inspection of the child in the school is also 
very good, and it impresses upon the reader the fact 
that medlc^ Inspection and all that it involves, has a 
part to play now and in the future, the importance 
of x^ich can hardly be over-estimated As Dr 
Crowley states in his introduction, it is a service 
whksh standi out clear and welMefined, demanding 
of the medical men and women who perform it the 
highest qualifications and attainments While essen- 
tially a part of the public health service it is never 
theless a department which can never know its own 
full development until it recognises itself at a part 
of the whole public health service of the oourttry and 
links Itself up and has an organic relation with that 
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service Although it is some sixty years ago i^nce a 
certain measure of medical in^>ection ^ schooU 
children was initiated in Pans, and Great Britain has 
been so slow to adopt a provision the value of which 
has been appreciate by many other countries fpr 
many years, the work has been started in this country 
with such zeal and enthusiasm diat we promise very 
shortly to have established throughout these islands a 
scheme which will compare favourably with that of 
any other country But it is essential to the best 
results that there should be a better knowledge of 
the demands of school hygiene among medical men 
who are called upon to work in connection with the 
sdioolt, and also among Uie teachers, and suitable 
manuals upon this subject are therefore of great value 
and importance The present work is so suitable in 
many respects that it is to be hoped that in a future 
edition more explicit information upon many of the 
practical details of school hygiene which arc wanting 
in the present volume will be included 

MODERN SCHOOL GEOGRAPHY 
(i) Narrate Geography Readers By G F Bos- 
worth Book!, pp viri + 133, book li , pp vlfl+ 
145 (London Macmillan and Co , Ltd, 19x0 ) 
Price 15 each 

(а) A SyMemmHc Geography of Europe By G W 
Webb Pp viti+96 (London Methuen and Co, 
1910 ) Price u 

(3) Nartatswee Selected from Peaks Passes and 
Glaciers Edited by G Whttry Pp »ii<fi$6 
(Cambridge Unlver^ty Press, 1910 ) Pnee is 

(4) Cambridge County Geographies Chesture By 
T A Coward Pp x-Haoy+mapt (Cambridge 
University Press >9x0 ) Price is €d 

(5) An Elementary Practical Geography for Middle 
Forms fey F Mort Pp 91 (London Blackie 
and Son, Ltd , 1909 ) Price as 

(б) A Sekoei Economic Atlas ByDr J G Bartholomew, 
wlA Introduction by Prof L W Lyde Pp xii + 
d4 (Oxford The Clarendon Press 19x0) Price 
as 6 d net 

A set of new school books In geography suggests 
the possibility of finding from an examination 
of thebr contents the main lines along which instruc- 
tioo In thb sut^ect ts tending at the present time to 
crystalUse 

With a single exception the bodes named above 
differ consideri^ly from those in school use ten to 
fifteen years ago they suggest devdopmen in three 
diTMtionsj the first bdng that of the stoiy told to 
be^ners,. the oCherf, for cider pupils being the 
edentific methods of actual Investigation by the pupil 
from the ra# material of geogmphical records and 
of considering the results d spe^ study as ptsoed 
together in a monogn^h, If su^ a word may be used 
m tUs modMt comieotiiw, or of oonsMeriag the astual 
cxpQcieaces described ty the trCveOer 
The single exception, Mr WidA^s “Systematic 
Europe ' (a), recalls the old typb of text-boOk, with 
its dblfit collectioa of faetSi of which the feQowiag is 
a spec imen — WNu ts famous for Its date palihs^' 
(p. 3a) Less than ene^fth of the book is given to a 
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general survey of the Contment, and the remainder 
is a fairly systematic treatment of the separate ooun« 
tries. Many of the facts sem to be unimportant, 
others are sudi as a good pupil might reasonably be 
expected to find out for himself from a modem atlas, 
provided he had had some little training in Investiga* 
tion The attempts in the large-type matter to trace 
causal connections are not always happy, as, for ex- 
ample, in regard to the Gulf Stream, whtdi is 
described as washing the western shores of Scandi- 
navia, and to the Fdhn effect, which is Called a wind 

The * Narrative Readers * (1) set forth, in the first 
place, facts concerning the bves of childi^ in other 
lands, and from the stories of their habits and sur- 
roundings the author passes to the stones of such 
interesting things as the whale fishery Captain 
Cook’s voyages or the muhhy^of the Bounty The 
child IS frequently referred to an atlas but it would 
probably be better if the reference were to a globe 
whldi could be presented as a model of the earth 

At a certain stage of development it is more impor- 
tant that the child should be sdile to do things for 
himself than that he should memorise facts presented 
to him by an adult , and it Is probable that no school 
subject provides a means for work of this nature so 
easily and so universally available as geography, hence 
the development of practical work in this subject 
For this the main requirement is a good atlas and 
the Clarendon Press is to be congratulated that the 
first venture in the provision of an atlas is one so likdy 
to be largely adopted as the one under review (6) 
The child who works through the ample supply of 
material In the spirit outlined in Prof Lyde’s intro- 
duction will be well equipped as a thinker in terms of 
jjeography From the point of view of scientific 
accuracy it would perhaps be helpful if some numerical 
values were added to the statistical diagrams relating 
to 4ie main products of economic importance, and 
also that the values given should be either triennial 
or quinquennial averages , possibly future editions will 
be Improved m these directions Many addidonal 
facts are given in the introduction in a concentrated 
and technical language, presumably for the benefit of 
the teacher 

Before such an atlas can be used the pupil should 
have had some preliminary training in the making 
of similar maps, and for this purpose are t^rovfded 
for schools those books of practical geography of 
which Mr Mort’s is one example Although it deals 
with contouring, with effmate, and with vegetafipn, 
this book illustrates matkedly the indSfinitenest of 
the boundaries of sebod get^aphy, for some wf the 
earlier work suggested should probably be called 
observational nature-study, while much of the plane- 
tabling IS surveying work whidr would, to puny 
teachers, appear to be b^ond the scope of a school 
ecairse Mr Mortis boOht is entirely “ti«uristic,“ 
at be telb many fitots wHfidi ffie pupil migtit be ex- 
pected to find out fOr Mmatlf 

It is not poaidble Ik pea^lkeelL exertf Set oftWs natum 
to bovar the entire ggeimdi at gtomphical studiety 
and iheMora tba PtovidM with two o^ier 

Mnda tt text tor refetmoe or apedfd stady The first 



April 14, 1910] 


NATURE 




•contains narratives by actual travellers, such as those 
•edited by Mr Wherry (3) , these can be used as school 
readers, or can be set for home raiding, this par* 
ticular set deals with early climbs ut the Alps. The 
-second land takes the form of a special study of a 
.fimited area and the volume 00 “ Cheshire (4) illus* 
tratss the way in which the pupil may be brought mto 
touch with the work of a sp^alist , such books should 
be in the geographical reference Utvary These works 
appear to typify the best efforts of modem teachers of 
geography B C W 


ELECTRICAL ENGINEERING 
<i) Electroteckfiics By Dr John Henderson Pp 
xiv+165 (London Longmans, Green and Co, 
X909.) Price 35 6d 

<2) Fracttcal Testing ol EUctneal Machines By 
L Oulton and N J Wilson Pp vi+210 (Londem 
Whittaker and Co , 1909 ) Price 41 6d. net 
1) efficient organisation of students’ woric in 

-L an electneal engineering laboratory U a 
difficult task and especially so with large elementary 
classes Advanced students may be trusted with 
delicate instruments and left to arrange the necessary 
connections by themselves they require little super- 
vision and as their number is small thm if easily 
given With elementary classes the case is different 
It is obviously impossible to let all the men do the 
same tests simultaneously, since that would require 
multiplication of apparatus beyond the financial 
capacity of most institutions Hence tests of different 
kinds must go on at the same time, and since the 
demonstrator cannot personally supervise every one 
of these different tests from its beginning it is 
important that the students should get very clear 
instructions in print It is also important so to 
arrange the tests that they shall, with students o! 
average ability, take about the same time and to 
arrange the work generally with the precision of a 
railway time-table, because otherwise students will 
drop out of their order and fail to get the full benefit 
of the course All this, and the necessity to adapt 
the work to the class of students attending and to 
the equipment which happens to be available m any 
particular insdtution tends to moke the instruction 
somewhat cut and dned in character and this Is 
likely to detract from its educational value 
The author who has evidently experience of these 
difficulties and the way to make the best compromise 
possible between conflicting requirements, hoe, m the 
dnrd volume of this senes of physical and electrical 
engineering laboratory manuals, given us an excel- 
lent 4^de to laborati^ work of this kind He does 
not believe in the use of special apparatus, but very 
Jdg^htly teaehes his studenu to make the testa in the 
laboratory very much in the same way that they will 
havq to adopt when they gqt into practical life, that 
is, by the use of ordinary commercial instruments. 
He also adepts the principle *that tests must be so 
afranged that only two, or at the outside diree, men 
are necessary lor any one test 
Tha aabjeol-matter la divided into three psrta, which 
roughly oorre^xifut to the City and GidUlevOf , Louden 
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syllabus for the elementary stage and the or- 
dinary grades of direct and alternating current 
engineering We thus get in the first part Ohm s 
law, the Wheatstone bridge, cahbration of instru- 
ments, fuse testing, some simple magnetic tests, and 
experiments with a small motor In the second part 
we come to heating of wires potentiometric measure- 
ments, more advanced magnetic testing, character- 
istics of dynamos, secondary batteries, photometry, 
losses in dynamos and so on llie third part deals 
mainly with the fundamental relations of ^tematlng 
currents graphic methods of representing these, and 
some very simple tests on alternators Transformers 
and motors are not dealt with 
In an appendix are given mathematical and phy- 
sical tables which will be found very useful, not only 
by the student, but also by the practical engineer So 
far as the student is concerned some of these tables 
should bring home to him a sense of reality of his 
work. Students are apt to consider their class^ork 
as something purely scholastic and detached from 
practical life If then a student, after having in his 
work found some physical fact such as the fusing 
current of a certain wire the E M F of a given 
cell, or the power per candle required by, say, an 
Osram lamp and then turns to the tables at the end 
of this book to see how bis determination agrees with 
the figures there given, he must get the impression 
that what he has done in the laboratory has practical 
importance, and this conviction will ^ve him addi- 
tional interest and pleasure in his work 
(3) This book Is intended as a guide in testing eko- 
tri^ generators and motors In the preface the 
authors point out that it is impossible to give all the 
theory tlmt the subject entails, and that the reader 
must therefore also consult some of the many text* 
books This is obviously right, nobody can expect to 
find m a book which is primarily an instruction how 
to test the whole of the theory of electrical machines 
but some fundamental theories must be given, and in 
this respect the book falls short of what the reader 
has a right to expect The authors’ give some sort 
of theory, but it is neither closely reasoned nor always 
clearly expressed The latter defect may to some ex* 
tent be due to their adoption of some terms which 
give one the impression of being a kind of technical 
jargon employed in a particular shop or laboratory, 
though not generally found In scientific books For 
Instance, if wc are told to take a locked satura- 
tion It is not immediately obvious that we have to 
determine the relation between starling torque and 
voltage of an induction motor, nor is it very clear 
what a pressed down reading on the scales with the 
power off might mean On p 34 ^ fhat 
C B is the leakage current and proportional to the 
current in the motor hurther that it la required 
to overcome the counter E M F due to leakage 
These are of course merely unfortunate ways of 
expressing certain Ideas which the authors have cor- 
rectly in their minds, but it is irksome for the reader 
to have continuously to exercise his ingenultj in order 
to find out what it it the authors reMly ifiaan In 
some cases this task looks almost hopeless, as, for 
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instance, when on p 7 we find that for a star 
connected motor the total current* is V3 times the 
current per phase, and on p 8 we read that the 
total current is ^3 times the “current per ter- 
minal What tho authors may mean by their term 
total current* Is not otherwise explained, and tho 
reader can only surmise that it Is merely a conven- 
tional way of introducing a current which is propor 
tional to the line current The introduction of such 
a conventional term is, however, quite unnecessary, 
as is also the introduction of the term ** apparent 
efficiency' (p 30) which has no physical meaning 
since it is the ratio of voltamperes, which is not 
power, to watts, which is power The authors also 
distinguish between 'real horse-power and brake 
horse-power,* and thus give the reader the idea that 
brake-power is not real power whereas they merely 
mean to distinguish between the electrical power input 
and the mechanical power output of a motor lliis 
is quite clear from the text but why puzzle the reader 
by using new or misapplying old terms ? 

The efficiency tests desedt^ are all direct that is 
to say input and output are measured and their ratio 
calculated, the authors think this less inconvenient 
than some method of determining efficiency by the 
measurement of lost power, or as they call it the 
loading back ' method Tlus may be true so long 
as one has to deal with very small machines, but most 
practical engineers prefer to test large machines by 
some diff^^tial method One counsel given by the 
authors diould be followed in testing every kind of 
machine namely to plot results as the test proceeds, 
so that doubtful observations may be eliminated before 
the test IS finished and the apparatus dismantled The 
tests desenbed comprise a 50-horse-powcr induction 
motor, a 500-kilowatt generator, a 3oo*kilowatt rotary 
converter, a 75 horse-power single-pha^ railway 
motor, a 450-kilowatt direct-current generator a 40- 
horse-power direct-current motor and an enclosed 
railway type of motor of only 12 horse-power These 
tests are explained very fully and the results are 
given m tables and curves, which are carefully com- 
piled rhe reader having once accustomed himself to 
the authors* peculiar nomenclature (such as rack 
for rheostat, and the terms alluded to in the first part 
of this review) will find no difficulty in following the 
sense of the text, and wilt derive some benefit from the 
book by following the examples given if he has to 
make similar tests Gisbert Kapp 


THE PHYSIOLOGICAL ANATOMY OF 
PLANTS 

Phystologtsehe Pflamenanatomie By Prof G 
Haberlandt Vierte neuarbeitete und vermchrte 
Auflag% Pp XV1I1+6SO, (Leipzig W Engcimann, 
1909) Price 19 marks 

T he first edition of Prof Haberlandt’s well 
known work appeared in 1884, so that (as the 
author points out) it has already reached a respect- 
able antiquity, as the age of scientific text bodes is 
reckoned But, even before 1884, Haberlandt was 
beginning to be known for researches of a kindred 
sort, €g in the protective adiq>tations in seedUngs 
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(1877), and on the relation between structure and 
function illustrated by the assimllatory tissues (x88o) 
By persistent work in this general direction he has 
made himself the recognised authority on * physio- 
logische Pfianzenanatomie Haberlandt dedicated 
his first edition mit dem Ausdruck freundschaftlicher 
Verchrung ' to Prof Schwendener * This was appro- 
priate because it was Schwendener, in his cele- 
brated work Das mechamsche Prinzip &c , who 

raised anatomico-physiological resear^ above the 
level of casual tentative experiment, and marked it 
out once for all as a definite department of science * 

Structure in relation to function is an old subject 
of inquiry but it was pursued on theological rather 
than on scientific lines before the publication of the 

Origin of Species and Habcrlandt's work is the 
direct outcome of that bodf"* At first however 
adaptation was principally studied in the external 
characters serving for fertilisation dispersal of seeds, 
&c The meaning of histological peculiarities was 
neglected, or strangely perverted, as for instance, in 
the comparatively recent dogmas that vessels do not 
serve as water-pipes or stomata for gaseous ex- 
change Schwendener *s work showed m the most 
unexpected and bnlhant way, the value to the plant 
of such a neglected point as the sectional outline of 
its mechanical tissues After this the study of adapta- 
tion could not be confined to obvious macroscopic 
points and Schwendener's work led up to the classi- 
fication of tissues according to their physiological 
character which forms the basis of Haberlandt s 
book 

Since the first edition (1884), Haberlandt *8 book has 
flourished and increased as may be shown by the 
simple process of counting the pages Edition 1 con- 
tained 398 pp , edition iv 650 pp Edition i had 
139 figures in the text, and these have increased to 
291 This represents the legitimate growth of the 
subject, and it is to be noted that Haberlandt from 
the extent of his own work, is well fitted to make use 
of (he researches of others Huxley has well said that 
only a man who knows the raw matenal of science at 
first hand can judge of the amount of speculative 
strain that the elements of a given problem will 
bear It is this sort of knowledge that makes 
Haberlandt an admirable critic and exponent of the 
work of others 

If we compare the present volume with the first 
edition, the most stnking point in which the modem 
book differs from its ancestor is the presence of a 
chapter on sense-organs Botanists Wl be glad to 
have in a compass of 50 pp or so, a full discussion 
of the scattered controversies on this subject Haber- 
landt s statolith theory of the sense-organs for 
I the perception of gravity, and of the lens-function of 
the epidermis in relation to hcliotropism are the most 
^ speculative of his views, and are by no means uni- 
[ versally accepted, but the most sceptical can hardly 
refuse to admire the skill with whi^ these exciting 
hypotheses are upheld F O 
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The Fauna of British India including Ceylon and 
Burma Edited by Dr A £ Shipley F R S 
Deriaaptera (Earwigs) By Dr Malcolm Burr ' 
Pp xviii+217, 10 pJaIcs (London Taylor and 
b rancis , Calcutta lliacker, Spink and Co » Ltd , 
1910) 

This half volume is the first addition to the Fauna 
of India published since the regretted death of Col 
Bingham and Dr Shipley, the new editor reviews 
the arrangements made for forthcoming volumes in 
progress 

Dr Burr, since the death of De Bormans, has made 
himself the recognised autliority on the small and 
hitherto somewhat neglected order Dermaptera or 
Euplexoptera often treated as a family (Forheubdae) 
of the Orthoptera, and is at present engaged on a 
monograph of the earwigs of the world of which 
the present volume be regarded as an excerpt 
It Is not many years since the total number of 
ForHculidae described from all parts of the world was 
less than a hundred Earwigs are not Insects that are 
assiduously collected or always easy to find, if not 
^ecially searched for but in the present work Dr 
Burr enumerates 135 species for British India atone 
divided into 51 genera 14 subfamilies and 5 families 
He treats the earwigs as a distinct order, under the 
name Dermaptera 

fhe author’s preface relates chiefly to t3rpes, and 
to the various sources supplying material for this 
work By an oversight the British Museum, to 
which Mr Burr has ali^ays had free access is not 
alluded to in this connection though in the table of 
species at the end of the introduction a column is 
devoted to indicating those in the national collection 
The mam part of the introduction is devoted to struc- 
ture and habits, and is of great value and the biblio- 
graphy IS also tolerably full, but we notice one 
extraordinary error under Westwood — Rozel's Hima- 
layas for Royle’s Himalayas 
The technical part of the work is executed m the 
usual manner of the Fauna Indica The appendices 
offer us instructions for collecting and preserving ear 
wigs abbreviations of authors names, and a useful 
glossary of terms Of the ten plates the tenth only 
IS in colour, and there are sixteen text-figures repre- 
senting various structural details 

Longmans WaU Pictures Flowers, Butterflies and 
Moths By Archibald Thorbum Ten plates each 
plate 2s 6d set of ten plates in portfolio, il 10s 
Descriptive Notes for Teachers for use with Long 
mans Natural History WaU Pictures Notes on 
Flowers By C J Longman Notes on Butterflies 
and Moths By W S Furneaux Pp 30 (London 
Longmans, Green and Co , 1910 ) Price 6d 
The attractive set of wall pictures published under the 
above title consist of ten coloured plates, reproduced 
from water-colour drawings by Mr A Thorburn On 
each plate, measuring 18 inches by 14 lnches->with 
the Cfuoiboard mount 35 inches by 30 inches — two 
plants and two butterflies or moths are depicted The 
senes follows a monthly sequence according to the 
appearance of the butterflies and the flowering of the 
plants , one plate is allowed for April and May and 
two plates for each month from June to September 
So far as the plants ar^ concerned, an ecological 
bafts also exists , thus the flowers, the primrose 
and bluebell are denizens of woodland, the poppv and 
bluebottle are agrarian, and the purple loosestrife and 
water mint are typical marsh plants The butterflies 
represented are FntlUanes Blues, Peacock Red 
Admiral and other common species The pictures 
are very effective, as Mr Thorbum has combined 
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artistic renclenng and setting with correct form and 
colour of the plants the reproduction too if fully 
satisfactory so that they form a most decorative 
senes eminently suitable for display in class- or school 
room 

Ihe descriptive notes to accompany the plates are 
useful especially the descriptions supplied by Mr 
Furneaux of the caterpillars which arc not illus- 
trated The botanical notes present the systematic 
position of the plants but do not sufficiently em- 
phasise the ecological aspect there is ilso correction 
required in the explanation of radical leaves and 
flowers 

Formation of Character By Rev J B S Watson 
With a Preface by Rev G P Mcmek ind a Fore 
word on Industi^ bv Andre \\ Whitlic Pp 115 
(London H R AUenson Ltd 1908 ) Second 
edition Price is 6d net 

This handy little volume consists of pithy and stixnu 
lating addresses on such subjects as courage tern 
perance, industrv revtrcncc, and the like The 

author is chaplain of H M prison at Bnxton and 
has had exceptional opportunity for observing the 
disastrous result of lack of moral discipline and de- 
liberate character-training in youth He is strongly 
of opinion that between instruction in religious 
knowledge and the usual branches of secular educa- 
tion instruction in manners and morals is apt to be 
neglected Mere stuffing with knowledge is not cul 
ture, and the religious knowledge is too often a 
dead and dry acquaintance with almost meaningless 
metaphysical formulae Ihere is much to be said for 
the contentions of the Moral Instruction League 
Character is the important thing — not creed or do^a 
fhe book is just the thing to put into the hands 
of boys and youths and will interesting and helpful 
to teachers also It contains a short preface by the 
Rev G P Merrick (formerly Chaplain Insp«*clor of 
H M Pnsons) and a foreword on industry by Mr 
Andrew Whitlie of the Commerci il Bank of Scot 
land London A thousand free copies have been dis- 
tributed to sailors by the chaplain of the Port of 
Ixmdon thanks to the generosity of 1 R H the 
Prince and Princess of Wales and other subscribers 

Simple Jewellery a Practical Handbook dealing iwtth 
certain Elementary Methods of Design and Con 
struction written for iht ust of Craftsmen De 
Signers Students and Teachirs By R 1 1 B 
Rathbone Pp xiv+280 (I ondon Constable and 
Co , Ltd 1910 ) Price 6s net 
Ihis is a useful manual which cannot fail to prove 
of great service to amateurs It is m iinly devoted 10 
dcscribmg the methods of designing and making 
gold and silver ornaments from gr iins and wire both 
round and flattened nearly a hundrctl illustrations of 
i such designs being given Artistic questions chiefly 
I occupy the attention of the author but we notice some 
judicious remarks on the employment of acids in 
pickling while the instructions In the methods of 
using the blowpipe in soldering arc very detailed 
and practical being based on Rcicntific principles 

Le Tremblcments de Terre By Dr G Eisenmenger 
Pp 187 (Paris F Alcan n d ) Price 60 centimes 
Some recent earthquakes such as those of San Fran 
CISCO Valparaiso Messina and Provence are desenbed 
in vivid and popular language The phenomena of 
earthquakes their classification causes and distribu 
tion and the possibility of predicting their ocwrrencc 
are briefly considered A book so cheap at this, if the 
facts were accurately given would be useful at a time 
when the interest In earthquakes has become general 
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LETTERS TO THE EDITOR 
Editor does not hold hims^f responsibU Jot opit^oms 
expressed by his eorrespondents Neither can he undertake 
to return, or to correspond with ihe writers of rejected 
numusoripts intended for this or any other part of Natuks. 
No moUce is taken of anonymous communieutions ] 

Colour of Wattr Add Ico 

I UAVS read with much Interett Sir Ray Lankecter s 
letter on the colour of water in Natuu of March 17 1 

remember dlecuwing thli game problem in the case of 
ICC with Sir Joseph Thomson when we stood at the foot 
of the great glacier at Glacier^ B C , during the western 
excursion of the Briti^ Association last summer fhe 
rich blue colour of the hard, clear Ice was remarkable 
even In quite small pieces The same blue colour is noticed 
sdien sunaoe^oe, which has been formed slowlv by con 
duction is taken out of the St. Lawrence River The 
blocks lose their colour when they are exposed for long 
to the light, and espedally rapidly when exposed to sun 
light Coloured sediment and air cavitica in me ice detract 
from the colour I am Inclined to believe that the colour 
of ice Is a real absorption effect, due to the large molecular 
aggregates forming the structure which absorb the long 
rays, and not a ^blue sky ** effect, as i suggested after 
seMng the bhie ice of the glacier 
In the case of water, all the physical properties indlcai^ 
the presence of complex molecular aggre^tei in tohitloni 
wfaidh become gradually reduced in numbn^ as the tempera- 
ture rises Thus the variation of specific heat, of density, 
of viscosity, and compmsaiblU^, alf disclose an effect due 
to a gramial diminution of tm molecular aggregates 1 
believe theee an the same as the ice mmoles and , 
constitute the absorbing medium which gives water its | 
blue colour Sea water is particularly blue, and here we 
probably have added, ttie effect of the salt molecules, In 
addition to the fact that the water Is very clear 
Mr W H Sherxer has shown Smithsonian Rmrt 
ipo^ that the blue colour of the water and ice of the 
gladers of the Canadian Rockies Is a real absorption 
effect The blue colour Is increased by the presence of 
minute white sediment but not by coloured sediment 
If It has not been already tried, it would be very interest 
ing to see what effect ten^ature has on the graenish-btue 
li^t transmitted through very pure water It the colour 
is due to the presence of ice molecules, it should grow 
lets u the numbers are reduced 1 cannot help thinking 
of the beautiful bhie colour of liquid air as soon as most 
of the nitrogen has boiled away if this were due to the 
presenoe of eotnplex oxvgen molecules, such as oxone, it 
would be somewhat similar to water 

H T Basnss 

McGill University, Montreal, March 29 


Caiitre of Oiavity pi Aftmtal Rainfall 

Thx question whethty Mr Cook ■ suggestions in Naturb 
of March 51 have a practical value can be very simply 
settled It is propeecd to eontider the month to mo^ 
rainfalls at a plaoe as a senes of parallel forcesi 
Pm Pt$ where the distance (R) from the 

be^nlng of the war of tha oarreqmndlng centre of 
gravity*^ Is givm 

\*a±S&t± ±1361 

A+A+ +Af 

Now, we astign arbitrary valuce to any ten, say, of 
the p's (and tbess ten epuM he selected In sixQ^^ 
way4, then, the position of fho CO remaining tibe tame, 
wtfhnve obviously a singte Qnaar equation In two variables 
to ghw us the vahiee of the two moMning p’t, and this 
equation can be solved an ItiAalte number of ways. 
Time the eame <XG can ht Muen tr M Mititefy vnrled 
arrangement of slsee of tbs p\ aitf| thtoefore Ita ppsltloa 
gives no Indication whatew of tha atoothibr dhrtifhutloa 
of tha rainfall of fhe pipeea referred to. 

To Itlustrato br jtia|»ls osamptM The abeotut e 
vakit of the elements is of no Impprta^i and taldiig for 
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convenience a rainfall of 36* inches, we might have the 
three following distributions t— 


January 

February 

March 

April 

May 

June 

July 

August 

Se^mber 

October 

November 

December 

Totol Rainfall 


36 36 36 


Rainfall Moment 


Thus A, B, and C have the same annual raiofslls the- 
•ame C G , and the same rainfall moment The ques- 
tion whether or not the seasonal distributions correspond 
to those of actual places on the earth 1 surface is not to 
the point, though, as a matter of fact, C approximates to 
the typical Levantine curve 

Thus places with very different rainfall distributions may 
have the same C G and the same rainfall moment, and 


the proposed method of compering the rainfalls of various 
places appears to have neither a uieoretical nor a prscticat 
value 1n» method may possibly haVe^ certain criticaf 
value in comparing the yearly variatfaM at a particular 
place where there Is fyxt Uttfe change m type from year 
to year and especially In such a country as India where 
the seasonal rainfalls are exceptionally well marked but 
this seems doubtful, and in any cam the method could be 
used only in coniunction with Uie actual monthly values 

Aaoaiw Watt 

Scottish Meteorological Society, Edinburgh April 6 


Csrtain Reactions of Albino Hair 

Ukdbb this heading in Natuox of March 34 (p 96) Miss 
Igema Sollas referred to some experiments of mine upon 
tbs hair of albino rats in which she failed to obtain one 
of list reactions described in my note (Proc Physkdogic^ 
SoG , March ay 1909) It Is, of course not Improbable 
that different albino rats may carry different chromogeni 
and that some of them mi^ lack the one which when 
oxidised with H, 0 ,, gives a brownish colour On the 
other hand, the failure may be due to the presence of 
some of the formalin which may not have been completely 
washed away from the previous reaction 

There Is one new observatkm which I should like to 
r ecord hare, since it bears upon the H.O* reaction The 
action of 11,0, is an oxidising one, and the fvoduction of 
a brownish tint may be interpreted u due to the oxida-f 
tion ol a colourlesB ohromogenous body prssent In albino 
hairs If this interpretatkm Is right, othsr oxidising 
agents should produce a rintiiar tint During November 
of last year 1 casually placed two dead albino rats upon 
the top of one of my cages, them latter being kept out ol 
doors The rata were rargstten, sod left exposed to the 
Mr for about a fortai^t Dur^ this interval the weitber 
had been wet and wanti for me time of year Upon 
discovering them at the end of title interval, I notioed Oat 
on both rats the upper side, and part of the belly and 
back, had sseumed me saflse sort of brownisB tinge that 
H,0, produeee The under tide of both rata, Vmw had 
been pro t e ct ed from tiio wet and llgliC fa^ tie contact with 
tha cage, was quHa wtalto. Sm eeenu pooti^ to 
psdfim the chromogenoua eubstanea ostenettly p r es e n t In 


rata by ftm oaMba of the air in the pceaaoce of 
ooatimious moiatuce. 1 do not think that IMt. played 
jaiaeh pact la the fesiotioik, tinea throughout thS period it 
was vary dull weathar 

Tbs mentioo of light hrlnfr' mt to taother point in Mi4t 
Soltu'k note She mf* <fM>t pralopg,d ioattontoir In tho 
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forauUm fluid results ia the ^structioa of the colour I 
mm inclined to think that this destruction does not depend 
upon the solution but Is due to the action of light I 
nwced the same thing in my experiments , but, in addition, 
1 wu enabled to obwrve^oecausa I kqrt my rats in flat 
vessels standing on a bench-^hat It was bnly 

the upper surfaces eniosed to rather bright sunshine that 
thus faded The under surfaces remaiim as brilliant a 
yellow as before To confirm this conclusion I placed all 
my rats, still immersed in the solution, In a dark cup* 
board, and the partially faded colour somewhat returned, 
but not, I think quite to the same intensity as originally 
long as i kept them in Che dark the colour was re- 
tained. Whether this would be so indefinitely 1 should not 
like to say but certainly It lasts for several months 

The yellow dnge assumed by some albino rats is, 1 
think not a phenomenon of light action ms Miss Durham 
ouoted by Bmss Sollas, seems to imply so much as one 
<fue to age. It Is possibly a manifestation of diminished 
metabolism and lessened oxidation Of the several 
hundred albino rats which ! have bred, I do not remember 
any within their first year showing this yellow tinge while 
it has been a frequent observation that old rats (after 
about the first year), thouA they were kept !n semi-dark 
ness manifested a very obvious yellow colour 1 do not 
Wish to commit myself to this as a positive statement, for 
I made no scientific records of the matter I am speaking 
from general impression alone, but it is certain there Is 
a marked contrast between the pure white hairs of young 
rats about six to eight weeks, and those of some twelve- 
month or older rats all living under the same conditions as 
regards light 

With regard to Miss Sollas 's experiments with the skins 
of guinea-pigs and with that of a single mouse there ore 
several considerations of interest that suggest themselves 
Miss Sollas found as I did that albino mice give a 
negative result with formalin but 1 subsequently found 
(Proc Physiological Soc , October 33, 1909) that if pie- 
bald mice are treated with c per cent nitric acid in 75 per 
cent ipifit and are placed In the dark m about five days 
most of the white areas of the pelage turn to a beautiful 
rose-pink colour The same Is true of albino mice These 
experiments were performed In the summer but during 
one cold week last winter I r e peated the experiment on 
a singb blade piebald inouw, and the colour-reaction 
failed to appear Upon plaelng the vessel containing the 
solution and mouse in an Incubator at loa* F , the rose- 
pink colour appeared The dependence of this colour 
reaction upon temperature is confirmatory evidence that 
the phenomenon is one of ferment action 

It would be interesting to see If guinea-pig skins which 
fail to respond to the formalin reagent, would do so with 
the nitric acid Gio P MuxMtB. 

Biol^^^^artment London Hospital Medical 


The Bleotrificatlon of InsnUting Mateiials. 

SoMX time aM, while endeavouring to get a trustworthy 
method of producing static charges In a humid atmomhere 
X had occasion to experiment with celluloid Kolled 
celluloid sheet with the surface burnished was found very 
suitable If a tasfel " be made of this material by 
cutting up a small piece of thin sheet into narrow strips 
then by simply placing the * tassel on a table and 
stroking with the fingers strong electrlflcatloo is pmluced 
On ralring the * tassel ' the strips diverge, and remain 
divergent In a most striking manner 
A further curious effect was observed, if two 

narrow strips of celluloid were rapidly pulM between to 
fingers they were both electrified, one of to surfaces In 
contact being positive the other negafive At first no 
conslstmt twiim were obtained that might lead to an 
explanarton of to phenomenop some found to top strip 
alwgys positive some the bot^ strip when the pieces 
were held horixontolly Later however Mr M. McCallum 
Paii^eve, of Edinburgh Academy noticed tot to order 
of eMctriflcatlen d^fkenM on whether to strips were bent 
upwards or downwards when pulled in a horixontal dlrec 
ttor through to flngen. This seems to be to true 
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explanation Of the surfaces in contact, one Is in com 
pression the other In tension, with celluloid the com 
pressed surface is always negatively the stretched surface 
positively electrified. The Aect is very apparent if tbo 
tsm strips are pulled slowly between the first finger and 
to thumb and the strip In contact with to thumb wttl 
be -h or — according as it is concave or convex to the 
thumb 

Of other substances investigated paper vulcanite, and 
shellac have the tame property and mica to a lesser 
degree 

I propose to investigate the phenomenon further, par 
Ocularly with relation to elecMfication by compression 
and cleavage In the meantime 1 have made a small 
eleetrical machine in which three endless bands of celluloid 
run over pulleys Suitable collectors are provided and 
considerable + and — charges may be obtained The 
charges are no doubt produce by the combined pressure 
and Dending, as already explained. 

Waltsu Jauhsok 

Provanside Higher Grade School Glasgow 


Bffbct of VoTjfing Temperatures upon the Colour and 
Growth of Pur 

The following may be of interest to readers of Natuxb 
Some time ago an ordinary all black cat was accidentally 
shut up in a refrigerating chamber on one of the Orient 
Line mail steamers when the vessel was in Sydney 
Harbour The chamber was not opened until the ship was 
ofif Aden which it about thirty two days out When the 
cat was brought out it was scarcely recognisable Its coat 
had become long and thick, and the fur on its back was 
nearly vdiite It had lost one ear through frost bite 

The change in the cat • environment from the intense 
frost of a refrigerating chamber to the intense heat of the 
Red Sea was accompanied by a rapid change in the cat s 
appearance The heavy white coat rapidly felt out and 
by the time the ship reached London the cat had practically 
regained its normal appearance. 

1 did not see the cat but have Inquired carefully into 
the statements and have had their truth vouched for by 
one of the directors of to Orient Coinpany 

A Campbell Geddes 

Royal College of Surgeons In Ireland, Dublin 
April 6 


April Meteor Showers 

Ih the present year there is likely to be a greater 
amount of meteoric activity about A^il 18-19 ^ 

might be expected a few days later There will then be 
an interval of quiescence until April a6 Between the 
latter date and the end of the month several important 
displajrs become due The following are details of the 
most interesting towers as calculate by the writer that 
occur during the period April xa-30 — 

Epoch April 19 i4h 30m (GMT) shower of second 
order of magnitude Principal maximum April 18 
ash 18m secondary maxima on April 19 occur at 
ih ism and gh 2501 

Epoch April 27 aih som shower of twenty third order 
of magnitude Principal maximum April a6 x6h a6m 

On April a6 there are also secondary maxima at sh aom 
and tSh Km and another on April ay, 6h 
Epoch April a8 iih x^m shower of fourteenth order 
of magnitude Principal maximum April 30 4h a3m 
’Hiero w a secondary maximum on April aS, lyh. 30m 
and two otort on April aq at lah and aoh aom 
Epoch April aq lah shower of fourth order of magni 
tuoe^; the principal maximum becomes due about 
April a8, lah ^ 

While there are three meteor showers that fall between 
April a6 and the end of the month there is only one of 
any importance during the period April la-ss In some 
respects this earlier isolated display is the more interest 
ing however owing to its being of greater Intensity than 
the others, and of a somewhat different character 
Dublin John K HxNav 
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TUE Eksmo'^ 

S IR GODFREY LAGDEN has given us, in these 
two volumes under review a valuable history of 
the rise of the Basuto nation in the Swltzerlana of 
South Africa, under the leadership of a great man — 
Moshesh 

The Basuto, under the sway of this remarkable 
personage were for the most part compounded of 
clans of the so<alled Bechuana peoples yet the root 
of their present national name — Suto (the Ba Is 
merely the plural prefix)— seems to have been derived 
from the same tribe or district of north-< 


taking Thaba Bosigo and establishing a secondary 
Zulu power in Basutoland (about 1833), but he could 
only have done this by surrounding the mouhtain and 
gradually starving out the Basuto clan Hiis pur 
pose even if he entertained it was thwarted by 
the action of the emigrant Boers who, by means 
of their firearms and system of lau^r camps 
(a defence of linked wagons) defeated Moselekatsi 
and drove him permanently beyond the Limpopo 
River 

Thus It was mainly the action of the white man 
which enabled the Basuto clan of the Southern Bechu 
ana to expand into the Basuto nation The emigrant 
Boers after sound 1 > thrashing Mosclckatsi, saved 
from complete extermination the Bechuana peoples 


north-eastern Zulu 
land (Ama*sutu Usutu) as that which gave rise to 
the present royal dynast) of the Zulu people, to which 
(!]echwayo belonged No doubt it sent 
other enterprising adventurers farther 
west By one of these was founded the 
Ba suto clan from which Moshesh arose 
in the circumstances ated by Sir Godfrey 
Lagden on p 19 Moshesh was not 
directly descended from the stock of some 
bygone Zulu adventurer whose tribal 
name— Suto or Sutu — had been adopted 
by these Bechuana people, but from a 
distant re]ati\e of the same rnci d 
ongin whose ancestors had rem nned in 
the Amahlubi country to the south The 
grandfather of Moshesh however had 
been adopted as a son and successor b> 

Sekake a Bakwena chief (app rentlv do 
scended on one side from the origin'll 
Umu-sutu) This adopted son was called 
Pete He was succeeded by his own son 
Mokachone who was the father of 
Moshesh (this name as it stands means 
a woman's garment in the Se-sjto 
language, but Sir Godfrey states that 
It 18 more probably an abbreviation of 
Moshesh wc which he interprets ns 

shaver or leveller ) The birth of 
Moshesh must have taken place about 
1792 at Monkhoaneng in Northern 
Basutoland 

About 1815 Chaka obtained complete 
control over the Zulu Kafirs of Zululand 
and Eastern Natal and commenced that 
senes of bloodv wars in which, at the 
lni\cst possible estimate a million Bantu 
negroes perished wars which started a 
senes of convulsions amongst the negroes 
of South Afnca that only came to an 
end by the death of Lobengula in 1S94 
the capture of Gungunyane by the Portu- 
guese in 1895 and the complete subjuga 
tion (by force and by diplomacy) of the 
Angoni Zulus of Western Nyasaland by 
Sir Alfred Sharpe in 

Wave after wave of Kafir or Zulu inva , , 

Sion of Basutoland took place after 1820 and, but for I between the Kalahari Desert and Lake Ngami on the 
the mountainous character of Basutoland and the north and the Drakensberg Mountains on the sbuth 
valour and genius for warfare of the Boers not even ] 'The emigrant formers themselves occupied, in the 
Moshesh could have saved the remnant of the southern | instance the less mountainous elevated plateaus 

to the north of the Caledon River 
But although Moshesh and his Basuto received ^e 
first missionanes (1833) ffl^dly and practically at no 
time put any opposition In tno 



RM0, fy T hmnxU»»gk\ 

Fio» I — FotUfitd Cavs at LvUn Muupha a Btraa 


from TheBaaatoa. 


Bechuana jpeoplos who gathered round him But he 
found in ^aba Bosigo^he Mountain of Night 
ut^der the shadow of Mount Machache in north- 
western Basutoland — a stronghold from which no 
force— black or white— «ver availed to dislodge him 
The Zulu conqueror, Moeelekatsi, might perhaps, 
have succeeded (in spite of onie severe repulse) in 

1 TbaBancoi tba Mowuahww »od iboh Comrtnr ByStrOadtiay 
<Loadoa Hotcfaiaaon and Ca, 1909.) Met 14# oaU 
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put any opposition in tbo way of the spread of 
Cbnstianity and educadon tlitiy strons^y objected to 
the Boers as settlers in what is now the Orange Free 
State They wished to learn the wisdom of the white 
man, and, above all to acquire his firearms end his 
horses (early in the 19th century they had begun thot 
affection for the horse which has resulted la the re» 
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niarkablo breed of Bn^tuto pomes and the t nation of 
a Biisuto cavalry that has been and uill be no 
negligible quantity m the forces of South Africa) 
Moshesh and his descendants as soon as they saw 
a chance entered Into friendly r^-lations with Mosele 
katsi in the far north and his son Ixibengula with 
the kings of Zululand and the more powerful clans 
of British Kaflfraria and Northern Natal In fact 
no liooner were they relieved from the menace of 
Zulu conquest bv the action of the Boers than they 
strove bv many subtle means to push th< white man 
rts far aw ly as possible from tnt centre of South 
Africa 

Their dislike of the British w quite as ^reat as 
their dislike of the Boers Between 1840 and 1852 


native negro peculation of 



1 / by brfnck 

7io Fall* and Gorga. From The HaMitoa. 


Moshesh and his chiefs made u»e of the British power 
to stave off a Boer conquest of their country After 
that they attempted an aggressive attitude towards 
even the British and inflicted on the soldiers of Sir 
George Cathcart a very serious repulse Trom 1858 
onwards they fought intermittently with the Orange 
State Boers (the Basuto being the aggressors) until 
at last getting worn out in the struggle with these 
dogged white men, they invoked British protection in 
x868 They were annexed as a Native State to the 
government of Cape Colony in 1872 but an attempt 
to disarm them brought oh a fresh outbreak of war- 
fare in which the Cape forces gained no laurels and 
General Gordon’s intervention proved futile In 1884 
Basutoland was disannexed and has henceforth been 
directly controlled by the Imperial Government 

NO 21 1 1 , VOL 8^] 


Since 1884 when the _ 

this State (which is nearly the size of Belgium) 
amounted to about 170000 the total number of the 
Basuto has risen to nearly 400 000 at the close of 
1909 Education, under French Protestant and British 
Wesleyan misbionaries has made considerable 

strides The country in fact is so prosperous that 
It IS becoming a fictor of increasing importance in 
the problem of South Africa B isutoland (the re- 
viewer thinks) should have been made — if the advice 
of llie one or two st itesmen governors of South Africa 
had been listened to m the first half of the iqth cen- 
tury- the Empire State of South Africa the principal 
stronf^hold in all that region of the white race and 
ample temtones farther north or farther south might 
have been allottetl then to the few thousand 
Basuto who asked for little more nt thit 
period than peace security and an inalien- 
able right to a reasonable amount of I md 
Now as things are constituteil Basutoland 
IS emphatically a black m in s countr\ ‘ and 
from Basutoland radiates a vigorous impulse 
which will go far towards securing for the 
black man eventual terms of equal partntr- 
ship with the white in the administration of 
the southern half of Africa Lest wc should 
be petty minded and regret this let us turn 
our eyei to the recently explored regions of 
Northern Rhodesia portions of Nyasaland 
and Katanga (greatly denuded of indi 
genous populations by various r lust 
whub now invite settlement almost by the 
million on the part of adventurous white 
peoples 

The volumes reviewed deal mainly with the 
history of this interesting Basuto people 
They arc well illustrated by good photo- 
graphs and the numerous pictures of thi 
Basuto types show clearly the three negro 
elements imperfectly fused from which this 
section of the Bechuana peoples Ins been 
built up There is that of the Bushman (who 
immediately preceded the Basuto as the indi- 
genous occupant) of the ugly flat nosed type 
of horest Negro or Pigm> (which rcapfieirs 
elsewhere in Soutn Africa) and finally the 
typical Bantu strain from East Central Africa 
which imparts to many of the Basuto faces 
rehnement of outline and considerable br dn 
capacity The scenery of Basutol iiid (the re 
Mtwfsr writes from actual cxi>crience) is 
imongst the grandest of the world s land 
scapes and Sir Godfrey Lagden has taken 
care to emphasise this by Wort und 
Biid The second volume closes with ser 
viccnble notes on the Suto dialect and 
appendices of great usefulness to the 
of Africa The book is however of very 


student 
great general interest 


U H Johnston 
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OCEANOGRAPHICAL MUSEUM AT 
MONACO 

A S stated m last week's Nature the inauguration 
^ of the Oceanographical Museum at Monaco took 
place on March 28 in the presence of representatives 
of the Gkivernments and navies of France, Germany 
Italy Spam, and Portugal and a great gathering of 
men of science of all nations who were invited by 
the Prince of Monaco and entertained as his guests m 
his ancient palace at Monaco and in various hotels in 
Monte Carlo The inaugural f^tes lasted for four 

I Not* Sir Codfrty • rosurk* on thi*, p. 643 voL ii 
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days, they were planned on a scale of magnificence 
rarely attempted, and drew upon the resources of 
art in a manner which we believe has never been 
paralleled It would almost appear as if the design 
were to show that science, no less than pleasure, was 
a fitting theme for the exercise of art as exemplified 
an painung, poetry, and music , and that, in any case, 
the dedication of a great international scientific uistitu- 
tloD provided by the princely mtinificence of an indi- 
vidual • was no eve^day matter^ to be passed by 
unnoticed save by the specialists immediately con 
cmed 

The inauguration was an arresting function, which 
could not fffll to impress the most rosnsrdless pleasure- 
seeker in the gayest haunt of the Cfite d’A^r with 
the thought that science even in, perhaps its least 
known department, was a thing of high import- 
ance To us the fact that someone had blundei^ 
and no admiral of the British Fleet was there to 
join the high German French, and Italian officers 
in offering a tribute to the scientific study of the 
sea was a cause of humiliation It is little short 
of a disgrace that the country in which modem 
oceanography was created, and the navy the 
ChoXUngef of which reveaM the wonders of the 
ocean as a whole were brought to the attention of 
the gathering only by the Pnnoe’s gsinerous recogni 
tion in his inaugural address of British preeminence in 
oceanographical research, and in the name of the 
ship engraved on the fa<;ade of the new building 
We know, of course that the breach of international 
good manners was due to no intention on the part of 
Uie King or of the Prime Minister to inflict a slight 
upon a noble enterprise, but the effect was none the 
less deplorable, md on behalf of the British scientific 
public we desire to g^ve exp^ion to this feeling in 
the most emphatic way The offiaal representation 
of the Royal ^lety the Royal Society of Edinburgh, 
the Royal Geographica) Sodety, and the ChaUen^er 
Society showecT at least the good will and apprecia 
don of Brldsh men of science 

It seems more appropriate to occupy this article 
with a short descripdon of the museum itself than 
with details of the formal speeches at the ceremonial 
inauguration, the performanoe at the opera, the 
pageant m the harbour symbolidng the landing of 
Herouiei, mythical founder of Monaco, in a blaze of 
fireworks and the conduding reception by the Prince In 
the Palace One evening was devoted to a series of 
lantern demonstrations, by Lieutenant Bourr^, which 
proved of extraordinaxy interest on account of the 
kinematograph presentation of die routine of woxic 
on the Pmcssfs AUce ih handling the various oceano- 
grwhical instruments and appliances at sea 

T^e Prince of Monaco has devoted an increasing 
amount of time to de«p-sea investigation since he 
commenced his observations on the Gulf Stream in 
the salling-yadit HtrondeUe in i88$, and as a result 
of his in that vessel, in the auxiliary steam- 

yacht Pritictsse^ AUce, and in his present splendid 
vessel Pftneesse Alice IJ be had accumulated, by 
1898, so large a coUectloa of natural-history specimens 
that he resdived to build a^museum in whicb to bouse 
thorn On April 25, 1899, tte foundation-stone was 
Hid on the ssutbem face of the cliff which bounds the 
peninsula of Monaco, and die great building designed 
oy U Delcfortrie has now been completed and 
equipped, ffid was formally hnauguratjed on March a8 
this year The first object lias been greater enlarged, 
and the Oceanographical Museum as It is estabUshed 
to-day contains more than dm nudiuS of a collection 
gatMared from all loyesraators of aU the oceans lllus- 
tradve of the adiole sdence Of oceanography On 
the face of the chff the foundattons of the museum ^ 
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are almost at the level of the sea. Two storeys are 
biult facing the sea, with the rock as fhelr rearwaifj 
and the third storey is on the level of die roek form** 
mg the ground floor of the mam frontage, which 
faces north The material is the extrm^ fine« 
gramed white limestone of the La Turbie quarnes, on 
the mountains behind Monaco 
Tha ground plan of the principal floor includes a 
central nail twenty metres square, widi a wing on 
each side forty metres long by fifteen wide, the whole 
frontage being a hundred metres The decoration of 
the front of the buildmg includes representadons in 
relief of deep-sea invertebrates and fish, and the Whole 
18 crowned by the Prince’s arms and a gigantic alba 
tross and sea-eagle The names of the ChdUenger 
Talisman Valdivia HirondeUe Pnneesse AUce and 
other ships which have become famous in the annals 
of oceanography are boldly carved along the front 
Two great ^ups of symbolic statuary flanking the 
immense window of the landlnj& on the upper floor 
represent Truth unveiling the mrces of the world to 
science, and Progress coming to the rescue of 
humanity The roof of the central part of the build- 
ing eignty-seven metres above the sea, forms a 
meteoroio^cai observatory, and the main roof five 
metres lower, forms an immense terrace, measurmg 
a hundred metres by fifteen metres. The entrance- 
hall floored with mosaics representmg the Pnneesse 
Alice at sea surrounded by trophies m deep-sea fish 
contams the two great stone staircases leadii^ to the 
upper floor, and unobtrusive doors leading to the 
stairs by whidi the director’s room library labora 
tones workshops and aquanum on the lower floors 
are reached It opens into a large square hall lighted 
at night by an tmm^se pendant representihg a 
medusa the lights m which are so disposed as to 
bnng out the anatomy with extraordinary distinct- 
ness Four smaller lights are encased in models of 
radiolarians very exactly reproduced 
A marble statue of the Prmoe in yochtlng costume 
leaning on the rail of his yadit, eccu^es the centre 
of the hall , this remarkably fine portrait, mieouted by 
M D Puech was presented by a number of the 
sovereigns of Europe and other admirers of the Prince 
Great doors to rignt and left open into the two wings 
of the building, each forming a lofty hall, Uj^ted 
by windows alon^ each side, which may be flbacted or 
darkened as required. The western hall is at present 
fitted as a meeting-room for functions, and here the 
ceremony of mauguration and the banquet took place 
The platform at the west end is surmounted by an 
Inunense painting showing the slaty-blue ocean 
heaved Into a long swell, with the white form of the 
Pfinceese AUee m the background Electric lights In 
clusters representing seaweeds and marine animals, 
hang from the roof, and the celling is frescoed with 
views of the sea and ships 
The eastern hall is occupied try a collection of 
oceanographical apparatus and specimens of marinot 
soolofly, arranged in a provisional way The collec- 
tion tHckides several whale skeletons, Arctic and Ant- 
arctic seals, models of fish, and a vast number of 
yiedmens in preservatives The Ubela are written in 
FrenclL Englirii and German, and ^ve sufficient de- 
tails of the eahiblts to enable a vlritor to appredat« 
the remarkable character of many of the q^tnens 
On the upper floor, the oentrel ball contains models 
of the Prineesse AUca I ahd iAa Pfintesse Alice II , 
showing the arrangements for sounding and for work* 
Ing the zoological apparatus There Is a vdiale-boat 
exactly as mA by Jtha ptodsim whaler, With the gun 
throwing the exploeive harpoon at the bow, and the 
full eqtdpmtat of harpoons, hn0s, and lenoe* Tbe^ 
easteni haB on this floor fill ultimahdy be devoted 
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to physical oceanography and to deep-sea apparatus 
Here there, is a mat coUection of drrages tow-nets 
showing the various devices for opening and closing 
at a given depth the deep-sea traps wiUi which the 
Pnnce has revolutiomsed the method of obtaining 
animals from the greatest depths, and many other 
appliances either as used or in the form of models 
At present a part of the room is occupied by a collec 
tfon of spedmens illustrating marine industries such 
as fishing, sponge-gathering collecting pearls, as 
well as the use of peerl<4heUt coral, tortoise-shell, and 
similar products The western hall is not yet 
arranged, but serves at present for classifying the 
various collections of motlusca bottom-samples &c , 
which are being dealt with 

The purpose of the museum is to have all the pnn- 
cipal collections in duplicate, one set for exhibition, 
the other for purposes of study The aquariums have 
aLreadv been utilised for the purpose of physiological 
and biological researches and the httle steam vessel 
Eider is available for students to familiarise themselves 
with the methods of practical oceanography This 
Httle steamer, of twenty tons displacement and sixty I 
horse-power is fitted for working to a depth of 
2000 metres, and is being used for the detailed study 
of the portion of the Mediterranean in the immediate 
vicinity of the museum 

The Oceanographical Museum under the direction 
of Or Richard to whose admirable description of the 
building and the collections we are much indebted is 
only one pfrt of the Oceanographical Institute which 
the enlightened munificence of the Prince of Monaco 
has calm yito existence With the object of arousing 
interest in scientific marine studies in France, the 
Prince started a senes of lectures at the Sorbonne in 
1903, and m 1906 he gave perpetuity to these courses 
of lectures by purchasing land which was much 
wanted for the extension of the university buildings 
and presenting it to the French nation together with 
a building specially devoted to university instruction 
in oceanography This building is now nearing com 
plebon, and will probably be opened in the present 
ytar, or at latest in 1911 Needless to say the univer 
sity and the French Government accepted the gift 
with lively gratitude Three professorships have been 
created in connection with it, M A Berget having 
the chair of physical oceanography M L joubm 
that of biological oceanography and Dr P Portlcr 
that of the physiology of marine life The administra 
tive council under the presidency of the Prince m 
eludes the names of several highly ^stuiguished 
Frenchmen, but the committee for perfecting the insti 
tute IS international, and includes representative 
oceanographers of all countries Great Britain being 
represented by Sir Joha Murray Dr W S Bruce 
and Mr J Y Buchanacu 

During the course of the Monaco gathering four 
important international committees met, eaoh with 
the Prince as chairman, and, cimsidering how hia time 
was filled with State oeremonies and hospitality, it is 
only extraordinary enthusiasm, as well most un 
usual physical strength, that enabled him to preside 
hour after hour, with unfailing courtesy and constant 
tact, over prooeedings conducted in three lahguages 
The oommittees were those for po'fecting the Oceano- 
mpbical Institute, for research in the Mediterranean 
In which we understand that the Italian Government 
will take an active part , for rdsearch in the Atlantic, 
where International cooperation hoped for, to be or- 
ganised at a future meeting to be convened by the 
Oceanc^fraphlcal Institute m Pans, and, finally, for 
the preparation of a new edition of the l^nce^s 
hathymdnoal chart of the oceans It was dedcM in 
the new edition of this chart to suppress the indication 
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of the nature of the bottom which is often fallacious, 
to add contour lines and certain physical features on 
the land and to re\ ise the terminology 
By his rese'irchcs the Prince of Monaco has won 
for himself a place in the foremost rank of men of 
science and by enshrining the results in the monu 
mental buildings at Monaco and Pans he has invested 
his labours with permanent value for all time His 
modesty and eirnestness greatly impressed all tpose 
who took part in the procc^ings here described and, 
if a proof of this is demanded it is enough to say 
that no one m authority mentioned the cost of the 
works which is usually a prominent feature in tlic 
description of any benefaction 


THE RECEN 7 GROWTH OF POPULATION IN 
WES 7 FRN EUROPE 


I N his inaugural address as president of the Royal 
Statistical Society, dehvered in November last and 
publish^ in the Journal of the Society for December 
Sir J A Baines deals in detail with the growth of 
the population of western Europe during the thirty 
years 1870-1900 The review covers the sixteen 
countries of western Europe properly so-called, ex 
eluding Russia the countries of south-eastern Europe 
and the half way States of Hungary Galicia and 
Poland In 1870 the population of western Europe so 
defin^ amounted in round numbers to 192 millions 
a total which had increased by 1900 to 239 millions — 
an uicremcnt of nearly 25 per cent But as shown 
b\ the table below, the rate of increase was very 
different in different countries 



Totiit pvreont 

Country 

incfCMO 
of pOfnilRttoii 
1870- 1900 

Sweden 

232 

Norway 

28 9 

Fioland 

$13 

Denmark 

361 

Holland 

433 

Belgium 

31 3 

( ertnany 

38 I 

West Austria 

244 

Switzerland 

24 a 

England 

43 3 

Scotland 

33 * 


21 9 

Spain 

12 8 

Portugal 

24 2 

France 

6 0 

Ireland 

-17 6 ^ 

Total 

24 6 


Avemit* finntuil rates of increue 
per thomend 87«>-t9«» 


Natnral 

C niui 

Leska^e 

11 7 

7 0 

47 

139 

8 $ 

54 

139 

133 

07 

12 9 

W 3 

2 6 

13 I 

12 0 

1 1 

98 

96 

0 2 

12 S 

10 8 

1 7 

78 

77 

0 [ 

79 

7 3 

07 

13-0 

12 0 

IX> 

12 8 

96 

33 

94 

66 

28 

4 9 

40 

09 

99 

73 

2 6 

1 4 

1 9 

+05 

6 I 


12 6 

8 7 ~ 

74 

^3 


France and Ireland are both very exceptional the 
population of Ireland actually decreased by nearly ib 
per cent , while that of France increased by 6 per cent 
only In the Scandinavian countries the increase 
ranged from 23 per cent in Sweden to 36 per cent 
in Denmark ana 53 per cent m b inland, in the 
central group from 24 per cent in western Austria 
and Switzerland to 43 per cent m England and 
Holland In all countries except France the natural 
rate of increase, by excess of births o\er deaths has 
been greater than the actual rate of increase the 
aven^^e annual rate of increase by excess of births 
over deaths amounting (as shown by the second 
column of the above table) to 8 7 thousand of the 
population, while the census only shows an average 
annual increase of 7 4 per thousand T^e loss or 
leakage has been greatest in Ireland, and next 
greatest in Norway and Sweden m all countrfett save 

Italy the rate of loss was greatenn the d^de i88c^ 

than in either the earlier or the later decade— 4n fact 
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neariv three times as great — but the continuous In 
crease in emigration from Italy has placed it of recent 
years at the head of the etnigratmg countries (Ireland 
excluded) 

In all the countries considered, both birth- and death 
rates have fallen and in the majority especially those 
countries (as Holland Germany and Austria) in 
which the death-rate at the commencement of 
the period was high the fall in the death 
rate has exceeded the fall in the birth rate 
as shown by the tabic below the natural 
rate of increase was therefore greater at the end than 
at the beginning of the period in spite of the fall in 
the birth rate Englana is one of the exceptional 
countnes for the death rate, even at the commence 
ment of the period was moderate and the fall tn the 
birth-rate has rather more than kept pace with the 
fall in mortality 


Country 

Sweden 

Norway 

Finland 

Denmark 


Mofttt Annual Mean annual 
death rata birth rmto 

per loool Mr loool 

i 871'I9 oo iVi tpoo 

17 3 28 9 

168 30 7 

o 34 7 

183 31a 


Decline percent In ratei 
between 1 B 71 and rguo 

Death* Hlrtha 

10 4 Its 

4 1 S 3 

112 130 

108 3 9 


central group except England and Scotland The 
births per thousand marn^ women of fertile ages 
on the other hand, have fallen in eveiy country with 
the sole exception of Finland (and perhaps one should 
add Norway) and most markedly in the central 
European group 

* The thirty years included In my survey,” Sir Athel 
stone Baines concludes * have been generally characterised 
by a moderate rate of growth of population, Interrupted 
until towards the end of that period by considerable 
emigration since reduced except in one or two cases 
People marry a little more than they did a generation ago 
and in most of the countries reviewed, they marry earlier 
but the growth in the relative number of the married has 
been accompanied by a material decline In their output of 
children Illegitimate unions, also whether less freemen t 
than before or not at least conbihute less to the tale of 
births The community Is therefore almost everywhere 
becoming an older one with a gradually decreasing basis 
for the coming generation Thanks to a general improve- 
ment in hygienic conditions fewer succumb to disease 
especially in early life and the mortality having decreased 
more rapidly than the fertility of the population the excess 
of births over deaths is relatively not below but on the 
whole indeed a little above that which prevailed at the 
beginning of the period ' 


Holland 

3 t 2 

343 

*4 3 

II 4 

Belgium 

20 8 

305 


10 3 

Germany 

248 

37 3 

183 

7 7 

West Aastna 

27 6 

3 *» 4 

*33 

65 

Switserland 

21 I 

29 0 

19 I 

87 

England 

19 6 

3a 6 

149 

>5 5 

Scotland 

19 8 

SS’b 

>3 4 

123 

I'*'? 

27 i 

365 

19 0 

54 

Spain 

306 

3 S 5 

36 

2 a 

Portugal 

2-r / 

S^r 


— 

France 

22 4 

238 

93 

12 6 

Ireland 

18 2 

*43 

I 1 

>3 * 

^TotiJ 

»j« 

3*5 

>3 7 

6-6 


1 Kigon* in iulies are partly utuuaiod 


The factors contnbuting to the fall in the birth rate 
which has recently attracted so much attention, are 
analysed in detail by Sir Athelstane Baines For the 
most part it is clearly due to a fall in the fecundity 
of married women of reproductive age llie proper 
lion of women of reproductive age to the population 
has in many countries (as in the United Ungdom) 
slightly increased in other cases remained almost 
steady or fallen very little The proportion of such 
women who are married as shown by the table below. 


Conntfy 

Sweden 

Norway 

FInliM 

Denmark 

Hollaod 

Belgium 

Gemsny 

West Austria 

SwitserUad 

England 

ScoUSnd 

Italy 

Spam 

Portugal 

Franca 

Ireland 


Number married per jooo 
iroreen yd i 3 ~ 4 S^ 


LesUimate blrthR per rooo 
married women 15 45I 


1870 

i9uo 

1870-80 

1890-1900^ 

4*0 

411 

*78 

268 

436 

418 

30* 

301 

Soa 

471 


392 

450 

463 

268 

*59 

440 

446 


331 

409 

471 

33 * 

* 5 * 

471 

SO4 

319 

*85 

44S 

419 

473 

44 » 

SI 

* 7 * 

366 

496 

469 

292 

*35 

435 * 

4*0 

3 >* 

* 7 * 

5*0 

539 

386 

*69 

S(a 

557 

sds 

359 

420 

45 * 

— 

*59 

53 * 

401 

55 * 

3*5 

IS 

UQ 

288 

490 

Soo 

276 

*49 

■ ki italfeB 

ara partly 

Mtlmatad. 



Total 


has fallen m aH the Scandinavian countries save 
Daimark, but has increased tn all the ooitatiiet of the 


FROF BARS LARUOUi: 

O N March 15 Geheimrat Prof I^ndolt the Nestor 
of physical chemists passed to hts rest full of 
years and of honours How few are left now of 
that ardent band who in the early fifties came 
under Bunsen’s inspirntion in romantic Heidelberg * 
In a brief notice it is impossible to give nn adequate 
picture either of the m in or of his deeds One is glad 
to think however tint his devotion to science will 
be recognised in the memorial lectures by which the 
various societies strive to do honour to the memorv 
of distinguished investigators 
Hans Hcinnch Landolt was born in Ziinch in 18^1 
and began the study of chemistry in the university 
of hin natixe town His Wanderjahre were spent in 
Breslau, where he graduated m Berlin, where ho 
studied under Rose and Mitscherlich and finally, in 
Heidelberg His progress in the academic career 
was rapid He became a Privatdozent m Brcslnu 
(1836) an cxtraordinarius professor in Bonn (1858) 
and an ordinanus professor in Bonn (1867) He then 

? roceedcd to the Technische Hochschule in Aachen 
n 1880 wc find him m Berlin where he occupied the 
choir of chemistry In the Landwirtschaftliche Hoch 
schule until in 1891 he succeeded Rammelsberg as 
director of the second chemical institute of the 
university When old age came upon him his 
enthusiasm did not wane , he was active to the last 
lAndolt’s researches were by no means confined to 
one branch In organic chemistry be studied for 
example compounds of arsenic and antimony, the 
action of potassium amide on various carbon com 
pounds and the chemical changes in the flame of 
coal gas In inorganic chemist^ ho dealt with sub- 
jects such as phosphine, solid carbon dioxide ammo- 
nium amalgam, thiosulphurous acid In aqueous solu- 
tion the interaction of Vomine and nitric oxide It 
Is, however, on his pioneering experiments on mole- 
cular refraction and optical activity that his fame as 
an investigator will last for all time With the 
excciption of the contributkms of Biot veiy little of 
importance had been done on the nrteasurement of 
the specific rotations of optically active substances 
until the field was taken up by Landol^ In a series 
of papers which are models of exactitude. At a conse- 
quence of the experience he gained, workers In stereo- 
chemistry are indebted to Bun for nunserour improve- 
ments in the technique of polarlmetric observatton 
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He was engaged during the last twenty years of 
his life on the fundamental problem as to whether a 
change of mass during a chemical action can be 
effected by the ether possibly taking part as it might 
be conceived to do by the appearance or disappearance 
of electrons or by the disintegration of atoms Ihc 
final result of these expenments which demanded 
on the part of tlie manipulator the exercise of extreme 
patience and involved the most exact measurement 
was a confirmation of the law of the conservation of 
mass 

It may be added that Landolt’s Optisches 
Drehungsvormogen organischer Substanzen und 
dessen prakLische \nwen<lungen and his Physik 
alisch-chemischc 1 abcllen ith Bornstcin) are 
classical works of reference 

In a land where men of science arc held in honour 
It was natural that I andolt s services as n teacher 
nnd investigator should lie appreciated to the full 
Although he himself was the most unassuming of 
men ind although his work was not nf the kind to 
brin^ him into the glamour of the footlights it fell 
to his lot to receive an unusual number of high dis- 
tinctions He was held m esteem and afTcetton by alt 
who had the privilege of his acquaintance 

Alex McKenzie 


PROh R ABKGG 

P ROF RK H VRD ARECG, whose untimely death 
in his forty second ye it was referred to in these 
columns on April 7 w is one of the most distin 
guished representatives of the second generation of 
ph>sical chemists It was it the end of a billooning 
expedition on April 3 that whilst attempting to land 
the balloon m which Prof Abegg had journt)ed from 
Breslau to Koslin caught in some bushes and tilted 
with the rtsult that he was thrown out and suslamid 
a fracture of the skull from which he expired m the 
early morning of April ^ 

studied chemistry at Kiel Tubingen and 
Berlin and devoted himself at first to organic 
chemistr> He took his Uegr(*e as a student of A W 
\on Hofmann in iSqi with a dissertation on amido- 
chrvsene but the far reaching results then recently 
aclueved in the field of physical chemistry attracted 
him and kd him into post graduate work m the 
laboratories of Ostwald Arrhenius and Nernst 
As assistant to Nernst in Gottingen from i8()4 to 
1899, Abegg devoUd himself to most of the problems 
of ph>sicul chemistry The action of kathode rays 
on various salts the silver germ theory of the latent 
image measurements of the depression of freezing 
points and the osmotic pressure of concentrated solu 
tions» und electrochemical problem* in turn claimed 
his attention, but his theory of electro-affinity, which 
was formulated along with Bodl^nder marks his 
greatest achievement at this stage of his career In 
1899 Abegg went to Breslau University where he 
was soon made an extraordinary professor Here he 
continued his work, but a good deal of his time was 
absorbed by editorial duties The theory of electro- 
nffinitv led to much work on complex Ions which was 
carried out in conjunction with pupils from all parts 
of the world including England Russia Japan 
America, and Australia apd thi* work in turn led 
to the formulation of his theory of valency 
Abegg acted as editor of the Zettschnft /&r Electro 
chemie and at the time of hi* death had edited 
about half of a Handburh der anorganischen 
Chemie It is to be hoped that the work in connec- 
tion with this Handbuch is so far advanced as to 
ensure its completion In connection with analytical 
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chemistry, along with Prof Herz Abegg published 
his Chcmibches Praktikum which marks an initial 
step in the application of the ionic theory to the early 
stages of uualititue analysis u step which had been 
indicated by Ostwald in his Wissenschafthche 
Grundlagen der nnal>Uschen Chemie 

At the London International Congress of Applied 
Chemistry Abegg was appointed on a committee tc 
consider the annual publication of tables of pljvsico- 
chemical constants and he attended n meeting of 
this committee held in Pans last Ottobw Last 
(k:tober Abegg was apfHnntcd director of the Physico- 
Chemical Institute at the ntw Tcchnische Hochschulc 
at Breslau which is to be opened next October in the 
presence of the F mjieror 

Finally a word as to Abegg s genial persomlitj 
He made his students feci like colleagues and w is 
always available with suggestive advice If wi place 
Abegg in the second generation of physic d chi mists 
he has done his duty by the third gentritum and 
his de ith will be mourned as a personal loss in ill 
parts of the world 


SIR WILJMM BOVShlhLD 

A ll friends of educ ition will diejdy deplon tin 
loss of Sir William Bousfield who ditd on 
April 7 in hi<* sixty-eighth year Although he h ui 
received the ordinary Oxford education Sir \\ illi im 
Bousheld s w idc cuUun and sound judgment en iblcd 
him to the growing inifK^rlance of prariicd md 
scientific education md to form correct conclusions on 
the advice which he tagerly sought and acted upon 
of scientific men bUcled to the London bchwil 
Board of which he was a member for six years in 
1882 he took the deepest interest in all probkins con 
nected with the improvement of element iry etiuialion 
and during his membership he vv is ch urman of tlu 
special committee which was appointed to cunsidir tin 
question of manual training That committee Ichi! 
evidence from a number of experts and U w as mainlv 
owing to its recommendations that the I ily and 
Guilds of Ixindon Institute and the Drapers C om 
piny subsequently provided funds for i grr it 
educational experiment in the provision of manual 
instruction 111 a cert un number of schools under the 
direction of the Board which rcsulleil not onU in 
the general adoption of handicraft instruction for bovs 
but also of domestic teaching in ill girls schouls Tlu 
success of this experiment was largely dui to the 
efforts of Sir W ilium Bousfield who whin he ci ised 
to be a member of the School Bo ird became vict 
chairman of a joint oommiltce under whose direction 
these important experiments were sutccssfully car 
ried out 

Associated with the Worshipful Company of Cloth 
workers by family tradition he w is ippointed in the 
year 1887 a represent illvc of that company on the 
council of the City and Guilds of 1 ondon Institute 
Although the Institute was exclusively concerned with 
the development of scientific and technical instruction 
Sir William Bousfield** advice proved of the gnatest 
possible service to the several committees of the Insti 
tute charged with the diffcr«it branches of its work 
It & however m connection with its technology 
committee— of which he was for many years first 
vice-chairman and subsequently chairman — that his 
loss will be most felt In the solution of the many 
difficult problems with which the department of 
technology has had to deal Sir William Was able to 
render great assistance and, of retent years, as chair 
man of the board of examinations of that deoartment 
which was charged with the preparation of schemes 
of instruction in everv branch of technology, his help 
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was grtA.i}y appreciated The continuous develop- 
ment of the work of that department, not only in the 
United Kingdom, but also in the colonies, was largely 
•due to his clear judgment and full appreciation of 
the value to artisans and others of the tedmical snstruc 
tton which was thus encouraged 
It IS however, in connection with efforts for the 
improvement of girls* education generally that Sir 
WilUam s name will be best remembered To the 
work of the Girls* Public Day School Trust over 
which he presided and which owed its success largely 
to his efforts, Sir William devoted himself without 
sufficient tiioughl of the strain upon his health and 
•energies x\ll who have had the privilege of acting 
with him recognise the extent to which his courtesy 
of manner and wise counsel enabled them to overcome 
difficulties arising frequently from conflicting in 
terests Of his services to the cause of chanty organi- 
sation and social reform this is not the place to speak 
but there can be no doubt that all those who are 
now occupied in the promotion and improvement of 
sound education In this country are the poorer for 
his loss 


NOTES 

We announce with deep regret the death of Sir Robert 
Giffen K.C B , F R S on April la at seventy three 
years of age. 

PaoF J H PovNTiNO F R S hag been elected a 
member of the Athenssum Club under the provisions of 
the rule which empowers the annual election by the com 
fnittee of nine persona of distinguished eminence In 
science literature the arts or for public services * 

Thb council of the Linnean Society at its last meeting 
decided to award the Linnean gold medal to Prof Georg 
Osslan Sars professor of soology in the University of 
'Christiania In recognition of hb eminent services to zoo- 
logical science Prof Sars has been a foreign member of 
the Linnean Society since 189^ 

Mk C Bird, headmaster of the Rochester Mathematical 
School and the author of textbooks on geography and 
geology, died on April xi at sixty-seven years of age 
He was three timet president of the Rochester Naturalists’ 
Club, and was a Fellow of the Geological Society 

A JOINT meeting of the American Society of Mechanical 
Engineers with the Instltudon of Mechanical Engineers 
wilt be held this summer in Birmingham and London 
The meeting wlU open at Birmingham with a reception by 
the Lord Mayor of Birmingham and the members of the 
tlocal committee on Tuesday July s6 Following the 
me^ngs at Birmingham on July s6-a8 the members of 
the American Society of Mechanical Engineers will be 
•entertained in London A conversazione wilt be held at 
the institution 00 the evening of July sS, and die follow 
Ing day will be devoted to the reading and discussion of 
^pers in the morning and a dinner in the evening 

CoLUHBU UifxVBKstTT, Kow York, it about to lose by 
hie resignation, the sarvldki of Dr Charles F Chandler, 
who has held a ehair of chembtry in that Institution tinee 
1864. The completion of his academic career will be 
Signalised by a banquet to which he will be entertained 
in the Waldorf Astoria Hotel on April 30 by a number of 
the leading American chemists On that occasion Dr 
Chandler will be presented wiffi a bronze bust of himself, 
aad there will be created, as a permanent memorial, a 
Chandler tesdnioniai fund in aid of the Ubraiy of the 
Chemists Club 
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A NUMBER of changes in the organisation of the mines 
inspectorate and mines inspection dbtricts have just been 
approved by the Home Secretary, who has followed the 
recommendations of the Royal Commission on Mines In 
connsctlon with these changes, the following appointments 
have been nude — Dr W N Atkinson, divisional 
inspector for the new South Wales district, Mr W H 
Pickering, divisional inspector for the new Yorkshire and 
North Midland district , Mr H Johnstone divisional 
inspector for the new Midland and southern district, and 
Mr W Walker, divisional inspector for the new Scotland 
district 

A axNBftAL discussion on the constitution of water will 
be held on Tuesday, April s6, at the Faraday Society 
Prof James Walker, F R S will preside The discussion 
will be opened by Prof Walden, of Riga followed by 
the reading of short papers by Prof P Guye, Mr W R 
Bousfield K.C and Dr T M Lowry and of conununl 
cations sent by Prof Nernst and Mr W Sutherland of 
the University of Melbourne In connection with the dis- 
cussion, and particularly In honour of Prof Walden a 
dinner of the society will be held on the following evening 
Wednesday April 37 at the Trocodero Restaurant 
Ixindon W The president of the society Mr James 
Swinburne h R S , will preside 

The progress of the recent eruption of Etna is shown 
in the following summary of Reuter telegrams from 
Catania — Apnl 7 — ^The eruption of Mount Etna con 
tinues The stream of lava from Cisterna Regina Is 
advancing slowly while the stream from Monte Nocllla 
has considerably increased It is now 300 metres In width 
April 8 --One lava stream Is increasing in speed and has 
entered the Fusara district travelling at about nine yards 
an hour Ajml 11 —Several of the Etna craters continue 
In active eruption The flow of lava from the Fusara 
crater has ceased but the streams from Monte Sona and 
in the Bottari plain are still advancing 

In connection with the aviation week to be held at 
Verona in the first fortnight of May it is proposed to 
organise a first International Congress on Adnal Loco- 
motion On the scientific side the movement has received 
the support of Profs Angelo Battelll (Pisa) Giovanni 
Celoria (Brera Observatory) Giuseppe Colombo (Milan) 
Count Almerlgo di Schio, Dr Enrico Forlanlni, Prof 
I uigi Palazzo Prof Righi (Bologna) Prof Vito Volterra 
(Rome) Hitherto there have been few opportunities for 
interchange of Ideas between those interested in the 
theoretical and practical aspects of aSiial navigation and 
the proposed congress should afford a valuable opportunity 
for effecting a closer rapprochement between workers who 
are studying the problem from widely different points of 
view 

Thb Sheffield meeting of the British Association will 
open on the evening of Wednesday August 31 when 
Prof T O Bonney, F R S , will assume the presidencj^ 
in succession to Sir J J Thwnson F R S , and will 
deliver an address. On Friday September a, the Irst 
evening discourse will be delivei^ by Prof W Stirlings 
on ** Types of Animal Movement * On Monday, Sep- 
tember 5 the second evening discourse wUl be delivend 
by Mr D G Hogarth, on ' New Discoveries about tnt 
Hlttites * The concluding meeting will be held on 
WedneKk^, September 7 A rde^tion be given at the 
Town Hall by the Lord Mayor (die Earl BtcwllUam, 
D S O > on Thursday, September i an 4 a receptfon will 
be given at the Ualv^ty on Tuesday, ^eptembtar d. A 
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number of garden partie# will be arranged, full partieulara seventy firms exhibiting, excluding the pictorial section 
of whldi ndll be announced later A lecture on Spirit Photography ’ Is given tiitee timea 

dailf Illustrated by some alleged * real spirit * photo- 
Tki Argeatme Scientific Society it organising an Inter gra^t at well at by example* of what it possible by 
national American Scientific Congrett to be held in the known methods 

city of Buenot Airet on July 10^5 This congrett will - 

form one of the itemi of the programme arranged to com w I* Anthfopologie January February) Prince Georges 
memorate the centenary of the revolution of May i8io Cantacuzene detcribes a collection of eleven akullt from a 
which brought about the independence of the Argentine primitive cemetery at Corneto near CivitaVecchU Of 
nation at well as that of other nationa of South America these he gives a detailed series of measurements and the 
Dr T F AlcorU President of the Argentine Republic Is «wlt of bis investigation is to confirm the view that the 
the president of the congress and Prof N B Moreno and old Roman race was composed of several divergent types 
Mr E M del Pont are the general secretaries The work National Geographic Magattne for February Mr 

of the congress will be done in eleven sections each having Byron Cummings detcribes the great natural bridges m 
a number of subsections The sections and the presidents ^ disturbance of the vast 

appointed are as follows — engineering Mr L A Huergo strata of red and jeltow sandstone underl>ing that region 
physics and mathematics Dr M R Candioti ch^istr^ which left natural obstacles through which the rivers have 
Dr A Qulroga geology anthropology, ^ F worn their way One of them Is the Edwin Bridge a 
Ameghlno biology Dr A Gallardo geography Md graceful structure with a span of 194 feet and an eleva 
history Dr F P Moreno economj« and statistics Dr jog Finer than this is the Augusta Bridge 

E S Zeballos , military science Brigadier ^”®*’** ” combining massiveness with graceful proportions It ie 
Ricdieri naval science Rear Admiral M J C Mansilla and a6i feet between the abutments Stilt 

psychology Dr H C Piflero All communications shwld ^ proportioned is that which the 

be addressed according to circumstances to the president Indians know as Nonnesoshi or * Stone Arch the 
of the executive committee Mr I A Huergo or to the greatest natural arch as yet found measuring 308 feet in 
president of the committee of propaganda S E ^nd 375 feet between the abutments In some 

Barablno care of the Argentine Scientific Society sop pjacei the process by which these natural wonders were 
CbUo Cevallos Buenos Aires formed may still be seen m action 

\ PiiOTOGRAPiuc Arts and CRArra Exhibition • Is Major Stanton late Governor of Khartum in a lecture 
open for this week only at the Royal Horticultural Hall recently drtlvered before the Colonial Institute quoted in 
Vincent Square Westminster It is an exceUent and re ^ Exploration for April notices a curious fact 

presentative show of modern photographic apparatus and about the Jerboa or kangaroo rat It Is found in con 
materials and includes a pictorial section in which may s,dorable numbers in places miles and miles away from 
be seen some of the finest portrait work and examples of water or even dew and I was at a loss to understand* 
the appRcxtlon* ot photography to variou* technical pur how these Httle animate could exist through the ten months 
pose* such at criminology metallography photomicro of drougltt It tppeara however that after the tcanty 
graphy in cokmri «c Demonstrations, lectures and rams a sraaU wild melon of bitter taste but full of juice 

kinematograph shows are given from time to time With flourishes In the dsMrt The jerboa as soon as the melon 

regard to cameras, the chief fact that strikes one is the „ rfpe. bites off the stem and proceeds to dig away the 
total absence of the large cameras that were famibar the melon so that It gradually sinks below 

some years ago often speclnUy made for exhibition and the level of the ground The constant wind soon covers 

instead of them there are Innumerable small cameras some jt over with 6 to 8 Inches of sand which protects It from 
excessively small and others of more moderate sUe. but the scorching sun and from drying up When all other 
all designed to give the utmost portability with efficiency moisture has evaporated, the jerboa goes to his larder 
Messrs Marion and Co show one that takes plates of melons, and drinks the juice of these till the rams 
ij inches by a| inches md foMa Into a rectangular come on again One Jerboa will burv as mam as forty 
block that weighs only 6 ounces, and la about half an of these Uttls melons to last him through the dry season 
inch thick Including the lena and ohuttar Mevan 

Adama and Co , Meaara Hwghtons Meaara A E Staley ^ AnthropologU (Tome xx No 5) containa an intereat 
and Co and other firma ahow cameraa nearly, If not mg article by Dr R Verneau on three skulls discovered 
quite, as compact and some of tbeae are of a quality of by M Manauy in the cave at Pho-Binh-Gia in the okieit 
workmanahip that leaves nothing to be dealred and when Ws yet explored in Indo-China This cave is situated 
provided with a first-class lens give pictures that will m west of the village of the same name and 75 kU 
permit of considerable enlargement eo thsU a really efficient north west of Lang Son (Tonkin) All three skulls are of 
camera may now be the constant companion, In fact as fhe same ethnic type and apparently belonged to a race of 
well ae In name, of naturalists and travellers, without the taon than medium height The most complete is that of 
feeling that It U something extra to be carried The » >nale, of which the mandible has also been obtained* 
present tendency to develop in tanks for predetermined A detailed description of the three skulls Is given The 
times Is obvious In the many models of apparatus for complete male skull is dolichocephsUc (index 73 47), slightly 
this purpose The Standa Company has a new pattern in phmnosygous, with a rather narrow but woUnmiwed fore 
which the rack diat carries the plates Is hinged so that head jomewfaat prominent parietal protuberances and the 
It will open out and if suspended by one end allows supradUary arches are prominent only In the region of the 
free access of ahr to the surfacea of oU the plates a con glabella The chief characteristic of the head Is its dls** 
vwlent method of drying them Colour photography Is harmony In which respect the oM Indo-Chinese race 
repr es en t ed by Messrs Sanger Shepherd and Co , Messrs aMuroaches the Cro-Magnon race of the Reindeer period, 
Lumike, and Mesarsg Wratten and Walnwright Tele- ^ GrlmaWl ^ of the mid^Juaternary age and Lagoa 
photo lenses are shown by Messrs Dallmeyer^ Messrs Santa man, the most ancient ^rpe yet known in South 
Staley and Co , and others There are altogether about America The skulls of Pho-Blnh Gla ore certainly not 
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Mongol. They »eem rather to be rcpreientativei of the 
primitive Indonesian type of which the Miao-tse and KhAs 
oi well aa varloua peoples In the East Indian Archipelago 
are descendants llie skulls appear to belong to the white 
rather than the yellow branch of the human race which 
fact supports M de Quatrefages s theory (which has been 
accepted by other students) of a white element having hved 
once In the continental regions of the For East The 
implements associated with these remains are of a Neolithic 
type ornaments and pottery are rare The absence of 
bones of large edible animals in the archaeological layer 
leads to the conclusion that the ancient troglodytes of 
Pho-Binh Gia were mainly vegetable feeders but they also 
fed on fresh water molluscs It is proposed to moke a 
fresh investigation of this important cave 

Thb whole of part vii of vol cxvili Abt iil of the 
Sitsttftgrbemhfs of the Royal Vienna Academy of Sciences 
IS devoted to a relatively long article by Mr O Straeker 
on the plica longitudlnolis of the duodenum with its 
associated papilla in man and the lower mammals these 
remarkable structures being discussed in detail from the 
morphological histological and physiological standpoints 
in a number of species 

A SPXciAL exhibit has been made In the hall of the 
Natural History Museum of the mounted skin and 
skeleton of the specimen of the monkey-eating eagle 
(i tthecophega recently living In the Zoological 

Society a Gardens and the only example of Its kind 
hitherto exhibited alive in England, and probably in 
Furope This splendid eagle It will be remembered was 
discovered by the late Mr J Whitehead and described 
as a new genus and species by Mr Ogilvie-Grant in the 
Jbt$ for 1897 Its nearest relative being appare* tly the 
South American harpy eagle IThrysaitus har^$a) Great 
credit Is due to Mr Rowland Ward for having made a 
complete mounted skin and skeleton from a single bird 

CoNaiDBXADLB interest attaches to a letter m the Field 
of April 2 from Mr C W Stockley on rhinocproscs living 
for long periods In Somaliland without water They 
mhabit certain parts of the Bur Dab where, during the 
dry season there appear to be no pools over a consider 
abfe area the two nearest known drinking places being 
thirty-three and forty five miles distant 1 o these pools 
It Is believed the rhinoceroses make only very occasional 
journeys Such moisture as they require is obtained by 
eating the leaves of an ak>c locally known as dur Belsa 
oryx on the other hand maintain existence in the thirst 
land by eating a small kind of gourd called by the Somahs 
unum but kudu, which bkewise go without drinking for 
long periods in this country browse on dur 

Wx have been favoured with a copy of an excellent little 
illustrated guide to elk and ptarmigan shooting in Norway 
by Mr Erhng Hiorth, published in English at Chnstiunia 
Brief accounts are given of the haunts and habits of the 
two species together with full Information as to sportmg 
localities hotel-accommodation tariffs game-regulations, 
suitable clothing, &c. The pairing-season of elk in Norway 
commences about Septen^)>er so, and the stags shed their 
antlers the following February, and begin to grow the 
new ones in May which are clear of the velvet In 
Auguat or September The antlers begin to degenerate 
after the twelfth year Highland elk are stated to differ 
from those of the plains by Uw slight development of 
palmation in the antlers The calves, either one or two 
at a birth, are l{om in May 

Wt have received vol zli of the third Mrlet of the 
AnaltM del Museo Nadomd Me Bumos Aires the contents 
of which include Dr Ameghlno's paper on Diprothomo, 
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already noticed in Nature as well as several articles by 
Mr Juan Brdthes on South American Diptera and Hymeno- 
ptera and a tong one by Mr C Spegaztini on Argentine 
Mycetozoa In two articles from the succeeding volume 
(xx of the complete series) Dr Ameghino describes a 
>oung tapir skull from Tucuman as a new species under 
the name of Taptrvs spegasetnUf and likewise adduces 
evidence consider^ to prove the existence of a prelacteal 
dentition in the genus The Tucuman tapir differs from 
T amertcanus In its shorter and wider nasals The pre 
sumed existence of a prelacteal dentition is afforded by the 
presence of small dental caps overlying some of the teeth 
of the milk-eerles 

The alien problem has long since been acute In Great 
Britain in the case of human bipeds and it promises ere 
long to become so as regards their feathered analogues for 
the additions to the list of British ' birds are becoming 
appallingly frequent the two latest according to the April 
number of Witherby s Bnttsh Birds being the lanccolated 
warbler (Locuife/fa lanccolata) a specimen of which was 
shot in Lincolnshire on November 18 1909 and the 

Corsican woodchat (Laniur senator badttis) of which an 
example was killed in Romney Marsh on June ao of the 
same year The former species breeds in Kamchatka 
J upan and Saghalin and appears never to have been 
previously recorded from western Europe so that it has 
nothing whatever to do with the British fauna To 
exclude such stragglers from the British list seems 
impossible us there is a gradual transition from these to 
species which are more regular visitors At the same 
time their inclusion is a great nuisance os tending to 
swamp the proper fauna and a satisfactory way of deal 
mg with the difficulty is urgently required 

The Bulletin du Jardtn Impirtal Botamque St Peters 
burg (vol X part 1 ) contains a list of fungi from the 
district of Moscow compiled by Mr J P Petroff and a 
note on the geotropiam of some hiffa fruits by Dr N 
Montevordo and Mr V Lubimenko The latter refers to 
Luffa acutangula and other species which it is stated 
acquire a positive gcotropic tendency at the period when 
the fruits ripen with the purpose of casting the lid to 
allow of the escape of the seeds 

Systematic articles in the Kew BuUettn (No s) are 
provided by a revision of the genus Myxopyrum ^o^l 
municated bv Mr A W Hill and a decade of new African 
determinations Mr C E Legat presents an account of 
a trek from Pictersburg in a north-eastern direction across 
the Zoutpansberg range in the Transvaal undertaken with 
the object of studying the trees and shrubs growing in 
this little explored region South of the range Dombeya 
rotundsfoUa Sclcrocarya caffra and Dtchrosiachyt nutans 
were frequently met with Copaifera mopane Pierocarpus 
angolentis and Adansonla dtgitaia were found to the 
north A sununary of Thompson's report on the forests 
of the Gold Coast directs sp^al attention to arguments 
adduced as to the great Influence of forests on physical and 
climatic conditions 

An article on Chinese Rubi tqr Mr W J Bean pub- 
lished in the Kew BuiUHn (No a) gives particulars xif 
some of the new species collected by Mr H Wilson 
Their beauty lies chiefly In the ftem and fohage although 
one or two may under cultivation, yield new fruits of 
good quality Ruhut VeiteMt noted as one of the most 
attractive Is a bush with purple steins and hapdsome 
pinnate leaves ft pofyiri^hus is a dwarf shrub without 
prickles, but densely clothed with hairs R coreanus Is 
distinguished by Its bluish white stems, and R PntkerU 
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If an elegant climber The opportunity of studying these 
and other Chinese species is afforded by the cstabhshment 
of a border in the gardens among the collection of the 
Rosacea near the Pagoda 

A UAONiFiciNT botanical scene in the Lichlang range 
situated in the big Yangtse bend In western Yunnan Is 
briefly described by Mr G Forrest In the Gardener t 
Chromeh (March 26) The limestone valley at an alti 
tude of 9000 feet is the home of many Primulas notably 
Potssonii denticulata and ForretUt The lower slopes of 
the range are covered with two dwarf evergreen species 
of oak and pines and the cliffs arc clothed with masses 
of Primula Cremanthodium Meconopsis Gesnera and 
other brilliant flowers The pine belt ranges from 10 000 
to 13 000 feet where it gives place to rhododendron forest 
and scrub and that in turn to Alpine pasture The pine 
belt 3nelds the finest and rarest plants e g many species 
of Primula Lihum (including L lophophorum) Cyan 
anthus, Codonopsis and Androsoce The Alpine pastures 
also abound in magnificent plonts the most unique being 
two new densely hirsute species of Saussurea found on 
limestone rubble at a height of 16 500 feet 

Rsvorts on various field trials with mangolds, swedes 
and seeds hay have recently been issued from the Midland 
Agricultural and Dairy College The trials are made on 
the usual lines and aim at ^scoverlng the best varieties 
of the particular crops and the most suitable manures lor 
use in the districts concerned 

About eight years ago sisal was introduced into British 
East Afnca and found to grow well The quality of the 
fibre it satisfactory its quantity U rather higher in the 
coast belt than in the highlands but the cost of production 
in the latter case is less than in the former by reason of 
the better climate and cheaper and more regular labour 
supply In the Agricultural Journal 0/ Briltsh East Africa 
fvol i! , part in ) the whole problem is discussed and 
although no definite conclusion is reached there seems a 
prospect that the industry may be put on a sound b isis 

It is not unusual in some districts to use sawdust as 
litter for cattle and as It would then form a constituent 
of the manure produced Its nitrogcn-content is a matter 
of some Interest Mr Kinch recently examined ^ number 
of samples and the results published in part v of the 
Agricultural Students Cavite are as follows — 
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0 10 

Spruce 

0 14 

Kim 

0 27 

1 

I nrch 

0 iS 

Ash 

0 29 

068 

Fed pme 

0 30 


These figures refer to the dry matter In Its ordinary state 
sawdust might be supposed to contain about 10 per cent 
of water in which case the mean nitrogen content is about 
os per cent 

Mbsbrs Pkakl and Surface have Issued a further Instal 
meat of their applications of correlation methods to poultry 
problems as Bulletin No 168 of the Maine Agricultural 
Experiment Station The fertility of the eggs, measured by 
the percentage of infertile eggs does not appear to be in 
herited and is to a large degree influent^ by external 
circumstances On the other hand the hatching 
quality * of eggs, measured by the percentage of ftrlile 
eggs hatch^ is a character of altogether different nature 
being Innate constitutional and Inherited It Is however 
adversely affected by heavy winler egg production, whilst 
fertility Is not The two characters are not entirely un 
connected there is a smalt but sensible correlation between 
them, and a hen the eggs of which run high in fertility 
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will also tend to show u high hatching quality Both are 
adversely affected by bad conditions of housing 

In a lecture given at the I armors Club on February *8 
Mr W Herrod said that the usefulness of the bee m 
connection with agriculture had not been recognised by 
farmers in this country until recent years and even now 
many looked upon bees as they did on wasps as insects 
to be avoided In some countries the bee was rightly 
held m high esteem for its usefulness m the production of 
seeds and fruit Most plants depend on insects for 
fertilisation although in some it is done by the wind 
Amongst insects the whole family of bees arc of the 
greatest use next comn butterflies and moths while files 
even do their share of the work but it Is more especially 
the hive bee that is the blossoms partner by carrying the 
fertilising dust from one flower to another After 
describing the inhabitants of the hive Mr Herrod men 
tioned how the workers collect tlie nertar and carry th 
pollen from one plant to another He then quoted Darwin 
I who found that twenty heads of Dutch clover yielded 
I 2290 seeds but twenty other heads protected from bees 
produced not one Then ino heads of red clover produceil 
2700 seeds but the same number of protected heads pro 
duced not a single seed He also mentioned experiments 
made in Amenci which tended to show the great advantage 
gamed by the fertilisation of clover by bees Ihnt bees 
arc useful to the farmer even with ordinary farm crops 
and that some farmirs realise this is proved by the fait 
that hives of bees arc carried into bein fields just after 
horseshoeing and the pHnts are about to bloom so 
that they may be close to the crop to carry out the work 
of fertilisation 

Prop Gresviiir Colr has issued a description of the 
raised map of Ireland contained m the NationM Museum 
of Science and Art Dublin It is it once concise and 
interesting and even without the aid of the raised map 
to which it refers may h* read with profit by anyone 
requiring a short but comprthensivr review of Irish 
logical history The divelopmmt of the surface feulures 
of the country as dependent upon geologinl events is 
followed from Arrhiian times It is enjovabi rciding 
throughout 1 he illustrations are y Some nn oief 
friends but are not the worse for that All are wtll 
chosen 

TfiK records of horizontal pendulums frequently show 
vries of small oscillations winch in their brief period and 
long continuancp are quite distinit from thoM produced 
hv distant earthquakes In previous papers Prof Omori 
has established tht remark ibic farts that the mem periods 
of the principal groups of pu!<intorv os( illations are 4 4 and 
8-0 seconds and thst thtv are ipproxnnatelv constant all 
over the earth has recently r? rurnfol to tlie subject 

in nn interesting report (UuU tin of the Imperial Earth 
quake Investigation Coinniitf<e vol iii No i Tokvo) 

on the oscillations observed in the Japanese islands of 

Oshima and Hachijo and in two neighbouring districtf 
of Tokyo The oscillations he finds occur more or less 
at all times on extcnsivi quaternary plains and on large 
alluvial valle\s but vrrv seldom and only to a slight 
degree at places on granite and PaUeoBOic rocks In the 
islinds the oscillations are of frequent occurrence and 
their mean period is as a rule 43 seconds At Hongo 
in Tokyo three periods exist with mean values of 20 
45 and 75 seconds but those with a period of 45 seconds 

occur four times as frequently as those of the longfer 

period The approach of a deep barometric depression is 
invariably accompanied by the produi tlon of marked 
oscillations which have a mean period of 4 5 secondx 
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Similar instruments installed In two districts of Tokyo* 
a 39 km apart one on bi^ and hard ground, the other 
on low and very soft ground showed that the pulsations 
at the two places differed not only In phase but also in 
their mode of grouping, while the mean period and ampU 
cude were nearly the same 

Bulletin \o 405 issued in 1909 by the United States 
Geological Survey consists of a full account of the pro- 
longed and exhaustive investigations carried out by Dr 
W h Hitlebrand and Dr W T Schatler upon the 
chemical and physical properties of the remarkably interest 
ing senes of mercuric minerals viz ktelnlte montroydite 
terllnguaite eglestonite calomel and native mercury, 
occurring at Terlingua Texas Of these all save the last 
two are minerals which were first discovered and are as 
yet known only at this locality Montroydite terhnguaite 
and eglestonite were first described by Prof A J Moses 
he noticed yet another possibly new mineral but had not 
at his disposal sufficient material for Its determination 
The outstanding mineral was subsequently studied by 
Prof Sachs who gave it the name kleinite and announced 
it to be an ox> chloride of mercury with the formula 
Hg«Cl O, One of the most interesting results arising 
from Dr Hillebrand s analyses Is to show that the mineral 
has a more complex composition, and is Indeed a unique 
example among minerals of the mercury-ammonium group 
•of salts The precise nature of the molcctilar constitution 
however still remains uncertain and it is not known 
what part Is played by the small but varying amount of 
water present the mineral may possibly be a mixture of 
the chlorine compound NHg,CI with other salts of mercury 
The homogeneity above 130^ and the heterogeneity below 
that temperature as revealed by the optical characters 
show that kleinite must have been form^ at a relakvefy 
high temperature Careful tests failed to reveal the 
presence of nitrogen in any of the remaining minerals but 
Or Hillebrand found that the formula for eglestonite 
should be Hg^CI^O, and not Hg,Cl,0, as deduced by 
Moses from McCord s analyses Dr Svhaller s carefui 
goniometric examination confirmed the fundamental con 
ftants and the symmetry already found by Prof Sacha 
for kleinite and by Prof Motes for the other minerals 
hut added enormously to the number of forms discovered 
Dr Schnller who is evidently a whole hearted disciple of 
Prof Goldschmidt based his discussion of the forms on 
the harmonic tow eminciated by that versatile crystalk^ 
grapher 

Thk meteorological chart of the North Atlantic Ocean 
for March Issued by the Deutsche Seewarte contains an 
account of the second attempt at utilising wireless tele 
grams for weather forecasts The experiment was made 
In August and September 1909* and the district of observa 
tion was restricted to 10^^* W longitude. The results 
tend to show that so far as Germany Is concerned It Is 
•doubtful whether practical use can at present be made of 
the telegrams T^ Seewarte coosidera that further study 
of the connection between the weather of any particular day 
In Germany and ^ preceding diatiibution of premure over 
the ocean, and espe^Ify Of the tracks taiUn by baro- 
snatrlc depreaaions is prfanarHy necessary and that this 
•study can best be done by an examination of ^ dally 
synoiittc charts Which have been published for many years 
by t£w Seewarte and the Danish Meteorological Institute. 
VJe believe that similar telegraxna were forwarded to the 
YioAdon Meteorological Office; the results, so far as this 
country is eoncemed, wiU no doubt be given In the com- 
i||Pllt*s next annual repo^ 
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Bvllstin No 36 of the University of lUlnoU conalsts 
of a paper on the thermal conductivity of fire-clay at 
high temperatures, by Messrs J K. Clem«xt and W L 
Egy The fire-clay specimens ars cylindsrs 40 cm long 
13 cm in diameter, with a hole through the centre 3 5 cm 
In diameter for the reception of a imting coll of Mdccl 
wire wound on a porcelain tube The cylinders are further 
provided with two long holes 3 mm in diameter parallel 
to the axis and extending to the central pUne Through 
these paH the platinum ptotlnum-rhodlum thermocou|des 
by means of which the temperatures at two points of the 
central plane are determined The specimens are endosed 
in a fire-c!a> furnace which has an internal dlomete** 
slightly greater than the external diameter of the s^I 
mens The heating current is measured by means of a 
Weston voltmeter and shunt, and the thermocouples 
standardised by means of zinc, silver, or copper freezing 
in a carbon crucible In a special furnace The electro- 
motive force of the couple is measured by potentio- 
meter and galvanometer T wo samples gave constant 
heat conductivities of o<oo36 and 0*0036 respectively 
between 300^ C and 800** C one other Increased from 
0*0031 at 300^ C to o>ooa3 at 700^ C , while a fourth 
increased from 0*0034 M 4^** ^ ^ 0*0036 at 800^ C 

An illustrated article on the Ro>al Liver building Liver 
pool appears In the Bmfdsr for April 9 With the excep- 
tion of the outer curtain wails, the bulMing has been 
constructed entirely In ferro-concrete on the HenaeUque 
system Mr W Aubrey Thomas was the architect and 
Messrs. L. G Mouchel and Partners prepared the details 
of the ferro-concrete work The building is 301 feet long 
by 177 f^ 6 inches wide these dimensions continuing up 
to the main roof at a height of about 170 feet above street 
leveU The domes surnumntmg the main towers are 395 
feet above street level the extreme height from foundation- 
level to the topmost point being 360 feet, about the same 
as that of St Paul s Cathedral This huge building has 
eleven storeys up to the main roof and six storeys In each 
main tower From the structural point of view the build 
ing IS essentially a monolith Each floor was moulded at 
the same time us the corresponding columns and beams 
so that the men engaged in setting up the framework o( 
the next storey had the advantage of a continuous floor 
for the conduct of operations The granite curtain walls 
constituting the exterior sheathing of the building are 
nowhere more than 14 inches thick the weight being 
token at each storey b> lintels forming port of the general 
framework 

Thi first of a series of illustrated articles on the con 
struotion of afiroplanes appears in the Enginear for April 8 
and deals with the Farman biplane This machine has 
the distinction of being the first to combine the rear ifidnes 
for steadying purposes with ailerons or fins for obtaining 
lateral stability Mr Farman began his career in aviation 
as pilot of a Volsin biplane a machine which depends for 
stability on its cellular construction Farman drifted from 
the cellular aeroplane and adopted the s}^tem of manjppl 
control which In various forms Is now almost general 
In the new Farman machines the planes have a supporting 
surface of 48 square metees The older types bpva two 
planes of the same length, whereas the new machines havp 
die lower plane shorter than the upper the lengths being 
respectively 23 feet and 36 feet The width and the height 
between the planes are equal being each 6 feet a} inches 
Both ash and poplar are Used in the construction Most 
Farman biplanes are fitted with the rotary Gnoma wpae 
A feaCtnre of the article fa the numerous clear Sawings 
of details given. 




April 14, 1910] 


NATURE 


201 


OVR ASTRONOMICAL COLUMN 

April Shooting Stars —Mr Dennift^ writes — The 
gibbous moon will be present in the sky during the ensuing 
return of the April I yrids so that a eonsplcuoutfy visible 
diinlay can haraly be expected The night of Apnl ai 
wlA probably be the tune of maximum, but nothing can 
be (mnltelY predicted as to the atren^ of the coming 
shower ft seems to vary from year to year m an 
Irregular manner, and has seldom prmnted a rich display 
comparable with that of the Ai^st Peraeids 

* In 1909 there were few 01 the April Lynds visible 
though the skies were very clear on the important nights 
of April 30 snd ax 

The shower Is however, a very brief one and often 
evades English observers by occurring in the daytime or 
at a period of cloudy weather or bright moonlight It is 
a system which certainly reouires much further observa 
tion though it seldom {atnrldes us with a spectacle of 
abundant and attractive character but it may return at 
any time and present a repetition of the splendid shower 
witnessed in iBo^ so that it should be carefully watched 
every year * 

Halley s Comet — The Cnpe Town correspondent of the 
Daily Matl announces that Halley s comet was observed 
after Its conjunction with the sun at the Cape Observatory 
at 5h 50m am on April 8 The comet was visible for 
ten minutes before becoming lost in the increasing day 
light and Is reported as being brighter than when seen in 
February The comet was observed at the Vienna Uni 
versity Observatorv shortly before 50am on April 11 
and was seen also at the Perth Observatory Western 
Australia 

In No 421 of the Observatory (p 182) it is suggested 
that as Dr Wolf saw the comet as a naked-eye object 
on February 11 the estimated magnitude (90) given for 
the end of February must have been fur too low on the 
assumption that the brightness varies as i/r^A* the 
comet should be at least as bright as the first magnitude 
when near the earth on May 30 

The question of the comet s brightness during May is 
also dlscussod by Dr Ebelt in No 4100 of the Astro^ 
nofftische Nachrichlm (p 140) Taking the recorded 
magnitudes, at various intervals from perihelion during 
the apparition of 1835-6 and comparing them with thoee 
already recorded for the present retiu*n, Dr Fbell finds 
that me apparent magnitude at tfie time of greatest bnght 
ness May 31 mar be about — xy or about equal to that 
of comet xpxoa at its perihelion On this basis the present 
magnitude is about 4*0 and the comet should remain a 
naked-eye object until about the end of July 

A photograph of the comet taken at Juvisy on 
February 13 is reproduced in the April number of the 
ButUtin d€ la SoctAU asironomtQoe 4 e France at that 
time the tail showed as a feeble fine trace about x}** long 
Another photograph was taken on March 7 with nineteen 
minutes exposure but only a feeble Image of the head was 
obtained A drawing by M Baldet, made on March 5 
when the magnitude was estimated as 6 k), shows a 
V^haped appendage the angle between die two tails being 
70® and the southern tail being the faintest and shortest 

Reports from various oountrios emphasise the necessity 
for j^eadlng sound knowledge conceming the comet 
The suicide of a Hungarian farmer “ on account of 
Halley's comet " is followed by a report from Odessa that 
in southern Russia there is a veritable popular terror 
whhdi is being exploited by unscrupulous persons for the 
Mrpese of obtaining money for apodal prayers lie from 
m Ignorant natives We wdeome themm a brochure 
Jfoeh^ from the ManiU Weather Bureau in whldi Father 
Zmek carefully analyses the alleged aources of catastrophe 
and dwwt how utterly puerile they are Sudi brochures 
w printed ui the vernacular, would do a great deal towards 
•undng oscitment, wWch otherwiae may lead to serious 
trottUn. 

Co»n tgioa— A number of observadons of and an 
^tMorts for, comet iqzoa are pdbfiAed in No 4400 of 
the Astrokofalsefte Among the former are 

scni^ made near Che end of January, by dxa late M 
Chariols at the Nice Observatory, and an latmsdng set 
oommualcated by Dr Ristenpart from the Santiago 
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Observatory At Santiago they picked up the comet about 
three-quarters of an hour before noon on January 
(33b 15m , January x8) and followed it until after 6pm 
at the time of the first observation It was only 7*^ east 
and 3i® north of the sun Herr Castro who made the 
position settings during the afternoon noted a striking, 
falling off in the apparent brightness of the comet during 
the ai hours he had it under observation 


Tkx Galactic Systbu its S-rKucrtjRB akp Origin «- 
An interesting discussion of the galactic system its struc 
ture origin and relations in space, is published — its 
Engli^ — by Dr Karl Bohlin m No xo vol xliii of 
the Kt$ngl Svenska \ eienskapsakademtens Handltngat 
Having observed a large number of nebulse and clusters 
and in a previous paper discussed the measures of the 
globular cluster M 93 Dr tiohlm was induced to take 
up the study of the distribution of the various classes of 
the heavei^ bodies and comment^ with that of globular 
clusters From this point of view he has studied the dis- 
tribution of a large number of these objects and concludes 
there^m that their ^stem is situated m the centre of the 
galactic system, for only on this assumption can their 
apparent clustenng on one Ride of the galactic circle be 
explained Exlenmng the study to various other classes of 
celestial objects, the author evolves a systematic evolution 
of them which accounts for their apparent distribution and 
various forms In this h>*pothe8is planetary nebulie 
originally consist of rotating luminous shells filled with 
very tenuous matter These shells, breaking dow n at their 
poles form apparent nng nebuisc with distinguishable 
nuclei i*he galactic system is supposed to have l^pn such 
a planetary nebula having reach^ at present an advanced 
form of ring nebula of which the system of globular clusters 
forma the nucleus the spiral nebulse clustered near the 
poles parts of the broken shell and the Milkv Wa> the 
equatorial belt Diagrams illustrating these distributions 
ami twenty-seven reproductions from photografrfis of 
various nebulae, arc shown on the six plates accompanying 
the paper 


Saturn a Satblutxs and Rikos —In No 610 of the 
revived Astfonomtcal Journal now edited by Prof 
Boss, Prof Barnard records some measures of the acupare 
of Saturn's satellites made by him dunng X9o6-« The 
measures are given in detail and some Interestuig ootre 
on the dimming of the aatelUtes Rhen and Dione unmem 
ately before the final disappearance are appended In the 
case of the former the loss of light amounted to as 
as a-o to a ^ magnitudes Measures of the relatlw 
distances of the satellites and of the position-angles off the 
rings dunng the same period are also given 


The System or « Herclus— From the in\e^tig ition of 
large numb^ of plates taken ot the Dominion Observa 
ory Ottawa Mr Harper has re-determmed the orbit of 
he spectroscopic binary « Hcrculis and finds 
epartures from the elements determined from the x 007-0 
pectrograms The penod according to this later deto 
iinatlon U 40335 days and is a vmmg (Ae 

ournal of the Rojal Astronomical Society of Canada 
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THE GAZELLES OF SEtSTAN' 


V 4 AJOR R L KENNION Briiitb^fwul SebUn, 
^ hM had the good fortune to bring to light wl»t 
re pmcticnlly two new epeciee of gatelle from the 
nd Setetan dletnctt of eaetern Persia 
f these presented by Major Kcnnion beiitf exhibited in 

be UnturfflSStory Miweiiro Of 

ndfled by the mounted head of a buck from Kain two 
otfese by myself appeared in the FisW newspaper for 1908 
ml cxI pp 70 and 499) 

mpared tetfw Atlas or edmi gaxelle (CossUa anrf 

[ernU’s gaxelle (G fnarritU) of Palestine with the form» 
probably also with the latter It egjw i" 
xe presence of horns in the 

rpe^ull of Merrill s gsielle figured by Mr O Tho^ 
iSe Proceedings of the Zool^cal Society for 1904 vol 

X ContBonlcatvd by Ruiufiuoa of ih* Tje»issi of tho Brimh Mukubl 
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ii p 348 the head of the KaJn gazelle dlffert by Its 
larger (ii^ inches) and more fully ringed horns the number 
of rings in this specimen being sixteen and also by their 
lets distinctly S-^aped curvature In profile and rather 
more tublyrate form when seen from in front In the 
general contour of the hornsi the characters of the face- 
markings the very tall ears and the large bodily size 
this gazelle comes Indeed very close to the edmi and 
in all these respects differs from the goitrcd gazelle (G 
subMturota) of western Persia, as it also does by the 
smtuler extent of the white area on the buttocks which 
does not reach up to the root of the tail but is restricted 
to the inner sid^ of the thighs In this latter feature 
shown in a mounted specimen the Kaln gazelle agrees 
with the Indian G bennetti from which it differs by its 
superior size (shoulder height of a fully adult buck prob- 
ably about 38 inches) larger ears and more distinctly 
sublyrate and slightly incurving horns 
In the second notice I compared the Kam gazelle with 
the Yarkand gazelle (which I regard aa specifically distinct 
from the goitred species) and named it G yarcandentts 
ktwttoni not being then aware that it differed by the 
presence of horns in the female and the smaller amount of 
white on the buttocks The name kenniom would stand 
as a specific title were it not that in the Proceedings of 
the Zoological Society for 1873 p 317, Dr Blanford 
described a horned female gazelle from Jalk on the 
Baluchi border of eastern Persia as a new species under 
the name of G fuscifrons In a paper published in the 
same volume p 545 this species was recognised as valid 
by the late Sir Victor Brooke who particularly referred to 
the large size of its ears as a distinctive feature especially 
as compared to sul^utturosa Later on however Dr 
Blanford in the * I^una of British India (where Jatk 
Is stated to be in Baluchistan although In * Eastern 
Persia he hod rightly referred to it as forming the 

southern edge of the Seistan desert) identified fuMciftons 

with benneitt on the ground that a male obtained by Sir 
O St John appeared inseparable from the latter From 
the fact however that the Kaln district which is the 

northern continuation of the Seistan desert is the home of 
a hu'g^ gazelle allied to bennetti in the presence of horns 
In the female and the small extent of the white area on 
the rump but with larger ears and rather more sublyrate 
horns there can be no doubt that this gazelle is no other 
than Jusc$frons which must be re-establiidied as a species 
Gatiua yarcandensUt kennioni therefore becomes G fuset- 

although Kennion s gazelle may be retained as the 
English name 

l^Is being so It Is doubtful whether the Indian G 
hennetti really occurs In Persia at all In Eastern 

Persia * Dr Blanford stated that he obtained a male refer 
able to that species from the Bampur district of eastern 
Persia (alluded to as being In Baluchistan) which differed 
from Indian examples only In some details of the horns 
adding that he believed this gazelle to extend on the low 
lands to the head of the Persian Gulf white above the 
3ooo-foot contour it was r»1aced by the goitred gazelle 
distinguishable even at a distance by its lighter colour 
From the new evidence it appears that the lowland gazelle 1 
of the Persian Gulf infuscifront rather than beimelff 
The second of the ^istan gazelles Is represented by an 
adult mate standing about 39 Inches at the shoulder and 
characterised by the great sum of the ears the marked in 
curving of thp tips of the sublyrate horns and the small 
extent of thtf white area on the rump which does not 
reach the root of the tall In most of these features this 
species resembM Uie Yarkand gazelle as U also does In 
the absence of horns In the female although it differs by 
the smalt extent of die white on the rump which in the 
Yarkand species (plate v of Blanf«rd*s ** Mammals of the 
Second Yarkand Mission *) is very large and ascends high 
up on eadi tide, of the root of the tall This gazelle greatly 
exceeds sabgutftifpza In size as well as In the much larger 
ears lets divergent horns and the smaller white nimp- 
patch, but resembles that species In that the male hat a 
* goitre * Taking the mounted specimen in the museum 
as ^ type It mfiy be known as the Seistan gazelle G 
eefitdttUa 

'The foregoing species collectively indicate a transition 
from the etol and benn^ type on the one hand to 
thif of the goitred gazelle on the other as Is indicated In 
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the case of some of the Asiatic species by the following 
table — 

(a) Females homed no goitre tips of horns not dis- 
tinctly intumed rump-patch small 
(i) Indian gazelle—^ bennetti 

Height about 35 or 36 inches , ears moderate no Intura 
Ing of horn tips 

[3) Kennion 's gaselle — G fusaftom 
Larger, height probably about 38 Inches, ears longer 
horn ups slightly inturned 


(a*) remain (except marica) hornless a goitre, tips of 
horns distinctly inturned 

(b) Rump-patch small, face-markings distinct 
Seistan gazelle— G seUtanica 

very large height about 39 inches ears very long 
horns sublyrate 

(bO Rump-patch Urge 

(c) Face-markings , horns tublyrate colour dork 

(4) Saikik or Y^kand gazelle— G yarcandeniU 

About the size of last but ears apparently shorter 

(c^ Face-markings nearly obsolete , horns divergent 
cotour in winter very pale 

(5) Goitred gazelle--^ fubgutfurora 

Size small 34 to 36 Inches ears short females horn 
less dark lateral band faint 

(6) Manca gazelle — G marica 

tvars taller females horned dark lateral band distinct 

The AfHcan edmi and probably the Syrian Mernll s 
gazelle come In the first group The Mongolian G guttu 
rota Is a larger member of the last group distinguished 
by the small size and peculiar form of the horns of the 
bucks which do not diverge after the fashion of sub 
guttufosa The Central Asia C preewaltkii is another 
allied type 

Certain immature gazelles from Eastern Persia now 
exhibited in the Zoological Society s Gardens as G sub 
gatlurosa ore apparently G fusetfrons 
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BOURNES OR INTERMITTENT SPRINGS 
INTERMITTENT streams break out in our di^ 
valleys when there has been a partial return to the 
conditions of rainfall prevailing during the period of the 
excavation of the valleys The effect of a heavy rainfall 
Is not seen immediately A bourne may Indeed break 
out during a temporary drought following Its immediate 
cause it tiie rise of the saturation level until It Inteiyects 
the bottom of the valley The water then rites out of the 
ground, and flows until the curve of saturation sinks by 
reason of the relief afforded by the flow While Mill 
rising the bourne will make iU appearance at successive 
points higher and higher up the valley . • , 

lliese bournes afford a valuable clue to the method of 
formation of dry chalk valleys Given a period of grMUr 
rainfall and the permanent rise of the saturation-level 
would give a permanent stream with considerable powers 
of excavation Flints lining the bed of the Croydon Bourne 
are covered with a calcareous incrustation to that solution 
and oorraslon would both do work In the formation of the 


valley 

The earliest record of the Croydon and other bournw 
has been traced by Mr Baldwin Latham to Warkworth’S 
Chronicle which shows that m 1473 ' womcre watere 
ranne hugely ** Bournes rose at St Albans, Lewisham 
and Canterbury aa well as at Croydon In Leiands 
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the vipsies or gipseys are apparently similar to bournes 
•• NaJlDoume ft a name formerly given to Ken^ 

or with a oomiptlon of the spe^gi Eylebouni 
‘ Wellasboume ” and “ Winterbourne “ are afto met with 
The Hertfordshire Bourne which hat again been active 
this year, was formerly known as the Wenm^, or Womer 
This is referred to by Camden u breaking out ne^ 
Wading Street Chlldiw (t66i) Mys tfaM It Ts jpofmiwj? 
belted that It never breaketh out but It forMelfetii 
dearth and scarcity of corn, or else s^ extraordinary 
dangerous times snortly to enlue This ftted wm a 
very customary superstition In eonnectitm vdth all ineae 



NATURE 


April 14^ 1910] 


bourncf PertHeocft and plague followed them but we 
can aafel/ aay that the share that they had m these results 
was to disturb the hlih of previous years which had 
accumulated In their channels and when they ran through 
undraloed villages to scatter the germs of disease far and 
wide 

Croydon may be regarded as the centre of a number of 
bournes. In addition to that known ns the Croydon 
Bourne there Is what was no doubt, once its tributary 
bourne* the Merstham or Marlpit Lane Bourne ibere 
was formerly one In the Wickham Valley and others at 
Cheam, CarslMltton and Epsom The Merstham Bourne, 
which is also flowing this year yielded according to Mr 
Latham i 108 530 gallons a dav on March 2 1 at btout s 
Nest. This now rises in a culvert which was made to 
receive the waters when the springs ran high in the build 
Ing of Merstham Tunnel and it follows the vallev north 
ward towards Croydon but sinks into the ground as it 
has from time Immemorial at Red Lion ( reen Smitham 
Bottom This disappearance has not vet been explained 
If It continued a ndle and a half further along the valley 
It would Join the Crojdun Bourne at Purley and together 
they would proceed by the bourne culvert to swell the 
volume of the Wandlc where it emerges from Ixmeath 
Croydon 

Tue present flow of the Croydon Bourne is not so 
extensive as that of 1904 when its point of origin gradu 
ally receded from the grounds of the Rose nnd Crown 
WarUngham, and the gasworks which became completely 
surrounded with water to the Marden Vallev whith it 


surface of on iron or steel bar when permanently deformed 
I and they Indicate the locality of the distortion Ob^vu 
I tlons show that these lines, m simple cases of loading 
I have an inclination of about 50® lo the direction of maxi 
mum principal tension Aisuimng that this inclination 
I rettiums the same under more complex conditions of load 
I ing It becomes possible to construct — at least in direction — 
I the system of maximum principal tension from the lines 
of Liulers found upon a distortim piece This method has 
been employed with some success but it suffers from 
certain disadvantages When the variation of stress is 
considerable only those parts of the bar where the stress 
is greatest show any lines unless the piece is so much 
deformed that the original distribution of stress is greatly 
altered Thus the constructed stress system is either in 
complete or inexact 

I A more useful method is suggested bv the similarity In 
) the problems of elastic solids and of viscous fluids Stress 
’ lines which are lines of stress direction m a solid possess 
certain points of similarity with stream lines which are 
lines of flow direction in a liquid In order to verify this 
connection the comparison has been made between the 
stream system and the corresponding stress system for h 
number of two-dimensional cases ‘ The method employed 
consists in subjecting a steel bar of uniform thickness but 
of varying width to a tensile load until a number of 
1 Uders lines are developed The corresponding flow 
diagram is obtained by means of the well known Hde 
Shaw apparatus for a channel of the same outline as the 
I bar The position of one point on each line of 1 uders is 
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***if*^ tts BughiH Farm Thence the dry chalk 

wlim away to the escarpment and we may reason 
abfr cooef^ that the stream formerly filled the whole 
^•“*7 y®*** although the gasworks at Whyteleafc 

taw M fair amount of water in the field around them the 
^ fallen short of Bughill Farm and m the 
pppoflite direction has not reached Purley Its yield was, 
tawever reported by Mr Latham as 23009^ gallons a 
dw on March ai at a spot below the “ Rose and Crown * 
Jhm If no regularity in the appearance of the bourne 
It laM wasseen in the winter of 1903-4 and previously 
jn I to There were annual flows frdm 1876 to 1883 
Inclusive and it is Interesting to note that Mr Latham 
^ aaniratoly predicted the last fourteen flows from the 
r«i^ maasured in numerous stations on and about the 
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I transferred to the flow diagram and the form of a line 
of distortion passing through this point is constructed 
geometrically assuming that the stream lines represent 
stress lines and that the inclination of the lines of dis 
tortion to these is 50® The constructed line is then super 
posed upon the corresponding line of I uders any divcrg 
ence is an Indication of a defective method or of faulty 
construction 

The figures illustrate the results of three such cases 
Although the correspondLnee between the constructed lines 
and the actual lines of LOders Is not perfect due chiefly 
to certain inherent defects in the method there seems little 
doubt that in those cases the stream line system is a fairly 
accurate representation of the system of maximum principal 
tension G H G 


STRESS LINES AND STREAM IINES 

conditions of stress at any point In a loaded 
J^r J*«ve. been reduced to certain mathematical 
mationa but there U considerable difficulty In applying 
“**? simplest cam I^Li 

>^ods therefore are welcome though they may 
to correctness One such method 
1*^"? the stresses fi^m the distortions pro- 
■«£ ,pe aMheatfon of this method Is 
tw difficult but it has been simplified by the 
ciwoovaiy and study of tbs phenomsnon known as LOders* 

LCMsrs* llnsi «rs markings which appear upon the 
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SCIENTIFIC KNOWIhDCh AND INDUSTRIAI 
DEV El OPAfENT 

'T'HF prizes and cortificntes of the successful students of 
^ the Bath rochnical School were distributed by 
Principal E H Griffiths b R S of the University 
Collet Cardiff on Fibruary 2 when he delivered an 
address In which our educational system was dlacussed 
and the value of technical education emphasised We are 
indebted to the account of the proceedings In the Bath 
Herald of February 5 and to Pm and Penal for November 
1909 for the facts contained in the following summary 

1 A Rsw Bipenimmtsl Method of Invnrisatlsc Certsin Syateine of 
StrsM. By G H Gulliver Procoodlngn of tbs Roysl Sodsty of EUSn 
bur|h Ssuion igo 9 -iOi voL ntx part t (No. 3X 
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The Utter periodical which U iiaued bv the atudenti of 
the Cardiff Technical School, pubUihed a abort article 
dealinfl with the value of ocience In In^Uiotry by Principal 
Griffitha which he eUbmted In hia oddreia 
Principal Griffitha oaid that peroonolly he prefem the 
MonU technical education rather than technical Inotruc 
tion, beeauoe we want in a technical odiool to do eome* 
thing more than the beginning! of a trade, we also wont 
to expand the horizon mereoee knowledge wod incrtaee 
their abllltUa apart from the increaied power it givea the 
otudente of earning their living Uter in life We arc he 
continued patting Birou^ a time in which ^ere are certain 
diflicuhiet naturally ariting There !a no doubt that In 
the Uft ten yeort there hat been a marked change in the 
atpect In which the queetion of education it regarded by 
the people and thoae who need it fn luch a tune of 
change, at well aa the advantages there ore dangers We 
are spending an enormous sum of money — a6 000 oool 
from Impenol sources in educating children to read write 
learn arithmetic and so on Into the hands of these 
children weapons ore being put and then they are not 
taught how to use them It is a fearful blot on the whole 
educational system of the oountry that we spend millions 
and millions of pounds in laying foundations and do 
nothif^ further A great portion of the money is wasted 
and it it were not Tor the existence of technical schools 
and the continuation dosses the situation would be worse 
stilt The time must come said Pnncipal Griffiths when 
if the educational system of the country is to be used 
to the best advantage it must be recctfmsed that young 
people on leaving pnmarv schools and not able to get 
the advantages ot secondarv education must be compelled 
to give a certain portion of the time between the ages of 
sixteen seventeen and ei^teen to studying something 
which may be of value to them in after Ufe 
Dealing with technicel education he Insisted that the 
prosperity of this country depends upon its industries and 
that its industries are dep^dent on the application of 
science The truth of the former statement he said will 
be generally admitted but as regards the latter there is i 
some scepticism It is diflicuU for example to see the ! 
direct connection between the zoologist peering through 
his microscope and dissecting the minutest Insects and the 
process of a great commercial undertaking The con 
necUon Is however close and real Take, for example, 
that great work now in process of accomplishment the 
Panama Canal The man who successfully constructed 
the Suet Canal was defeated in Panama, not t? the 
physical or even the political difficulties but by malaria 
and yellow fpver It has been stated that bi the enormous 
work whitdi wm done before the project was abandoned 
by the French a human life was sacrificed for every cubic 
yard of earth excavated This is now a story of the post 
and the death rate amongst the workers to-day but sli^tly 
exceeds that prevalent in many of the American States 
How has this chaMe come about? No small part has 
been played by the School of Tropical Medicine eetoblidied 
by the Ualveraty of Liverpool 
An elaborate and prolonged investigation In the course of 
which vohiaMe lives were unfortunately sacrificed, resulted 
In the discovery that the ditsemmatm of both malaria 
and yellow fever Is due to so Insignificant a creature M 
a certain epedes of mosMito a discovery which will un 
doubtedly have a profound effect not only on suCh under 
takings os the Panama Canal but on the march of 
civilisation In the future 

It U Interesting to reflect that this discovery like many 
others Which have profoundly affected the commercial 
commurtlty has been mode 1^ men without any thought 
of ffmmciil return but who have been promp t ed eoteiy by 
their love of research and tfielr desire to add to ffie common 
stock of knowledge of mankind It is not too nnich to 
say that every tnereoee in natural knowledge wlU uhimately 
grove to hove its uee and application in the affairs of dolly 

Faraday was the first to establldi the fact that an electric 
surrsat may be generated by the movement of a conductor 
tn a magnetic field When bo first exhibited at the Royal 
Institutiwi the crucial experiment whidi vindicated his 
reoaonlng In this matter, a tody afterwords Inoulred, 
*' But if so Prof Faraday what It the use of It? ” HJs 
reply was a memm'ablc one Madam will you tell me 
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the use of a new bom child? ” RefiStKIor a momeot 00 
the fruits of Faraday's discovery Ttue, ffumerous 
Improvements have been mode in the pnietlcal application 
of the principle by many workers, but all the applications 
of eketjiclty whim gre now so frement •• to he r e|a rded 
as familiar ore bated on the production of electricity by 
the expenditure of mechanical ener^ Wherever a dynamo 
it used there you have on application sprung from the 
brain of Faraday 

Mr Stanley Jevone has made an approximate estimate 
of British capital invested in elecmcal undertakings 
which may be regarded oe dependent on the mechonial 
generation of elemcol power It le safe to say that 
at least 185 000 oool of capital ore thus employea, and 
profitably employed not only in Increasing the comfort 
and welfare of the p^latlon as a whole but in affording 
enmloyment Which otherwise would be wentmg 

Examples of a similar kind could be muttipUed almost 
indefinitely but they are mentioned not eo much to 
estoblieh a proposition as to direct attsntion to the ixnport 
once of scientific investigation not only on its ocoowc 
aide but also from a practical point of view 

It ts by a recognition of this truth that Germanv has 
In recent years outstripped us in some r es pects in the in 
dustrlal race and it is to such institutions as our tedinlcal 
tohools and the laboratories of our colleges that we must 
look for the supp^^ of men who are in the future to restore 
if possible the supromacy which seems to be passing from 
us It must be remembered that not only must research 
receive encouragement but we must train men in whom 
this country as compared with both Germany and the 
United States teems somewhat deficient— men who have 
sufficient scientific knowledge and ability to comprehend 
the discoveries of others and to apply such discoveries to 
the practical affairs of life Men who can act as inter 
mediaries between the laboratory and the market-place It 
is the special mission of our technical schools to suraly 

In conclusion Principal Cnffiths commented on the fact 
that the man of business Is not now as cynical of science 
ns once ho was and observuig that no scientific discovery 
is useless he added that there is nothing more likely to 
advance science than the institution of technical schools 


AiRONAVneS • 

A ny sensation of ' wind ' felt in a dirigible balloon Is 
only that due to the independent speed of the 
balloon It will always be the some whether it be « 
followmg or a head wind, neither more ntur less ihtense 
bemuse the surrounding wind is nothing but a movement 
of the atmosphere m which the balloon it submerged 
Relatively to the grodnd below a dirigible balloon auy be 
going with the wind at 100 miles per nour or against the 
^na making headway only at five miles an hour If iki 
engine be working at the same power in each cose the 
speed of the yj^i relatively to the atmosphere is tin 
same Its envMpe is only calculated to sustain the spesd 
of which Its eeglmes ore capable and its stobill^ depends 
upon a certain pressure of air not being exceeded Bear 
in mind that wind le a body of calm air moving more or 
test rapidly To the aeronaut wind does not exist. Me 
ts In dim the earth is moving A dirigible balloon may 
be in a current of air amoving say from west to oast 
at twenty mll^ per hour With whatever speed It may 
be capable of the balloon eon move freely about In that 
current The flow air is always from tin bows to the 
stern and It Is always of exactly the strength gHren by 
the independent speed of tin airship 
No analogy of any marine vessel except the submarine 
Is of any use to us , for in the ship you have either got 
a soil giving you leverage on the jdr, or youtdim 
the 0! your keel or propeller fvtm 

against the wind An alrriilp cannot 
manner of a marine vemL Nothing Is to be gitineg by 
adopting a rig sag course ^ _ 

In inechanl»Tllg^ the actiem of tiie sdir on the upper 

1 Abrkfcnd fi«n Jtwwrts rf Csmor^Lstt^ jhHvwsff_>t tto teri 
SeeUtyerAitsbrM^C.lbtBwaDd imUkbsd In dw JoanSi «f m 
Soekiy 
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of a plana has nothing whatever to do with hfting 
power For instanee thm la the familiar experimeat with 
paper aemehmne brought forward to show that the air 
p e elii g over the back of the plane lifts it As Phillips 
bahav^ U creates a vacuum on the upper rear extremity 
and the paper naturally is pressed upwards , but let me 
explain toe fallacy of the argument which seeks to show 
Chat tbs upper nde of the plane therefore gives hftintf 
power If mat piece of paptf were free in the alr» U 
would not matter tow hard one blew on its upper surface it 
Would not hft It is only when It u held ui fact, and 


ably because they are undble at present to speak with any 
certainu 

It seems a long way from cricket to flying but a re 
mark bv Mr P 1 Warner in an article on modern bowl 
ing the other day suggests an important consideration for 
aviators Ihe great cricketer was discussing swerving 
balls and he said ihe heavier the ur the greater the 
cushion and m the thick smoke laden atmosphere of 
Sheffield or Bradford Hirst will swerve infinitely more than 
in the clearer and brighter climite of Sydney Adelaide 
or Johannesburg It is scarcely nctessary that we should 

point out tliL apphea 
tont)fli|^ht An aero 
pianist wh ) found it 
easy to sustain flight at 
twenty nults an hour 
when near the ground 
might on attaining an 
altitude of 4000 feet 
find it necessary to in 
crease hit speed to forty 
miles an hour or 
lather he could never 
get so high unless hit 
piil^ines were capable of 
giving the increasLd 



the lifting power is derived entirely from the expenditure 
of energy The harder one blows the more it hits The 
power to rise is derived entirely from the energy with 
whldi one blows or in the alternative of a plane being 
driven through the air entirely from the energy of the 
motor There is no lift at all without the expenditure of 
power by the engine 

Scarcely any of these theories of the action of the air 
on the back of the plane have been mathematically formu 
lated Indeed wc are only on the threshold of the science 

No analogy of the behaviour of other fluids is of much 
use when we come to deal with the air Ihe air it not 



tia a — In this case tha wi d m stroom t # a tongw body of ur 
paaiM 10 Um mum tuns Tbs unhIp thsiHbrs hM Arthcr to 
tnTd with resvd to ts pung* through tbs ur and taku longsr 
n^cdsr to urrtve at B Apparsntly wfails the ainhip ksm to 
a nuefa grsater angle tt moves along tha doctad has A B 


a perfect fluid It U a very turbulent fluid There are 
vortices and reverse movements at the back of the plane 
FnctWnUy nothing is known of the mathematics of the 
subject The leading mathematicianB are silent and I 
have o b served that the only tbeonsu putting forward their 
conoluaiooa at if they were capable of scientific proof are 
mlgor aasn of science It is very necessary at present to 
oa open mmd Sir George Gfeenhill and Mr Horace 
Darwin who have been apppinted to the Abronautical 
Committee have not yet issued any statement as 
to their researches— not that they are unwilUng, but prob- 
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speed 

An attempt to secure some measure of stability is to 
place the planes at a dihcdial angle as in the Antoinette 
monoplane in which the wings extend from the body in 
the form of a shallow V This method was sIho formerl\ 
used by BlSriot but the tendency nowadays ts to have 
honxontal and even slightly concave surfaces for the sake 
of the economv of surface involved Now if Bldriot re 
verted to the dihedral plane he would have to make his 
machine two or three feet longer on each side The 
dihedral plane is also wasteful or power Instead as we 
have seen he relies entirely on the wing warping arrange 
ment for stability 

Cooking tried *in inverted parachute In order to secure 
a steady fall Instead of the swinging movement which all 
parachutists have to endure It is true Cocking s 
apparatus gave way under the strain but in any case it 
is quite certain that he did not give large enough diameter 
to his parachute made on that principle to sustain him 

Ihis brings us to the discussion of a rather contentious 
point— that of the suspended centre of gravity We have 
seen how early gliders depended below the sustaining 
plines Now in the Antoinette the weight is earned on 



Fic 3 —A Paper Fxpvnnwnt Ths sffict of blowuig on the forwvd edg« 
of A ciirvod plaiM Dotted li cs dio» bow pwipw ma 

the aame level as the subtammg surface Well in the 
Bldriot crosb Channel michinc the centre of weight is 
slightly below the sustuimg surf ice In the Santos 
Dumont it is consider iblv b low In the newest Bldriot 
It IS also well below and in the Ch'iuviire monoplane it 
ts as much as 3 feet btlow Now fiom what has been 
already said it w 11 be i»te i that th s secures stability onlv 
in the very bmallcst d gr e and that the weight would 
have to be 30 or 40 fc t below in order to sethire the 
desired effMt and then you could never get the driving 
power necessary but it u probable that M B 16 riot M 
Santos Dumont ind M Cl luviite in constructing their 
machines m this way luve c\l not to improve stability 
but to other advintages Bv th s method they cm obtain 
various* construction si advantiges above all a continuous 
leading edge by which thev t^rtiily economise lifting power 
In short they manage w th a smalltr machine They 
make no effort be it not d to rcK any less upon their 
wing warping arrangements 

An adroplane mutt travrl at 1 certain speed to support 
itself at all To enable it to nse to a higher altitude the 
power must be increased Ihert is of lourse a margin 
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of varlobiUty, but beyond thiv margin merely to point the 
elevating rudder at an increased angle is insufficient 
You can obtain ascensional power at the expense of speed 
but there is a point below which the speed must not be 
nduced 

Ihere is, as we have seen a natural speed for on abro* 
plane and this natural speed is only elastic within limits 
A remarkable variation on one machine was shown by 
M Delagrange at Doncaster With a cross-Channel 
Bldnot to which he had attached a 50 horse-power Gnome 
motor flying with the wind he flew at a rate of forty 





Fio. 4.— PoiUion of Pilot, a AatoiiMtte R.E P u,Bierlot c Santot Damoiu I 


miles per hour On the very next day in a dead calm 
With the same machine he new at the rate of fifty miles 
an hour The difference wliich was equivalent to 30 per 
omt was due to tht fuU that he was getting more work 
out of the motor On the same type of machine with a 
ac hor^-powor Anzani motor thr^ brst speed was onlv 
about thirty three mites per hour M Delagrange said 
he could vary the speed 30 per cent Another instance of 
driving a flying machine with 
increased TOwer has been pro 
vided by M Santos Dumont 
who put a 40 horse power 
motor to his little monoplane 
which gives about 300 per 
cent more than the usual 
proportion of power (o lifting 
area 

/ Now to obtain great vn^ 
ability of speed we shall have 
to have lifting surfaces that 
can be enlarged and diminished 
at will and correspond with 
different engine-power 

The most scientific Attempt 
to obtain the variable plane 
area Is on the Chauvibie 
monoplane in which while 
in present designs the lead 
2^6 remains rigid the 

plane Is quite flexible and 
the rear edge can be let for 
wjrd or pulled back by the 
tightening or slackening of 
cords so that the width of 
the plane is cither narrow or 
broad When narrow for 
high speed the pressure of 
the air bulges the plane to 
an increascQ curve 

As to the development of 
the flying machine differentia 
tion wlU, in the main re- 
spond to certain demands 
We can clearly foresee de- 
velopment with both mono- 
plane and Mplane 

The racmg aftroplanes will probably be monoplanes with 
comparativeW small lifting surface high speed giving the 
necesMry lifting power The racing aeroplane will not 


The near future will she machiiias in adiidi three or 
four passengers can be curried and Jn which the control 
can be in the hands of two pilots. Sooner or later we 
shall get the machine attempted wHIi two motors 
instead of one and quite certainly we efaall have 
the machine with variable lifting swaoe and variable 
power 

We know that an abroplone can descend safety on to 
water M Latham did that in his attempt to croea the 
Channel Soon we shall have machines that can ascend 
from water 

The use of dirigible balloons especially in this 
country where strong breexes are coainwn» calls 
for airship harbours at frequent intervals Prob- 
ably shelter walls capable of being turned round 
to the wind In any direction will be used* Each 
will have a staff of attendants and the walls will 
not always be standing erect but will be so made 
that they con be run up in a few minutes when 
ever an airship approaches and signals ht need 
lo hu\c them eveiy ten miks or so all over the 
country always standing would be intolerable 
An airship has nothing to fear from any wind 
while she is in the uir but on landing even an 
ordinary brecsr nny wreck her It is all very 
will for the Germans to show us what they 
can do with dirigible balloons but In the 
great central plain of Europe there is comparatively little 
wind Ihey are not handicapped we are but in this 
Lountrv so frequently ind quickly do strong winds epring 
up that It may be doubted whether any airships that could 
not be quiikly deflated would be of use We may dis- 
cover that we cm only employ the semi rigid and the non 
rigid balloon Ihe rigid balloon at Barrow may be a big 
blunder after all 



Fio TJe A? 10 embody thm i^nolplc of tb* wiabk lifUng MrtiM. Tbs 

dfflidjr A uiL In ffisbe the ptw mot of sir undonMadn^ k a 

tightest it wW to Mitiifknm ipesds, ttoddMsSrastaly 

or m ttoiioo. 


necesMry lifting poi _ 
carry a great weight and the power of the engine will be 
reqiuFcd for driving at a great speed without more waste 
of energy than is unavuidAle It is, of course an axiom 
that fhe greater the speed the lem the waste of power 
Moof^ilanos will very probabi) develop into a permanent 
racing typo 
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A NATIONAL SISTBM OF TECHNICAL 
EDUCATION ‘ 

'T'HE problem of remadykiff the admitted InefRdoacy of 
our present methods of technical education, and of 
invigorating the industries ol this country with proffiretolva 
scientific spirit, while at the same time increaMi^ Ae 

i-LT™!* AoocUtkiB of Tosdms la Todnldd 

Yorknitn Bruch) « Lseds, eo April s. by Jh Bdbwt 
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supply of skilled workment is of the greatest national 
Importance^ and is a problem the solution of which in 
view of intemational Industrial competition becomes daily 
more pressing It is only naturali therefore that ex 
presslons of discontent wiui the present conditions and 
suggestions for improvement should be heard from many 
sloeS they come not only from the educationists but also 
from the employer the representatives of the working 
classes and tne ratepayers and with espeaal force from 
the social reformer finally we hear from Cabinet 
Ministers themselves that l^lslatlon on the subject is 
under consideration 

If we proceed to analyse the expressions of opinion as 
revealed during the last twelve months in ^lecial papers 
presiiUntlal addresses reports and discussions too 
numerous to refer to indivtaually there is a clear indica 
tion thatf barely concealed under a superficial diversity 
of view-point the ideas havu already crystallised round two 
fundamental principles which are certain to form the basis 
of alt future constructive work 

These are — (i) l*here should be a tiioroughly organised 
sx'stem of technical education leading up from the primary 
and secondary schools to the technical school and having 
as its erown the technical university evcr> stage of the 
system being in intimate contact with the next so far as 
possible wlmoiit overlapping and the educational work 
must be earned out in the closest possible cooperation with 
the employer (a) Ihi^ system should br a national one 
that is to sav ttv Board of Education should not onlv 
inspect and supervise the individual institutions but should 
ensure proper coordination extend b> law the leaviiif, age 
for children when and where necessary enlist b\ till 
available means the cooperation of employers and intro- 
duce a uniform system of examinations and degrees and 
It should from its exalted position watch the working 
df the system comparing It with that of other nations and 
generally employing and developing the powerful weapon of 
technical education in the interests of the industries and 
the progress of the nation as a whole 

I take it as being agreed upon that the scientific leaders 
of industry require much more complete training than the 
rank and file of the industrial army chiefly tlie additional 
training of strict scientific accuracy of research and 
orlrinnlity That In view of the numbers to \>t dealt with 
in both sections respectively there must be a large number 
of schools for the rank and file in close contact with local 
Industries and a small number of colleges for the officers 
TMs means decentralisation in the case of lower technical 
schools and centralisation for the technical universities 
I have dealt In a previous paper with the Prussian 
technical universities (Nature April 15 1900 vol ixxx 
P Hew does Prussia attend to the needs of the rank 

and file? There were in 1909 aa national engineering 
schools 34 national building sdiools 7 national art and 
artisan schools and c Stato^pported municipal technical 
schools of different kinds including 6 textile schools and 
7 higher textile schools Most of tfiese institutions do no 
evening work and the students pass through systematic 
Mursea extending over several years During this time 
" contact with practice except that the 
Gliding students making the best of climatic conditions 
frequently work In summer and study during the winter 
months and that other students sometimes do pracHcal 
work during the summer vacations Generally speaking 
hower the students are not in contact with practice 
* ^**"®**”® too »««ch 

oentiranaatlon In this branch of technical education As 
a con^uenw there Is a lack of Intimate contact with 
local Industries and insufficient amalgamation of theorv 
and praertee Furthermore most of these schools do not 
really train skilled workmen and artisans but what mav 
be termjM the non-commissioned officers of the industrial 
aray The courses arc somewhat expensive and through 
the almost complete absence of a system of scholarships 
they cater more for the middle classes than the working 
clas^ AnoAer defect and a very serious ono in my 
opinion is ^ abwnce of systematic cooperation between 
there and the technical ^universities, whereby 

students of exceptional abllitv would be rent up to the 
latter 
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In England the corresponding educational work u over 
whelmingly carried on in evening classes and, though In 
principle I am in the fullest agreement with thore who 
object to all evening work and wish it transferred to the 
day i cannot but admire the magnificent work now done 
under the course system in evening schools and the most 
valuable and unique features of the same What arc they? 
It is first and foremost the intimate and continued con 
tact of the students with practice which infuses their duly 
work with heightened interest derived from the application 
of their studies and on thp other hand reacts on the 
teacher and makes the courses though they must remain 
theoretical >et of a thoroughly practical nature and best 
suited to the needs of the local industries It is secondly 
the complete elimination of the bitter disappointment which 
many da} students in proud possession of first-class 
certificates and diplomas now experience when they find 
that the^ cannot secure any suitable employment This 
sandwich or half time system which we su justly 
condemn when it is applied to primary education u in 
my view the ideal system for the training of the industrial 
rank and file I am therefore of opinion that those who 
desire to see the present evening work abolished and the 
day schools developed on the German lines are very ill 
advised Whatever we do let us retain the great feature 
of the English principle that is the concurrent training 
in factory and school Let us make the present evening 
courses much more efficient by establishing proper coopiru 
tion with the eniplo}ers and by reducing the hours of 
labour so that it be^mes possible gradually to shift the 
centre of gravity from the evening to the day Thus we 
shall obtain all Wf arc striving, for without losing the 

g reat features 1 have emphasised os well as the truly 
emocracic spirit of the present system and its hold on 
the masses of the population In advocating progress in 
this direction we shall work in harmony with the 
enlightened employer ahd with the trades unions and we 
have on our tide the powerful influence of the social ro 
former as expressed m the reports of the Poor Law Com 
mission Indeed the President of the Board of Rduca 
tion In a reply to a deputation from the Trades Union 
Congress only a few days ago indicated that legislation 
on these lines — including the raising of the leaving age 
and technical classes during daytime In cooperation with 
employers — is under consideration and it remains to us to 
insist that the Bill shall be speedily produced and placed 
on the Statute book !n a shape which conforms witn our 
views 

We must convince employers that the developments 
whuh are shortly to take place are first and foremost in 
their own interests and we should insist that definiln 
provision be made in the promised Bill for an advisory 
board to be attached to each technical school such board 
to have subcommittees representative of the chief local 
industries and trades but there is a further and if 
possible more Important point to be consid red The 
technical school as thus firmly established b) law must 
not be an isolated unit in our educational system, but it 
must be a link in a complete chain It must join at the 
bottom with the secondary school especially with the 
technical secondar} laid down as a desideratum in our 
resolutions of last year and it should lead up to the 
technical university above It is the need for an organic 
connection of the ordinary work with the highest form of 
technical education on which I wish to lay particular 
streu No better form can I imagine for this link than 
that of a comprehensive and national scheme of mamten 
ance scholarships by means of which the students of 
exieptionat ability and enthusiasm are lifted up and 
trained to be the scientific leaders and original 
workers 

What would be thr cost to the nation of such a scheme^ 
Assuming 350 national scholnrshijis to be awarded annually 
tenable for four years value 75I per annum and free 
tuition we arrive at the trifling expense for this highly 
productive scheme of 75 000/ about one-thousandth part 
of what we spend every year on unproductive armaments 
Surelv looking at !t from n business point of view no 
sounder Investment could b** imagined and there is little 
doubt that if the nation would institute this magnificent 
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iUn th niunicipaLitiPs the wnalthy induytnal and pro 
essiorial societies and private benefactors would come 
orward to expand it and make it more fruitful 

Jhiis wc have arrived at the technical university ond 
n passing 1 will only remark that up to this level of 
echnical education there Is every hkehhood of Prussia 
laving shortly to learn a great deal from England The 
ispect changes completely however when wc contemplate 
he higher branches In the latter in Prussia wr find 
borough organisation and efficiency in England we find 
haos and waste of energv and money Ihe explanation 
s simple the Prussian technical high schools are nation'll 
nstitutions just sufficient in number for the needs of 
he whole nation so as to allow of intense specialisation 
n all branches The many English institutions attempting 
higher technical work were founded by private persons 
guilds societies municipalities and whosoever liked to 
iixtinguish himself in this direction llie national Govern 
nicnt has made the sad mistake of generously supporting 
all these well meant efforts so far with little regard 
apparently to the effect of the one on the other The 
borough and even the county Is far too small a feeding 
area for i modi rn technical university with its Inrgp 
staff of specialised experts in nil branches training original 
workers currying out industrial research and grneraliv 
permeating the Industries with progressive Ideas 

Hnw will it be possible to bring about the formation 
of such efficient universities? Without doubt the difficul 
ties of this task are formidable \et they can be sur 
mounted b\ n strong Minister of Education and Jic 
accomplishment will earn for him the gratitude of g nrri 
tionR 

An an introduction to a discussion on this particular 
question one or two suggestions may perhaps accept 
able Needless to say decisive steps in the direction 
indicated must be preceded by an exhaustive inquiry of a 
Koval Commission into the whole subject One of the 
aimR of the commission would be to discover *1 ready 
means of correlating the work of universities with that 
of other instllutions which as yet is non-existent It 
mnv be found desir ilih that oil Exchequer f^r ints for 
educational purposes without exception! should pass 
through lilt Hoard of Education in such a manner tiiat 
the Want lieiomes an effective weapon of organisation 
Anotner important point to be settM is the number of 
technical univemilies needed and their respective feeding 
art IS I believe that three for England and Wales one 
for Scotland and one for Ireland or even less would be 
found to be sufficient for many years to come Finnlljr 
the most difficult point as to the method of procedure will 
have to be decided 

It appears not unlikely that as a result of the inqiiirv 
of the special Royal Commission appointed I-ist year such 
•im'itg'imation may soon be brought about so fur is 
I nndon is concerned and an cnrlv extension of the prm 
dpi to the provinces would then be within the range of 
prol ability The leading institutions at prestnl existing 
m each university area ^ndrd upon would form the con 
stituent colleges they might have the first and second 
xcars courses in common which of necessity would be 
gpo rnilv scientific and educational in character including 
such subjects ns national economy industrial historv 
industrial legislation patent laws &r hut the higher 
branches would be distributed according to the nature of 
the institutions ond the industrial activities of the districts 
Thus the desired concentration of effort ind of students 
would hr secured and bv a process of naturil develop 
ment the formation of x large staff of specialists in rich 
brinch working In intimate contact vith their respective 
industries 

Higher technical education in England if developed on 
such lines 'WouM have adopted only one important point 
from the Prussian system that is orgxnis'ilion on n 
national basis a point which fn my opinion is Indispcn 
sable to success Other and less important points of 
similnntv such as the uniform system of examinations 
and of legally protected degrees would come as a natural 
consequence In more than one regard of profound 
importance however the English would he far in advance 
of an\ existing system so far as mv knowledge goes 
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first in Its democratic principle culminating in the 
character of its students who gathered by a process of 
sifting and selection represent the genius of the rlsln^t 
generation in whatever sphere it may have been bdm^ 
a class not of aristocratic idlers but of enthusiastic 
workers This ideal wc shall approach only gradually 
yet it IS In sight and we mnv accelerate its coming by 
advocating that the fens of the new universities for all 
except the scholarship students shall not be kept tow, but 
shall be et rate m proportion to the cost of such 
institutions The scholarship students will thus pre- 
doinin'ite more and more which makes it possible at the 
same time to adjust the number of highly trained men to 
the needs of the Industries Wo shall thus avoid excessive 
cupply which IS a social and economic donger and Is a 
blame often and not unjustly attached to the f erman 
high schools and finnilv the close cooperation of the new 
universities with the respectnc industnes would be a 
unique feature Tt would be mamtainrd not onli as in 
Germany through the professors and lecturers but through 
their advisory boards and wh'it is perhaps most 
Important through the students themsf Ives who have been 
in contact with practice not merflv for a short term of 
pupilage like the 'ivernge rernnn student but who hn\e 
pissed through the mill 


UMVERSITV AAD FDVCATIONAr 
INTELLICFh CF 

Dr Arthur WiLm F R S director of the natural 
history museum at Colombo has been appointed to the 
ilmr of zoolog> at McGill I ni\ersitv Montreal 

On hriday April a a the Education Bill restricting half 
time employment will be i onsidered by the Housi of 
Commons if the Coxirnmnnl leave the da> free It is 
hoped that time will be found for the consideration of 
this important and longdeliicd reform in the present 
Farliamcnt 

Tub London Inter-collcgiate Scholarships Board 
announces that an examination wilt be held on May to 
for twenty entrance scholarships and exhibitions of an 
total value of about isoof open to men and 
women and tenable in the faculties of arts science and 
engineering of Univcr»it\ College King s College and 
the haRt I ondon College Candidates must have passed 
the matriculation examination of the University of London 
or an examination accLpted in lieu thereof or be able 
to furnish some evidence of having had n sound general 
educ ilion 1 ull particul irs 'ind piitr\ forms may be 
obtained from tht secret irv of th^* Board Mr Alfred 
I < Attoc Lni\crsitv CoIUl < cmer Street I ondon 
WC 

1 HR Department of \(^ncultur« iml icchnical Inutruc 
tion for 1 1 eland will in Auguhi ntM award not more than 
SIX iodustrial scholarships to persons engaged in mdiis 
tries such 'is the woollen linen leather and tanning 
iiulustras The object of these scholarships is to enable 
srUcled Oer«tm« who must ilread\ have been engaged in 
one of the higher branches of the industry to take a full 
course of instruction in an institution providing special 
courses of an approved character with the view of train 
mg them for the management of such an industrj The 
scholarships will be tenable at some higher institution to 
be approved bv the Department in which thi industry 
and the principles undcrUing it are taught ihov will 
he of the value of 8o/ each and may be renewed for a 
second or a third ye'd* at the discntion of tho Department 
The Department will also award not more than six cam 
mercial scholarships to young men having a sound general 
educ'ition and some commercial experience I1ie obiect is 
to afford facilities for the holders to obtain training in 
some higher institution approved by the Department 
with the view of their employment as teachers of com 
mercial subjects In Ireland 'fhe comniercial schokirihip# 
are of the value Of i oof eaih qnd are tenable for two 
vears 
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On the occasion of the opening of the Carnegie Science 
Building at Acadia Univertlt> Wolfviile N S last 
October Prof 11 A Bunittcad of Yale University 
delivered an address on the functions of a university 
laboratory A rcpnnt of the address » published in Science 
of March it After dealing with scientific studies from 
the disciplinary and ethical points view and urging 
that they are peculiarly adapted to the purpose of leading 
young men into the paths of careful sensible fearless 
original thinking he {xiinted out that 1 iboratones havi a 
much higher educational function to perform than merely 
to produce engineers or technical chemists or practising 
physicians but Prof Bumstend insisted most on the 
lalraratory being a place for research True research real 
scientific pioneering, docs not strongly appeal to the 
general public its applications may remote it shows 
no inamraiate proBt its achievements arc not spectacular 
and are often too technical to be understood fully by any 
but experts Thus it comet about that it must hie 
encouraged and supported by the more enlightened frnr 
tion of mankind and the chief agency throu(,h which this 
support may be given Is the universit) or college No 
other institution has been devised or seems likely to be 
invented which can perform the task so well Research i« 
not altogether a business but an trt as ucll and that 
while organisation and division of labour may be the life 
of business it is not the soul of art To produce the 
highest results In scientific research there must be in 
dividualitv and freedom and there is room for far more 
individuality m a university laboratory than in any special 
research laboratory which has hitherto been estiblished 
research is the best way and the only certain 
way for a teacher to keep himself alive Intellectually and 
to retain his spirit and enthusiasm to the end Even If 
the college he serves regards teaching and not research as 
Its chief business even then a professor must be given 
a reasonable amount of time and reasonable opportunities 
for research In order that he may keep his intellectual 
health just ns he is given time for ph}S]cal exercise in 
order th it he may maintain his bodily health 

VViiEv y\p directed att^mion about two ^lars ago to the 
wond part of the hrst volume of the Journal of the 
Municipal School of lechnology Manchester a volume of 
130 pages of repnnts of papers written by members of 
thr staff of the school during the jears 1903-7 we ex 
(Kissed doubt as to whether the output of reseurLh from 
the school was sdequ ite m vii w of thi f irt thnt the staff 
numbered loo I he ap|M.urana of vol 11 of the journal 
which containR nenrly 300 piges and covers the papers 
published by thr stiff during thr year 190S onU rrmovrs 
ill (Mmibilifv of doubt on this scor( and hows condusjvi Iv 
that I hi educational nuthonti s of Manchi ster ire ahvi to 
the importance of treating an atmosphere of investigation 
throughout the school Of the sixtren papers reprinted in 
the second volume three deal with pure chemistrj ind 
form part of the series on the rehtions between outer 
form and chemical structure with which Prof Pop< s 
name is so closely associated six deal with cotton the 
staple trade of Manchester five deal with electrical 
fngmLering and its teaching one with mechanical and one 
with sanitniy engineering This list shows that the most 
important drpartments are all permeated by the desire to 
advance the subject with which they deal and we mav 
hope for a long succession of volumes from the school 
like the one before us In the note referred to above 
regret was expressed that there seemed to be little evidenrr 
that the larger polytechnics in and about I ondon and Ih*' 
technical schools in the great towns of tlie provinces 
eg Birmingham Clasgow and Belfast idequateh 

appreciated the Importance of making themselves above 
everything centres of research for the solution of those 
problems which the highly specialised processes carried 
out in each district are constantly encountering Far too 
many of the institutions of this type distributed over the 
country are content to rccoM the thousands who have 
been taught elementary science within their walls when 
the record Is but one of their failure to do anything more 
than fill In some of the most conspicuous gaps in the 
education of those who come to them from the pfimarv 
or secondary schools of the district It Is neressary to urge 
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such schools to leave elem ntar^ school work to the 
elcfficntarv schools and to make thrmselves efHcieiit as 
cr litres for the higher work of teaching and research in 
the subjects whuh bear on the principal trades of the 
district May tht cxainplc of Minch stcr spur them on 
to 1 bettpr usp of ihcir opportuniiios 


SOCIFTIES AND ACADEMIFS 

London 

Zoological Society April 5 —Prof h A Minchin vice 
president in llu, thntr — R 1 1 Whitoheuaa I he ciudal 
im of the Idcostomi Ihe paper dealt with Uu structure 
gf tlu c uidal Hn in about fifty different spi^iics of lishos 
mostly Jcleostei uid represent iliv of nc irly all the sub 
gri ups \fter t aeh sub group a few gen ral remarks were 
added and these were followed bv n short suinnury of 
results dialing with definitions ind the taxonoinie value 
of the caudal fin — I M S Invllah Somi notes on 
1 asmaniun frogs 1 he paper w is based on observations 
mnde during rather more than two years resid ncr m 
Tasm inn 

Paris 

Academy of Sciencee ^pnl 4. — M V mile I icard in 
the ihair — 1 be president announced the. drill] of A 
Agrt Hiz foreign ossocnti — ^VVilfre*d d# Fonvl»llo The 
theory of 1 onttnclle relating to the constitution of (omrlR 
Ihc author mninlams the possibility of rontenelle s view 
that the oinet acts as a gaseous lens and discusses 
Kf pier 6 objCLtions to this theory — J Haav The 
spherical representation of certain families of Luii^ — 
Ren^ ArnouK The longitudmil equilibrium and curvature 
of thi carrying surfactb of aeroplanes Ihc effect of 
Increasing the curvature of the supporting surfaces is to 
increase the power of support but at the same time the 
resistance to translation is increased and the longitudinal 
equilibrium becomes unstable — A Votton »nd H 
Moutofi Havelocks relation between double refiattion 
and the index of n fraction Havelocks formul i his bttn 
ipnfied experimentally by Skinner and Mi'Comb for the 
magnetic double refraction of right liquids and the 
authors have also verified it for nitrobrnzenet Hus 
formula IS bised on the assumption that thf field modifies 
the distribution but it is also consistent with ih hvpo 
thesis that thcr is in orientation of the iniRotropie mole 
Joules — 1 Croi* Ihe prolongation of the bnnd (Kttniin 
of nitrogen in Ih extreme rtd and tht infra r d V 
Ordmidu \ s\sr matic error limiting the preti im of 
thr ( avendish expt rinient \ ii< w method f>r the study 
of gravitation Ihe error is enused hv n supplmi ntary 
inuple resulting from the U ndin^ of thi suppoitiiij, wire 
A mrthod IS outlined bv which this ciior nn eliminated 

C OhdndVMu Ihe specific nfntlive piwers or 
optji a) i onstnnts of dissolved sul^Rtantes in v iv dilute 
solution An int rference method was umcI ind tli error 
due to differenr s of temperTture in th two vessels dis 
covered and lirmnated loni itinn do not appear ta 
have any sensible influence on th t(fri»ti\e power of a 
diRsolved Rubstantf in bolutit ns <f wliili th concentm 
lions ire more than o <; gram p* r litre I ours W«rt*n* 
•t«ifi The paths of radio artiv jiroj ttons BM«on 

and I Fouml^r The retluction of th i hh rid of boron 
and arsenic by hydrogen under the uifluenre of the silent 
dimharge Arsenic tnchlnnd is 1 educed and a substance 
Is formfd the composition of which corr spondh to As Cl 
thiK !na^ pcwsibh be 1 mixture of nrsenic and a lower 
chloride than AsC! \o subchloride of boron could be 
obtained— J Bou0«ult The ncid dcohols of ronifen, 
Junipenc and sihinic ncids Jumpenc acid was proved to 
he Cl! (OlH fCH ) con and sabinic acid 
C H (OH) (C H ) COjH 

rhapsic acid extracted by h Canzonen from the rcsin 
of ThapKM Garj^amra was shown to be Identical with 
juniperlc arid— Man el Some Organic com 

pounds spontancoush oxidisable with phosphorescence 
Meven substances an dtsmbed which possesb this* 
property all having in common the group (S=C— O— ) 
F Vol««n»t The d(.tcrtion of hexTinelhvlenetttnmmo 
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tn muitf and wines The process is based on the fractional 
distillation of the acidified wine followed by a colour test 
With albumen hydrochloric acldi and nltrm add The 
latter Is stated to be a spedfic test for formaldehyde*-*- 
P Vulllamln Materials for a rational classificatfcn of 
the im^r/ectf— M 114100 OliatalSiii A dralnaM 

effect — H Bordlor and R Horand The action of the 
ultra violet rays on trypanosomes The action of die rays 
has been followed continuously undtf the mlcroeoope 
The trypanosomes become ramly tfranular. and their 
bodies, having the same refractive Inoa as tne aurround 
Ing m^lum cannot be seen — M Loooq The toxic power 
of metalloidal arsenic This Is much less than that of 
corresponding quantities of arsenlous oxide*— Kmm Poaal 
Maoot A bird of the runner family confined to the high 
summits of the Peruvian Andes —Charles NIooll# and 
L Maneawux The experimental reproduction of the 
pustule of the East In the dog The pombly canine origin 
of this disease— F DMitart The search for fluorescent 
substances In mineral waters 


Rotal Sociarr of Am at 4.30,— Tbs Arts sad CnJU of Tlbtt, aad 
ths Kssttrn HbiuUsns J Clsnoe Whit*. 

Roval Gxoqsaphical Bocirrv sc 4 3D.-*»DtvpoDdi E. A. Ifsrdn. 

LtimiAH SoaBTT sc L--Th« ScsdUwr sad Adah 
mhmUUi Mha M G iybt«.-Aiithoiiiytds suf d«a Sqrditlkii tmm 
male Prof P Stain.— The Oaraupcars of tha SaydiaQaa Dr Makolm 
Ban — Ihe Ptarapoda snd Hetaropoda collected by tbs Pw gy Stsdea 
Trofd Bipodhlon in tha Indian f^oaan Dr J J Taadk— DIa PunOckon 
Fsana dtt SeychaUaa Dr G Eaderlala. 

niDAY Apsil It. 

Royal I ss r i T U TiWL at Tha Telagraphy of Photegnphs, WlrolaM 
and by Wire T Theme tekar 

PftvucAL SociSTV. at S.— Farther Teats of Brhtls HstanaU undar Coot 
bliiad Stmaa W A Scobla.-The MagnaCic Balanoa of Curia and 
Chaoevcaa C. Chanevean with A. C Joll^ 

lasTiTunoic or Civil ENOiMBBSSt st S —The History and Praaent 
Moebod of Quay wall Conitructioo st tbs Port of Rotteraam H C* A. 
Thlame. 

SATURDAY Aran. 13. 

Rotal iNSTrruTioir st 3.— Bells, Csnlloot snd Chimes W W Surmar 


DIARY OP SOCIETIES 

THURSDAY AraiL 14 

Royal Socikty, st 4 30^— On tha Vbiooai Flow in MaUh and Alhed 
Pbenonitns K N as C. Aodimdo.— Tha Refraction and tHipenlon 
of Argon snd Radetermlnarioaft of the Dhpenlon of Helium Neoe 
Kryoton snd Xancm C snd M Cvthbsrtson ^Tha Action of the 
RAdlatlon from Radium Bromide uron the Skin of tha Ear of ch Rabbit 
TOW Barra t — A Phynoloslcal Effect of an Alternating Magnetic 
Field Prof S. P Thomp^ F R 5 

Rotal Inititution at 3 —The Himalayan Rtglon Dr Tom G 
I^ongacaff 

FRIDAY April 15 

Royal Institotion at 0 —The Chemical Significance of Crystal Siroc* 
lure Ptot W J Pope, F R.S 

IiraTiTirnotr qf Mockanical EMciNKSsa at 8.— F’ar/Aer dttauttam 
Componading and Sap*rheating in Horwich Locoraotivaa C Hughes. — 
/VoAffMr Pi^/^er A ReMmrrh on the Hardening of Carbon and Low 
tangatati Tom-ateala SL N Btayihaw 

SATURDAY Anift 16 

Royal iMaTiTtinoN at 3— Bella Carillona and Chimes W W Stanner 
MONDAY Aran 18 

Royal Gbocsaphical Sociktv at B.3o.—r lacier Exploration in the 
Eaatem Karakorum Dr T G Longsuff 

VfCTOaiA iNSTiTOTa at 4 Plato a Theory of Public Education re 
Retatlen to the Christian Doctrine of Human Nature Rev H J R 
Moraton 

Royal Socictv of Asts, at 6 —Modern Metbodi of HnJe making 
Dr A. B. ^rie. 

TUESDAY Apru 19. 

Royal iNSTirtmON at 3.— The Modern Develmment of the Problem of 
Alcoholic Farmantatioo Dr A Harden F K S 

Royal Statistical Socibty at g 

ZooiooiCAL SonacTV, at 8.30.— Notes on the Photuphorci of Decapod 
( ruatacaa Stanley Kemp.— On the Varieties of Mms naf/ia in Egypt, 
with General Notes on tha Species havlog reference to Variation and 
Heredity T Lewis BonhoCe an Example of Ppaterior Dichotomy 
in an Aylesbury Duckling G E Bnllen 

tasTmrrioN or Civil ENQiNBaRR at I.— Tbs Uaa of RetnfoKed Concrete 
on the Wabash RsUmsd U 5.A. F R Matthews snd A. 0 Cunnmg 
ham. 

WEDNESDAY AraiL ao. 

Royal MiCsoscopical Socirrv st S —(1) Critics! MIcroaoopy (t) What 
did our Forafstbers sea In s Mictoacopaf K. M Nalaon 

Roval Mutbosolooical Socirrv aty 30.— Lina %ualli and Asaociatad 
Phenomena R 0 K Lemplart sod R. Coricm.— Daily Rainfall at the 
Royal Obaarvatory Greenwich, 1841-1903 W C. Nash. 

Roval Socimr op Ants, st 8.— Induscrial England In 1754 (tbc Dst« of 
the Foundation of the Society) Sir H IVncmsn Wood. 

t^NVRSDAY Arau. ti 

Royal Soamr st 4«3ti.^/*r«AiMr Ths Incidsnce of Light upon 

s Trsnnarent 8ph«re of Dimanslona oomparsble with the Wave length 
V 3 h lUyleigh, F K S.-On ibeTmprobabiliiT of a Raiaom 

DUtribut&i of the Stare In Space Profi Karl Paaraoo F R S.— The 
Total Ionisation ptodnead In Dmaraot Oassa by tha Kathode Rays ejected 
by X Rdya Dr R D Kleetaan. 

Rotal iNsriTOTtoir at 3.— Tbs Hinalayaa Region Dr Tom a 
LongatafT 

CoNCRfttB InsTtruTK at 8.— Tha V ffbet of SewSga and Sewage Osmt 
on Portland Cement Concrete S. H Chambara. 

tmrriTDTioM of Eucctkical EKcmaoM, at 8 — Hydrowlactrlc Inatslla* 
tlooaofSwsdaa A V CUytoo. 
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tHE CORRESPONDENCE OF OLBEKS AND 
GAUSi> 

(I ilhelm Olbers sein I cben und setnc Werke Tm 
Auftrage der N ichkommen herausfjcffeben von 
Dr C Schilling Z welter Band Brief wcchsel 

zwiBchen Olbers und (jauss Zweite Abth^ilung 
Pp VI +758 (Berlin J Spring, er 1909) Price 
16 marks 

T en >ears have elapsed since the first part of this 
volume appeared (Naturk vol Ixi p 486) the 
editor having been prevented b) other occupations 
from completing his work, until he secured the co- 
operation of Dr Kramer The present part (or rather 
volume) comprises ihtt ^ears from idzo to the death 
of Olbers in 1840 Although it forms part of a pub- 
lication intended to keep alive the meinor> of Olbers 
the real hero of this volume is Gauss not only blouse 
he was a greater man than his correspondent but 
also because tht scientific work of Gibers was almost 
finished before i8zo All the same the volume serves 
to complete the picture of the charming personality 
of Olbers with which previouslv published letters had 
supplied us while it almost forms a diary of the 
scientific work of Gauss dunng the years 1820^-40 
At the beginning of 1820 the new transit circle by 
Reichenbach had just been mounted at the Gottingen 
Observatory and Gauss was busy studyini^ what was 
pracucally a new form of instrument fhough he 
was very fond of observing the Gottingen Observa 
lory did not accomplish as much as might have been 
expected comndering the devotion of the director to 
astronomy und the fine Instruments at his disposal 
This was partly caused by the vanous other pieces 
of work in practical science which occupied so much 
of his time partly by his never having an assistant 
until the death of Harding (in 1834) who held a 
rather anomalous position Geodetic work soon came 
to occupy most of Gauss s time The continuation of 
the Danish survey southward through Hanover was 
finally decided on in 1820 and the work in the held 
was earned out dunng the summers of the next five 
years most of it by Gauss himself who both on this 
and on the computation of the results spent a vast 
amount of time One cannot help regretting that so 
great a mathematician should have been obliged or 
found it necessary to do so much routine work him 
self instead of merely supervising its execution by 
others No doubt this work gave rise to several 
theoretical investigations of great value and occa 
stoned the invention of the heliograph by Gauss but 
these results would have been produced equally well 
by hU brain if the fatiguing work in the field and 
the arithmetical drudgery at home had been done for 
him Attempts were repeatedly made at Berlin 
e^iecially in 1824 to get a post created for Gauss in 
connection with the Academy of Sciences but they 
were never successful At Berlin he would have been 
relieved of all teaching work which he greatly dis- 
liked and his time would have been almost altogether 
his own The work oft the survey continued to drag 
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on the present volume givi^s full details about the 
vanous stages of it but everything of permanent 
interest has already been given in excerpts from these 
letters in Gauss s collected works 

During the second half of the period in question 
Gauss devoted himself chiefly to researches on terres- 
trial magnetism and continued to keep Others posted 
on the progress of thu work Naturally the electro- 
magnetic telegraph which was cstablishid in 1833 
between the observatory the Johannisthurm and the 
physical laboratory a distance of several thousand 
yards is described with pride and in full anticipation 
of the great possibilities of the invention The 
cooperation of Gauss and Weber in the magnetic 
work came to an end in 1837 ^hen Weber as one 
of the seven professors who had protested against the 
King's violation of the constitution had to leave 
Gbttingen In his letters Gauss expresses himself 
with great caution about this unpleasant affair be- 
cause as he says himself it was not at all unlikely 
that letters were tampered with while the) were on 
the way 

Though Olbers in his letters had no great investi 
gations to describe to his friend he had always some- 
thing of interest to say about the current scientific 
events of the day It is interesting to see him occa 
stonally give his opinion about some of his con tern 
poraries Thus he considered W Herschtl a good 
mathematical head but too much wanting as regards 
scientific education though his so to sa> natural 
mathematics generally guided him in the right dir(.c 
tion As to Schroter Olbers thought that though Mad 
ler had spoken rather too severely of him he certainly 
had very exaggerated ideas as to what his telescopes 
could show and believed that no one but Herschel 
could verify what he himself saw or imagined he saw 

As a sort of running commentary on the progress 
of astronomy Olbers 's letters arc of great Interest 
but their value to most readers would have been much 
increased if the editors had been more liberal with 
footnotes giving references to astronomical literature 
Thus when Gauss sets forth his grave doubts as to 
the alleged fraud of d'Angos it should have been 
stated that Gauss much later wrote a short paper on 
this subject, which was printed after his death also 
that the researches of d Arrest and G> Id^n have 
rendered it at least extremely doubtful whether any 
fraud had been committed Similarl) when Olbers 
assumes It to have been proved that Hell falsified his 
observations of the transit of Venus it should have 
been pointed out that Newcomb most thoroughl} 
established Hell s innocence The nebula mentioned 
on p 43 IS N G C 7293 and the m3rstenous nebula of 
Cacciatore (p 461) is N G C 6541 as to which J 
Herschel show^ long ago that Cacciatore had 
simply made a blunder m idcntif>ing a star (Gen 
Cat p 37) 

This correspondence fills two stout volumes m large 
octavo 1500 pages in all Is it really worth while to 
print every single word that a great man puts on 
paper? It is natural that a man should tell his inti 
mate friend at some length that his wdfe and children 
have measles or repeatedly give vent to his sorrow 
and imfignation at the conduct of a good for nothing 

1 
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son but It goes without saying that he does not want 
all this pnnted A judicious selection from these 734 
letters would have bixn very much more valuable than 
this unsifted mass of important and unimportant matter 
There is an excellent Index which will be of great 
use to a reader desirous of referring to any particular 
subject In an appendix are given some letters about 
the negotiations to get Gauss an appointment at 
Berlin, and three very interesting letters from Bessel 
to Olbers from the year 1A12 which have onlv reccnlly 
been found J I h D 


COJONIAL FRUn GROINING 
Frutt ranching tn British Columbia By J T He ilby 
Pp viii + igO (I^undon A and C Bhck 1909) 
Price 3A f)d net 

T his is u practical i\ork on the subject of fruit 
growing in British Columbia and w( recom 
mend It to any who have the intention of emigrating 
for the pur|)<>s( of engaging in this healthful and 
interesting pursuit Bui not to these alone for the 
st>1e in which it is written is sufficiently good to make 
the reading agree ible to the gtner il public It ts 
forth in plain but picturesque language th( reasons 
that led the rancher to select Britibh ( oluinbia for the 
scene of his operations, it describes Ins journey out 
relates the difticulties the new stiller had to o\ercome 
and proceetls to dcRcribc the measure uf success that 
soon ittendcol his labours 

1 his success enabled him not onl> to w in prizes for 
fiuit It exhibitions in British Coluinbi 1 and in the 
United Stntis but also to send extellciil apples to the 
Rov d Hortuulturul Sociel> s shows in I/mdon and 
gam for them the Socirts s gold medal ' 

The figures relating to the crops obt unable jier 
acre in British ( olumbia tre almost bewildering to the 
cultivator in this countr> who cm ntver bi tertain 
even of a moderate return until the dinger of spring 
frosts IS past at the end of M n Fhc differcnu is 
txplainid b\ the sunnier skits freedom from violent 
winds and storms and the presence of i most fertile 
soil 1 he allurements these things offer are onI> 
to those who in eontent to undertak< the hard work 
inscptrable from colonisation Lnless the tender 
foot possesses a sufficient capital to enable him to 
purchase an estate already planted he must com 
me nee b\ clearing iw a) the trees md under shrub 
from his plot and in this and nil other work lu must 
improvise wajs and means for carrying out the details 
which art simple enough in a more thickly populated 
countrv but very difficult in parts of a colony in the 
hrsi stages of development 

In these matUrs the reader will find much inter 
csting information in Mr Benlby s work He will 
realise how important it is that the work of preparing 
the ground shall be done In a thorough manner and 
that careful consideration shall be given to thi plant 
mg of suitable trees Ihe settler has to take into 
account the kinds of fruit most likely to yield profitable 
returns and having decided thus far he must select the 
best varieties of each kind He must study hit 
market the means that exist for sending the fruits to 
m irket and the length of time they will be on transit 
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The advice given on such matters as these is per- 
fectly sound and therefore calculated to assist settlers 
very materially provided that instead of slavishly 
following them in detail they wisely modify them to 
suit best their own circumstances 

Mr Bealbv probably underestimates the cost of 
preparing the land, but this may be expected to varv 
in different districts and he appears to place too much 
importance upon the fact that in the Kootenay and 
Okanagan districts the fruit plantations are more free 
from insect and fungal pests than In other localities 
Ihe explanation of this comparative immunity will 
probably be found m the newness of the land Pests 
are seldom epidemic unless the host plants arc present 
in large numbers and so facilitate the spread of insects 
or fungi but they usually appear when the cultivator 
has planted vast ireas with the same kind of tree or 
crowded them into a h«t-houst^^ ns is the case with 
tomato and cucumber culture in our own oountrj 
bor this same reason the best preventive is to plant 
thinlj allowing each tna? is much isolation as can be 
spared with due regard to the >ield jier acre It is 
satisfactorv from this point of view to note that so far 
ns can be seen, from the excellent illustrations con 
tamed in the book it is not the practice to crowd the 
! tn*es together in British Columbia The trees 
' depicted appe ir to h ive plenty of space around them, 
therefore they are exposed well on all their sides to the 
good influences of sunshine and air which arc con 
ducive to healthv growth and a free cropping habit 
The Lvidtnte the book contains of the enormous 
help the settler m British Columbia may expect to 
rtx.eive from the Dejiartment of Agriculture and the 
British Oolumbii bruit Growers Association should 
be an extra inducement to emigrants to select this 
country for their new home Wc hope Mr Bealby 
will return to the subject when he has gained further 
expenence for it has to be noted that he has only 
been eng iged in the industry since 1907 i f ict that 
may cause sonu to receive his retommendallons with 
a certain amount of ristrve especially so far as they 
relate to yields prices and returns 


NTAAAf TABLhS 

Tables and Diagrams of the 1 hernial Properties of 
baturatid and Superheated Steam By L b Marks 
and H N Davis Pp 106 (London Longmans 
Green and Co 1909 ) Price 7s td net 

A n immense amount of painstaking work is repre- 
sented by this little volume whiih will we 
think be of undoubted use to all physicists and 
engineers who have to deal with problems Involving 
the influence of heat upon water and steam The 
two authors are connected respectively with the 
engineering and physical sides uf the great American 
University of Harvard and they have evidently 
formed a combination well suited for such an inveiti 
gallon as this Until quite recently the only autbon 
tative experiments over a considerable range of steam 
pressures and temperatures were those made by 
Regnault more than sixty years ng^o We now have 
however, the results of later experiments by Dielend 
Smith Griffiths Henning, Joly Grindley Peake 
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Oncssmann Knoblauch Thomas and others \s the 
result of a careful ueighinjf of these various experi- 
ments the authors present the following formula con 
nectinjj the total heat of one pound of dry saturated 
steam wUh its temperature (Fahrenheit) — 

H = 1 150 3+0 -"4S(f - 3 1 a) o ooo5So(/^ a la)* 

The equation heretofore in use was H sa 1083+ a 305! 
which ma\ also be put in the more directly compar 
able form of 

H=»ii47+0 305(/-3I2) 

It will bo seen that there is a considerable differ 
cnce in form between these two statements ulthouf^h 
us one IS of the second dej^ree and the other of the 
first it IS not easy to tell at si^ht by how much they 
would differ over the workint^ ran^c The best way 
of comparing them is to set the figures m the old 
steam tables sidq^ bj side with those in the new 
Ihis we have done for each increase uf 50 lb in the 
pressure The figures in brackets are those of the 
old tabks is taken from such a standard book as 
Perrv s Steam Engim ind the remaining figures 
are those of the t ibics now published 
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It will bo seen that at the ordinary steam-engine 
pressures of 150 to 350 lb /in * there is \trv little 
difference between the two sets of figures but that 
at lower prtssuros there is some variation although 
in no case is u extreme On the other hand nnn) 
calculations involve the estimation of differences of 
heat content and in those cases it is essential to allow 
for nn\ suth corrections m the received steam t ibles 
It IS, thin fore hardly too much perhaps to suggest 
to those who lia\i made ini{K)rtnnt calculations with 
the old tables that the\ should recalculate their n suits 
on the basis of these later fiures 

Anyone reading carefully what the authors are 
able to say in support of the figures they give must 
concede that their researches have produced tables 
based on what is probably the most accurate data 
procurable at the present time The theory of the 
steam engine will be considerablv aided thercb\ and 
one cannot but regret that there are no tables of equal 
nccurac> applicabli to the working fluid in the internal 
combustion engine 

We regret that the authors should have pre 
sented the bulk of their results in the unscientific 
Fahrenheit scale All who know the pitfalls which 
beset the paths of students will agree that of them 
-all the must common and dangerous is the elusive 
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32 in the Fahrenheit scale To have such a con- 
stant is never of an) use and its nvoidancc is the 
great merit of the centigrade scale V\c should like 
to see these tables published throughout in the scion 
tifle temperature scale 

The brok contains two sheets of very useful curves 
which enable large numbersi of simple problems to 
be solved by mere inspection Among the illustra 
tions given we quote the following — 

(а) A vessel of 4 cu ft c^ipacitx contains o 1 Ib of 
water and 08 lb steam What is the pressure*' 

( б ) What is tliL entn>(n of 1 lb of steam at too lb 
pressure and 450® F i 

(t) Steam of 140 lb prtssun superheated i 0° I 
expands adlabatically with a ratio of exp'insion of 6 
What are the pnssure and quality at the end of 
expansion ^ 

(if) Steam at itM> lb pressure superht lUd (>o° h 
expands in a nozzle to a pressure of 3 lb /in * What 
18 its final velocity ? 

(«) Steam in a throttling cilorimeter with a pressure 
of 17 lb /in * and a temperature of 265® F The 
initial pressure of the sti am w is loo lb /in * Whit 
\ias its initial qualit\ ^ 

It will be admitted that the readv facility with 
which such problems can be solved bj two simple 
sheets of curves is a grt-at gain and many workers 
in scicnu ind engineering will be ih mkful for this 
help H h W^iMPKRis 


SN \Kh I hNOMS 

Snaki \ cnom^ in ftnishgatton of letwmous 
Snakes unth Spiual Hefcrtncc to the Phenomtna 
of thttr I irtoniA B) Dr Hidcyo Noguchi Pp 
xvii-h3i5 (W ishington Curncgic liislilulion uf 
W ashmgton 1909 ) 

I T is now fort\ \eirs since b ijrer and Wcir Mitchell 
laid the ex|)erimenlal found itions of knowledge of 
the chemical ch iraclers and physiologic d iclions of 
snake venoms their iiuestigations being inspired 

largely bj the desire to combat the high annu il donth 
rate from snake-bite I he study of snaLt \cnoms has 
howeyer obtained a gn ater interest since the pubhea 
tion about fifteen yi irs igo of ob er\ itions d.inon 
strating the possibility of produeing 11 high digree of 
immunity in anim ds md proving ihc inlidoial pro- 
perties of the serum of the immunised animals 1 liese 
phenomtna in regard to sn lUi venoms hiving been 
brought into line with simil ir phenonuna in regard 
to bacterial toxins especially have bexn bound up with 
and have contnbuteii lirgtl) to the dundation of the 
problems of immunil) which hav* in so many direi 
lions influenced modern ni*Mhe d thought Hence there 
has arisen in reg ird to sn ike venoms a literature of 
high importance and from its myolving scientific 
investigators in many countrus a literature neces- 
sarily extensive and disjiersid 

\s the author of this book states there is at this 
time in the 1 nglish Imguagr no single work which 
treats of the zoological in itomical physiological and 
i pathological characlerisdes of venomous snakts with 
special reference to the properties of their venoms \s 
something more th in i mere umm irv of the position 
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of the present knowledge concerning snake venoms, 
Noguchi s publication ments high praise and it pos- 
sesses in a^ition a vitality which can belong to such 
o work only when its author has taken a living part 
in the researches by which thu knowledge has been 
acquired 

It is impossible here to do more than indicate the 
scope of the book The earlier sections deal especially 
with the morphology and geographical distribution of 
venomous snakes, and with the description of their 
poison apparatus The toxic secretions their physical 
and chemical properties and the effects of various 
physical and chemical agents upon them are then dis- 
cussed A summary is given of the ^roptoms pro- 
duced by snake-bite in man and by expen mental 
poisoning in animats, and the Intimate nature of these 
ejects on the different systems is then taken up in 
detaiL The last sections deal with the problems of 
immunity to venoms — artificial immunisation the 
^leciikity and thetapeutlc value of antivenins, the 
interaction between venom and antivenm natural 
immunity, and the treatment of snake-bite 

It may be pointed out that the logical sequence of 
the last chapters is marred by the somewhat irrele\ ant 
interpolation of sections on the effects of venom on 
cold-blooded animals plants dze , between the chapter 
on natural Immunity and that on the treatment of 
snake-bite We l^llcve improvement would be 
obtained by considerable rearrangement of the order 
of the sections 

The book contains many excellent illustrations 
especially of the different species of venomous snakes 
thdr anatomical features, and the pathological changes 
induced In the tissues by venoms Several of the lUus- 
trations are reproduced from Fayrer*s classic work 
but many are original For a book so well illustrated, 
the binding in the form we have seen it is inadequate 

As being the most Important practical outcome of 
the researches epitomised in this publication, the pro- 
blems concerned with the treatment of snak^ite call 
for special mention In regard to the nature of antU 
dotism Noguchi definitely adopts the view, first pro- 
pounded and supported by convincing proof by 
Fraser, that this antidoUtm is not of the nature of a 
vital action but of a chemical reaction between the 
antivenin and the venom This viea has subsequently 
been adopted by Calmette who at first Insisted on its 
being a vital process and also by Ehrlich in relation 
to the closdy allied antidotism of pathogenic toxins 
by antitoxins In its relation to venoms it has also 
received further support from experiments by Martin 
and Cherry and by Stephens and Myers respectively 
sumniaris^ in pp S48 and 140 of Noguchi's book 

With respect to treatment, the author chiefly favours 
specific treatment by antivenins and expresses the 
hope and expecutlon that sufficiently powerful anti 
venins ma^ yet be produced to cure more severe cases 
of snake-bite than can yet be done He emphasises 
the necessity, as Fraser had experimentally demon 
ttrated of using large quantities of antivenin, a 
general principle now being extended to the thera- 
{NSutic use of antitoxins in disease He places in a 
subordinate position all non-specific agents, such as 
permanganate of pofash or chloride o' gold the anti- 
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dotal effects of which he believes to be very restricted, 
but still of some value as being quickly and conveni- 
ently applicable 

We mav further mention that the book contains a 
good workable bibliography It is a book which will 
be of great service to future investigators 

THE EVOLVriOfi OF MANS STRUCTURE 
Htstory of the Human Body By Prof H H 
Wilder Pp xii+573 (New \ork Henry Holt 
and Company, 1909 ) Price 3 dollars 

P ROb WILDER defines the twofold purpose of 
his book as first to present the results of 
modern anatomical and embryological research rela- 
tive to the human structure in a form accessible to 
the general student and secondly to furnish students 
of technical human anatomy with a basis upon which 
to rest their knowledge of details , and there can be 
no doubt that, as the founder of a village newspaper 
uould express it he has supplied a long felt want 
So much technical knowledge has to be acquired by 
the modern medical student in the brief span of time 
Between matriculation and graduation that there is 
an ever insistent tendency to curtail the preliminary 
scientific subjects in the medical curricutum The 
effects of a scamped education in biology are becoming 
more manifest every year In the writings of anatomists 
and physiologists, when, as so often happens, the 
results of long and arduous researches are thrown 
away for the lack of a modicum of zoological or 
morphological knowledge 

Prof Wilder's book If placed In the hands of the 
medical student will help him to bridge the gap 
between his biological and anatomical studies and 
in the later stages of his career, will help to save him 
from solecisms such as are being perpetrated far too 
frequently at the present time 
The wide scope of the work u indicated by llie 
tklea of its chapters which deal with the continuity 
of life, the phylogenesis of vertebrates the onto- 
genesis of vertebrates, the integumentary skeletal 
muscular digestive (and respiratory) vascular, uro- 
genital, and nervous systems, the sense-organs, and 
the ancestry of vertebrates, and an appendix on the 
classification of vertebrates 
The first chapter explains the fundamental prin- 
ciples implied in the terms phylogenesis and onto* 
genesis which form the subjects of the aecond and 
third chapters respectively 

The Moount given in these three chapters (a) of the 
factors which played some part In the evolution 6 t 
man, and (b) of the line of man's ancestry is tudd, 
and on the whole, satisfactory The author has en- 
tirely failed, however, to reallae and to set forth the 
Immense importance which must be asrigned to the 
Dipnoi In supplying evidence for explaining the evolu- 
tion of the Amniota < 

In chapters ill to x! (bidusive) the author has 
clearly suted the facu of comparative anatomy which 
throw light upon the mori^ology of the vfdrious 
sysfiama of the human body whidi 1 have already 
enumerated These portkmi of the work are of conr 
siderable value not only to the student of human 
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anatomy a ho wants to learn how the organs of man's 
body have come to assume their form and structure* 
but also to the xoologtst who will find In this book 
a concise statement of the light thrown upon the 
structure of vertebrates in general by the detailed 
study of the anatomy and development of ooe 
mammal 

llie scope of the work is so wide that the reader 
cannot expect to And accuracy in every detail or a 
freedom from time* worn and conventional errors * but* 
In his preface the wntcr craves the indulgence of 
those who have directed their special attention to any 
one of the subjects touched upon* and the impartial 
reviewer is bound to admit that the merits of the broad 
view of animat structure given In this book far out* 
>^eigh Its defects ^yhich on the whole concern 
matters of detail onl> 

But when It Is noted that in the second chapter 
Prof Wilder properly insists that the one line of 
development by which the Primates have become 
differentiated is in that of then* central nenresn 
system and especiallv that of the cerebrum (p 41) 
the reader has a right to expect something more than 
the rather perfunctory account of this system the 
inAuence of which has been paramount in making 
man what he is Nor is it too much to expect that a 
zoologist even if he has not directed his special 
attention to the question of the distribution of 
animals should know that the monutremes do not 

occur m New Zealand (p 33)* and that Gaieo* 
pithecus is not found in Madagascar (p 37) ! 

In the Anal chapter a concise and impartial account 
IS given of (a) the Annelid (b) the Nemertean (c) 
Gaskell s (though the name of its author Is not men- 
tioned) and (d) the Protochordate theories of the origin 
of vertebrates* and the author ends his interesting 
hnndbodfC with the quotation from Korschelt and 
Heider — The origin of vertebrates is lost in the 
obscarity of forms unknown to us G E S 


MAPS OF Tlih THAMES BASIN 

The Basin of the Thames (Lettered and Unlettered ) 
(Edinburgh W and A K Johnston Ltd, nd) 
Price I2J each 

T his publication consists of two maps, with and 
without names The map containing names is 
well designed and should be of great value for schools 
Contours are shown at 800 600* 400 300 aoo* and 
roo feet and the areas of equal elcvatlm are distin- 
guished by shades of brown The rivers are printed 
in blue and stand out distinctly from the light brown 
tints The names have been carefully selected* only 
kiitia] letters being shown for towns while physical 
names have been printed in a clear but suboMinate 
type These have followed the lines suggested in st 
recent map iHepartd by the Royal Geographical 
Society 

Local names such as the New Forest* the Chtltmis 
the North and South Downs have b^ necessarily 
retained* but to these have been added other names, 
not so generally well known, but deso^ptlve of phy- 
sical features Such are the Forest Ridges of 
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SusMx Battle Ridge the Western Downs* the Plain 
of Selsey* &c It is to be hoped that th^ names 
which are now generally accepted, as being most suit- 
able will be used in all future maps* as a reasonable 
uniformity of nomenclature v^ill avoid much confusion 
in teaching 

Railways British and Roman ronds and the sites 
of Roman toi^ns are sho\^n in red A most instruc 
tlve lesson will be possible by the use of Uus map on 
the difference between ancient and modern lines of 
communication and the sites chosen for Roman and 
modem toans The map shoves clearl> that the 
Roman roads largely followed ridges and avoided 
river valleys or at any rate kept along the edge of 
high ground 1 he I ossc Way on the eastern margin 
of the Cotteswold Hi IN and the Icknield Way on the 
northern slope of the Chilterns arc excellent examples 
Most of the Roman towns ^ere situated on higher 
ground away from the forests of the valle}8, and in 
positions suited for defence 
The companion map ^\lth no names expept initial 
letters of towns is disapfiointing It was prohibit 
esstfktial for reasons of expense to keep the representa- 
tion the same ns on the named map but we feel that it 
might have been made much more effective if all the 
contours had been sho^ n fronj 100 feet to Ron feet and 
if the areas thev enclose had been marked by ctearlv 
deAned brown lines The omission of the 500 feet and 
700 feet contour lines means that steep escarpments 
such as the southern front of the North Downs fail to 
stand out clearlv and the higher vnllejs such at those 
of the Chilterns ary only distinguishable by a close ex 
amination of the map For a map intencM for phy- 
sical teaching the shapes of hiH regions arw of the 
Arst importance and these need presentation in suffl 
dent detail to fi^ve some clue in connection of 
course with geological maps to their fonnation 
It is to be regretted that no countv divisions have 
been placed on the named map A dotted line suAi- 
cient for reference o.’ould not have spqxit the 
clearness of the representation and ^ould have been 
svetcoroe to many teachers 
County boundanes as studied from political gups, 
have certainty plajed too important a part In post 
teaching but the which they dcAne can- 

not be ignored in anv H>stematic study of the regional 
geography of England or in that of local geography 

EARLY HEWS ON INStCl I IFF 

Expenments on the (jtneratwn of Insects By Fran 
cesco Redi of Arc/zo 1 ranslated from the Italian 
Edition of it>88 bv Mib Bigelow Pp i6o 
Portrait facsimile of oni^inal title page (1768) and 
ag* plates besides illustr'itions in the text 
(Chicago Open ( ourt Publishing Co London 
Kegan Paul and (-0 Ltd 1909) Price 2 doUars 

I N the early da}s of modern science much pioneer 
work had to be done in clearing away all manner 
of crude notions and le|;,cnds partl> based on ideas and 
faulty explanations of facts or fables handed down 
from classical times and partly on popular notions of 
later date More than any writer of his period Redl,. 
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ph>sician to the Court of Florence and also a poet 
of considerable eminence set himself to refute the old 
doctrine of spontaneous generation, and was mainlv 
Instrumental in proving that maggots &c did not 
arise spontaneously in the surroundings where they 
are met with but originate from eggs deposited by 
the parent insect In fact Redi accomplished a similar 
service to science to that performed by Darwin and 
his coadjutors in our own time when they gave the 
death blow to the analogous doctrine of speiial crea 
tion though in the latter case the task was much 
more difficult dependirfft rather on logical Inference 
from facts than on actual experimental demonstration 
\Vc are glad to welcome a translation of one of 
Redi % most important works his Espenenze intorno 
alia Generaztone degl* Insettl which attracted much 
notice at the ]>eriod and went through many editions 
in Italian and I atm between iS68 and 1688, and was 
reprinted frequently afterwards in hts collected w orks 
After setting forth various clasKical theories of the 
origin of life on the earth, Redi continues — 

Although content to be corrected by anyone wiser 
than mysilf if 1 should make erroneous statements I 
shall express my belief that the £ irth nfter having 
brought furth the first plants and animals at the 
beginning by order of the Supreme and Omni 
potent Creator h is never since produced any 
other kind of plants or animnls citWr perfect or 
imperfect and every thinj^ which we know in 
past or present times that she has produced 
came solely from the true seeds of the plants and 
animals themselves which thus through means of 
their own preserve their species And although it be 
a matter ot daily observation that infinite numbers 
of worms are produced in dead bodies and decayed 
plants 1 feci 1 say inclined to belie /e that thes^ 
worms are all generated by insemination and that the 
putrefied matter in which they are found has no other 
office than that of serving as a place, or suitable nest 
where animals deposit their eggs at the breeding 
season and m which thev also find nourishment, 
otherwise I assert ih^t nothing is e\er generated 
therein 

In proof of these statements Redi proceeds to 
descritw the breeding of flics from maggots found in 
dead animals dung fruit, &c He also discusses the 
question of the bees in the carcase of Samson s hon 
and thinks that they made their hue in the dried 
skeleton an explanation which is perhaps not quite 
impossible, though the general view nowadays is that 
in this (as certainly in some other cases where bees 
art supposed to have been generated from dead car- 
cases) the insects were not bees but flies {Ensialts 
tenax) which Ivere mistaken for them 

In a similar manner Redi discusses the origin of 
wasps and scorpions the effect of the sting of the 
fetter the cannibalism of lions , the habits of spiders 
the breeding of frogs and the tenacity of life in Mantis 
He was however, puzzled by galls, the insects from 
which are very difficult to rear, and was much per 
ploxed about their ongin The last portion of the 
book discusses lice and other animal parasites The 
illustrations of these and other animals are excellent 
especially considering the penod at which they were 
produced 

NO 2112, VOL 83] 


OUR BOOK SHELF 

(1) Smifhionfan Mathemaitcdl Tables Hyberholic 
Functions Prepared by G F Becker and C E 
Van Orstrand Pp h + ')zi (Washington Smith- 
sonian Institution, 1909 ) 

(2) Tafeln fUr numensches Rechnen mtt Maschtntn 
Herausgegeben von O Lohse Pp vi+133 (Leip 
zig W Engelmann 1909 ) Price 12 marks 

(1) Tub increasing importance of hyperbolic functions 
in several branches of science and technology has led 
the Smithsonian Institution to furnish the computer 
with a more complete set of tables of these functions 
than was previously available In the handsome 
volume before us are printed the natural values to five 
decimal places of the hyperbolic sine, cosine tangent 
and cotangent of u expressed in radians The argu- 
ment u advances by ten thousandths from o to o i 
by thousandths from 01 to 3 o, and by hundredths 
from 30 to 60 The logarithms ' 6 f 4 he above values 
are also given in separate tables In order to fanli 
tate interpolation the first derivatives of the functions 
multipliea by the tabular interval are tabulated in 
units of the last decimal place To meet the rare 
cases in which higher values than six radians occur in 
calculations some very high values of exponential ±i« 
are appended to the seven place tables of the ex- 
ponential and its logarithm which are printed later on 
in the volume To aid the computation of hyperbolic 
functions of complex vanabics such as sinh (ti±iv) 
the values of the circular functions sin u and cos u 
and of their logarithms to five decimal places are 
provided with u expressed in radians Tables arc also 
provided of the gudermannian of u to seven places in 
radians, and also in degrees minutes and seconds 
A few supplementary tables are printed for the con 
venience of the computer, one of which gives the 
natural logarithms of numberii from i to 1000 and 
another provides for the conversion of radians into 
angular measure and vice versa 
In preparing this volume a good deal of independent 
computation has been necessary in order to attain 
completeness and accuracy In the introduction there 
is a useful compendium of formulas and integrals in 
volving hyperbolic functions 
(2) Prof Lohse of the Astrophysical Observatory 
Potsdam has published these tables of reciprocals in 
order to simplify and extend the use of calculating 
machines in scientific computations These machines 
deal readily with addition and multiplication but in 
order to grapple with division it becomes necessary to 
take first the reciprocal of the divisor and then to 
multiply e g to exhibit n -r 1 759 as « x o 5685 In this 
volume we have provided for us five-place values of 
the reciprocals of the natural numb^s from i to 
<000 and of the reciprocals of the trigonometrical 
functions of angles from o® to 90® for every hundredth 
of a degree Appended to the above are a few 
shorter tables, the most important of^hich i^one of 
square roots, giving the values of and^ioa side 
by side \cry conveniently, for values of a from 1 to 
1000 

Lehrbuck der prakttschen Physik Bv F Kohlrausch 
Flfte Auflage Pp xxxii+736 (Lripzig G 
Teubner 1910) Price xi marks 
It Is not necessary in general to say anything in praise 
of a book whic^ reaches its eleventh edition but there 
are special circumstances accompanying the araear- 
ance of the eleventh edition of the late Prof F 
Kohlrausch 's Lchrbuch der praktischen Physik 
which justify a feW remarks In the first place the 
preparation of this edition was one of the latest occu 
pations of Its author who died in January (see Nature 
February 3), a few days after its appearance Through- 
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out the forty years the work has been in the hands of 
students of physics it has remained the pet child of 
its creator and every page bears evidence of the care 
he bestowed on it In me work of revision for the 
present edition* Kohlrausch was assisted by a number 
of his former pupils now distinguished for their re 
searches in special branches of the subject so that it 
embodies the experience of the leading physicists in 
Gmnany As an example of a section of the book 
only possible under a system of collaboration of this 
kind th it on radio-activit> b> Prof E Dorn may be 
mentioned as of special value As a result we have 
a b<K>k thoroughly up-to-date which as a work of 
re^'ercnce for the physical laborntor) stands tn a 
unique position both on account of the large amount 
of valuable matter it contains and for the completeness 
of Its references 

In the second place the author gives us in the pre- 
face a glimpse at the phvsicnl laboratories of Germany 
fifty years ago Fhere were then about two dozen 
professors of pljj^cs a dozen assistants and possibtv 
about two dozen fsehior students engaged in research 
in the whole of tne country Apparatus ^as scanty 
and had to be purchased out of a very meagre annual 
j^nnt \ new professor who could bring with him 
his own apparatus was regarded as a special windfall 
S>stomatic instruction in practical physics was given 
at Konigsberg Berlin and Heidelberg Universities 
only but the need for better organisation of the 
universities in this respect soon became pressing and 
w IS nut b\ tht ippi^intinent in the Inter sixties of n 
number of professors who had received their practical 
training in the above laboratories under Neumann 
M igiiiis ind Kirchhoff The chnn^e whuh h is lonie 
about since then is remarkable There are now manv 
single laboratories in which a greater number of senior 
students arc engaged in research than were so occu 
pied in the whole of the laboratories of the country 
half a centurv ago 

Ihe Sihoi Imaster ^ \ ear hook and Ihrcctory igio 
\ Reference Book of Seconda^ Educntion in 
hnginnd and VVnIcs Pp lxxi+448+700 (I-^ndon 
I hi Yearbook Press c/o Swnn Sonncnschem and 
C o Ltd 1910 ) Price 75 6d net 
This is the eighth annual issue of what has become 
an indispensable source of information to the educa 
tional workir It consists of three parts containing 
rispecineh geneni information alphabetic d lists of 
sL*cond^lr^ schiwlm asters md a list of secondary 
sihooU We are able to say from experience that 
the educational particulars provided by this work are 
accur ite ind up-to-date Among new features of the 
book this leir are important alterations m the section 
dealing with county and borough education authorities 
It IS inten sting to note that the dircctor\ npw con 
tains more th in 14 000 names and that the list of 
secondary schiMils numbers about i^oo Altoj^ethcr 
the book deserves 1 widi circulation 

h i^ypt and the B)i>ypUans By the Rev J O Bevan 
Pp \\ii + ''24 (london George Allen 1909) 
Pnee 5JJ net 

Tins 18 a compilation of miscellaneous information 
about Egvpt and the Egyptians their History 
Antiquities language Reli^on and Influence over 
Palestine and Neighbouring Countries written in old- 
fashioned style It has no particular plan and 
meanders about from one subject to another but 
not unpkasmtlj Sir G H Darwin who disclaims 
amihing more than thtf superficial knowledge of 
Fgvpt whith is open to any hurried tourist has 

done Mr Bevan the honour of writing a preface to 
his little book which will no doubt give considerable 
pleasure and convey a good deal of Information and 
instruction to manv n idirs 
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LETTERS TO THE EDITOR 

[Th« Editor does not hold himself responsible for opinions 
expressed by hti correspondents Neither can he undertake 
to return or to correspond with ihe writers of rejected 
manuscripts intended for this or any other part of Natuxb 
No notice u taken of anonymous communications ] 

The Term Radian in Trifonometry 

Or *1 iiomas Ml ir m his ktt r m \\TUKit of April 7 
(p lorr its thi 1111 ipprnhrnsion implied in the ‘New 

h nghsh Dirtion in \iz ih supposition that the word 
radian was first ininidiiend in ih Ireatis* on Nuturul 
Philosoph) bv 1 hoiiison and 1 ail 

Ur Muir «d\s h u il th word in iSiw) m St Andrews 
and gots on to a\ ili it it wa aftir con\(rsation with 
111) father the lau 1 rof James Ihoitison in f 1 1 guw that 
the word was fin ilh adopted in 1K74 

1 should hkt 10 point out that mv f Uht r idoplt d Ih 
word some V* irs before h 1 ime to ( lasgow iiiul h for 
hi iiif t Dr Muir 1 hav 1 nu morandum in in\ father s 
wnltn^ Najinf^ that ihi n im was prup«) -d l\ him in 
Ju!\ 1871 iiid It ipp4 irs m th printed i \ imin iiion 
questionN sit bv him in th j^rnrril ilis i \ iniin iton m 
Queens (allege Hilfist on June s '87 < and puhli h hI 
1 bi heve in the coUegL i ah nd ir 

I well reniemlM r si v r il lonv r itions bi t\\ n m\ f itli r 
nnd Dr Muir with t gird to th use of this md i tht r 
words but rndtua h id lire ul\ bi en adopt hI pub lit tv 
bv mi father and app ircntlv h id b s n ilr adv ind {> n 1 
iiitiv usd l» Dr Muir Jvwi-s 1 homson 

J 2 Wentworth M ic N wia tl -rn Ivm Xjinl 12 


The Yillow Colour in the Stoet s Skin 

In her hitr to Nmirf of Mmli -*4 Mi I V M i 
rnnarks on tin iinir\\illow lolour in immb r 
of ihi stoit fainih wh n th winbi whit ninj^ 1 m 
lornptfU idihnj, Ih r cm tliii be htth doubt tint 
the vtllow bwly iiroduttd irliliiiiUv in tin fur of Ih 
dbmo rat i substaiue siinil ir to the vtllow pigm nt 
of the stoats wintct coat 1 do not know wheth r 

It has been reiori! d though I •should have tlunij^ht ti 

tha a stoat s fur of the pur st whit will aft r evposur 
to light in a mu um la fer a tirnr v'lrMng with th 

Intrnsit) of tlu light invanablv turn di tinriK \ 11 )w 
fainter howiver than nnarv \ How 1 hivi mid 

o rhcniual or niiirotopiial siimmlion >f fur o 

j I flowed but the u u il n ison assit^ntd for th thin^, 1 

tht absorption hv the h iirs of a mall uiu unt of f it t ur 

of the skin induced bv tin lif^ht md h it of umni r I 
understand also th it rmino kept in a d irk < li inili r tn 
box the temprraturf of which 1 high will do turn vtllow 
Stoats in this parr of th country oft n bttini whit 
rarlv in the st ison Im fort inv r al cold w ith r li is 
occurred IDm v f) I f rrks 

Thf Museums I ivrrpool \pril 12 


Transit of Halley s Comet ecroBs Venue and the 
Eerth in May 

I BEO to direit alt ntion to lli following 
It IS mv inttnlioii at Knifjirl in I inmarkt n fin ih 
north of Norwiv) l th 1 wiili mv i 1 t int Mr () 
Krogness to tnk ma^,iv in. md itmo ph ru oUsirvations 
during the pernxl ’M i\ 7 to June i n \t in ronmillon 
with the transit of H dl v lomil at ro th un di 1 
on May 18-10 

If is conctivable tint ihi tail of tin cnim t m ly consist 
chiefly of ilictnnl mrpuiiilar rivs ind if this bi. o 
we should f xpeit th ii Ih e r iv owing to earth 

magnetism would be Inwn in in th I olar regions m 
zniysH analogous with th uirori zones i uminj, ih tol 
of thi i-omet to be t f ufli 1 nt li to r a h the arth 

Thest ravs will th n in mh a ca vrtist nmonf^sl 
Other things magn tu influ nt r md il ttrn indut turn irv 
effects espetialh tr n^ in the I olar p gions and it m 
particularh ^uch effect w ar d sirous of tracing Th 
tall of the comet if it slmuld censist us abovt is unied rf 
such ndimt math r will i!t r its htpe nt 1 vtrv con 
siderable distani from ih e irlh and Wf nia> xpt. i to 
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see slmilir formations of h|{ht to those which occur during 
m> expi^iments with kathode rays around a magnetic 
terrella 

In m\ work^ The Norwegian Aurora Polaris Kxpedi 
tion i<k)2-i9ci 3 descriptions will be found in several 
laies of these phenomena^ but to elucidate the subiect 
ere 1 append A few new illuHtratiuns which show very 
ptninlv thi shipe of these formations of light 
Figs I and a show how the rays are drawn in in belts 
around the magnetic poles of the terrella corresponding 


February p 57) and it is not impossible that indications 
of an alteration in those parts of the comet s tall nearest 
the planet may be notlcvable 
VVe may then possibly expect to find traces of the rats 
being drawn in towards the polar regions of Venus m a 
manner similar to that demonstrated by the experiment 
shown in hig 4, or a more or leu distinct bending of 
the comet s tail assuming Venus to be magnetic 
The probability of such being visible must hoaever be 
admitted to be small ns the central lino or the tall if it 



ll(j I t*! I a. 

With tht ixilnr light zuius on the earth lhe\ are taken 
looking along ind prisiiduulir to llu nugnUK axis 
big 1 hhow^i the spirut rinj^ of light uruund a magnetic 
north poll \ ^rrespundmg to the south pole of earth 
magnetism \\t find these belts of light soikuiups as 
here with a tolerably iven strength of light like a ion 
tinuous hand and at oth* r llmrs we find thi ms con 
eentruted in three liniitrd stnnks with will defined 
positions around the niegn tie poles of the terrella 

1 ig 3 ulso shows un equatorial ring lliis phi iiumenun 

of light IS ni ignifict nt 
but unstable it is dilfiiult 
to produie it may 
suddenh appear and sun 
d niy vanish as thi ms 
whiih run round the 
terrellT at the equator ari 
difhcult to obtain suflici 
i nth e niu ntrali d for ihi 
rarefied to illuminate 
them At the lower part 
of Mg 3 and on hig a 
a eharartcristie pointf*a 
tongiiL of light will be 
scon which is drawn in 
and shows the mofiiirr m 
which the ra\» here conw 
into the terrella Fhe 
magnetic equator Is in 
Fig. 4 * dicated on the terrelfa by 

a dark line 

It mav now be imagined that analogous formations of 
light ninv be oWrvable around the eirth of the rays 
from the comet s tall on May 1H-19 i'he downward rays 
the i oiar regions will ii is true be difficult to observe 
in northern parts owing to the northern declination of the 
sun but in Antarctu regions there may be more hope 
of dhin^ so and the phenomenon would then probably 
ippear somewhat similar to the aurora australis At nighti 
in low latitudes one may coicclve the poulbiUty of a 
ring like thp equatorial ring being observable 

About Mav a the comet will be in the vldnitv of Venus 
(see Bttf/cffn de la astrcnoniiqu^ de France 
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IS directly away from tin sun will U. at i Lon nUriblt. 
luiKht above thi planet but 1 dtsir neverthtkbs to dircti 
iht attention of ustninomers to ih sc londitlons as Venus 
if us strongly inu^netised as our t irlh must be fxpeclfHl 
to exercise a noticeable influtiici. on the tail of ihi lotiet 
at a distance of several niilllon kilometres espiM^ially if 
the rajs in thi tail art easilv deviated b\ iiiayutiL forcp 
jhis phiiioim non mav in case it is pr sent be 
determined bj astronomic ul obs* nations of thi comet » 
tail and Venus in the period M iv i-t and I beg there 
fore to ask nstronumer^ in the interests of aiic.nce to 
make arrangements for the necessarv observations If 
possible and to favour me with a short account of the 
results Kk Birkelanu 

Unlversitetcts hysukt Institut Christiania 
March 

Neutral Doubleta at Aimoapheiic Pressure 

In his papers on magncto-kaihode rays Prof Righi 
assumis tht presencp of neutral doublets formed of a 
positive and negative Ion In more or less stabli combi na 
tion Sir J J fhomiron has independently put these In 
evidence verv eit arly in his experiments on po itive rays 
Working indefiendentlv wc have made some observ aliens 
which point to the exist* nee of such doublets at at mo 
Hphenc pressure Ionised gas i« drawn through two 
insulated metal tubes along the axis Of each a thldU 
insulated wire electrode U fixed These wires can be con 
nected in turn to a Dolexelek electrometer and the current 
between tube and electrode measured The ionised gas is 
produced by splashing mercury or bv heating hme or 
aluminium phomhate on a strip of platinum foil Whh 
a certain blut In one case the current reached its satura 
tkm vahie on the first electrode with a voltage of 33 (V 
being then 130 In arbitrary units Raising 'the voltage to 
656 dW not increase this by one division , the extreme read 
ings at the intermediate voUagos were lafi and so 
that the observations were quItA regular Nevertheless, 
with 656 volts on the first electrode a current can be 
detected at the scepnd this In some cases amounting to 
as much as 10 per cent of the original 4. 

Lime gives a lai^ excess of negative mercury and 
aluminium phosphate of positive ions but in each case 
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tried the current* on the b«ck electrode were pructicall> 
the lame Independent!) of the sign while the same 
ionising agent was The saturation curve* also 

present a pecuUaritv m u large mimber of ca«K The 
curves become nearly horliontaT at about 340 volts after 
which the) rise again rather rapldlv and finally become 
flat at uooui 330 volts Lach of these result* is readily 
explained if we assume the presence of neutral doublet* 
which are broken up either bv collision* or by the attion 
of the field Further experiment* are being m ide 

A h (jrARKKTT 
J J Lonsdale 

Cass Institute E C. April 13 

Tba Etiology of Ltpxoay 

Is \atubk of April 7 1 have read with InUropt the 
article on Dr A«hburton Ihonipson s report on 1 iprosy 
in New South Wale* In that report Dr Ihompson 
(one of our foremost authoritns) ha* niaat d a state 
ment made in tever^of hi* fornur papers avowing distrust 
in thb doctrine of ■||H|||gion and in the efliiai) of isolation 
A* u pn.v ntive nilHRirf. In lommcnting with surprise 
on his opinion the writer of th article w)m — ‘One 
viould hn\ thought that the sunes vihich h is atUndeil 
the praciK of isolation in Norwa\ during tin past fort\ 
years afford *<1 sufficient evidi nc of its value even to the 
most scepticil 

Now I 'im quite with Dr Thompson in his opinion ind 
must isk t> be illoweil to t itf m th tic irtsl possible 
terms that not only is there no n ison to bclie\e that 
ittcmpts at iboHrion havt tnken any share whnteMr in thi 
diminution of Norue^mn lepros) but much to tht i intrari 
1 hat th discusL h is d dim-d ind continu s to d ilin is 
hippih true 1 h propttv h )f hoM v r f uls uH rl\ 

when w r cot>iils th it ih r ha hi n during thi |iiri»d 

jf its J tliii no iiur asi wlnliwtr 111 i olaiion 1 li r 
Ills n \ r h n in Nur\\a> nin i olation dirnt d igiin t 
onf igii n 1 h fir t 1 irj,i I p* r ho pit il in Ni rw i\ w r 
I init b^ tho who did not Im li v iht li iwe t ntagou 

<Di Dam Isi n nnd oth r ) mid who wislirj iniplv l« 

iirrvtnt in in mg s mul to provid < niifortibl hnn 

\\lun thf bicillus discovend th old th orv 

tf rontii^ion wa reviml ind ub-si quentl\ c rtnm 1 il 
nartm iil \v r pi d but there wn no iiur 1 m 
irring in nt for Isi lain n yuit the i<ntru\ 1 r uii 

Ihnl d n tJ tin th nvimbi r if tho i 1 ilU d hi n 

piogrtssix h redun d 1 In liprrs hav hi n 1 ft ir horn 
with ih ir r litiMs ^ t the dis asi has d Im d It 
ni u h* not d that it w is d *clining tn f tre It must bi 
obcious tliiit It ha bun dMng out und r sun ofh r in 
lloMiu nnJ til It th 1 \Uqn whuh no om hid tin u^ht 
It worth \hi! to proUd could not po sil I\ \v the i m 
1 it nil in pi ing t rcnmrk that during ih s im riiHl 
i paniU I ffori for tiu extirpation of li prosy win I ping 
made in South \frica There efficient isolation liws wen 
p'i«is(d md pb ntv of arcominodution provided Without 
flinching, rompulsory isolation was carried out Ihc 
If uU III shown a sUad\ md alarming increase in the 
disease 

( oiiipulKOr\ isolation has nev»r been uttempUd m 
Norway and it has been ni,jdly enforced In South Africa 
I lie re'iults have been conspicuously opposite to what 
buhevers in conti^lon would expect The true explani 
tlon in each ca*.f 1* I believe not difficult to giv but 
I must not intrude upon your space further than simply 
to assort thnt it has nothing to do with belief In contagion 
and attempt* at isolation Dr Thompt^on 1* I think 
more than justified m the doubt* which he has e\pres*«si 
nnd It rests with thosi who in future quoti the Norwigiun 
facts to sh iw that thf v reull) bear the interpn tation 
which the\ gi\c to them Jonathan Hutchinson 

Nir Jonathan HcTCHiMiON«s views on the etiology of 
lepro*) are well knoun to be opposed to the generalh 
accepted vIpw that it Is un Infpctious dlKease ciunod b> 
Hansen * bacillus Thev were again brought before the 
second International Confprmcp at Bergen August if»-iq 
loop \everthelem tho conclusions carried by tho delegates 
were opposed to them The second International Scientifii 
Conference for the suppression of the disease reaffirmed 
in all aspect* the conclusion* adopted bv the first confer 
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tnee in Berlin iKg, whin cht attitude of Dr Ashburton 
Thompson towards thi act i pud etiology wa* before the 
delegates I ppro»\ w 1 iffirmed to be a disease com 
inumcabli fron\ one pi r on 10 another No country no 
matter what its i,eogrnphtial lUiition mav be is secure 
agiinst infection ind thi idoplion of proper measures 
against this possibihtv wus mumnunded — Having re 
gard to the faxuunble r suits whuh havi been qbtaintd 
in t erman> Itilind Norwav and Sweden by isolating 
the patient* il n* dtsirabk tlia( iiifecUxi lountrus shoutd 
adopt the sinir measure* 

In S(orway thi law as f ^rmul il si iLain in 18S5 gave 
the Sanitary C onmiishion or Homd if iTeiiltli in ea^h di* 
trict th( rl^ht to uid 1 a li pi r if h will li\ at home to 
havt his own room- at li ist his i \vn bnl his ilothes 
ought to Ik wmsIkhI separitily in hi\r his own iting 
apparutu — s|KH)n fork knif \i If h cannot or will 
not conform to this rigi n n h< i obliged to nit r nn 
asylum I here an th i 1 who hold th it kpro y is less 
easll) conimumc iti d from th suk than 1* cm umption 
Ur Ihompson apparonti} impli th it spend i>r laution* 
therefore seem to bi unnacs,irv in Itprosv btcausL in 
the past thiy h im bi 1 11 ignoml for liiUrLulusis but in 
the opinion of th wnl r it would bi of noraioui 
advani igi t 1 ih puidii w d if ihe r milati n is ippl\ 
itig only to Irptr rnn iimnt^ it hom lould b mforctd 

in regird to tubenulosis \s a malttr of fact iho umss 

of the 1 proRv I iw m Nt rw i\ h i 1 i on th initi ms 

of Or f laus IJ m n I ri tin r t. f the discn 1 r f the 

liaciUits I pru( to th nfir m n| jf mat us r ^ul 1 

hon* 4s proph\lutir nu 1 viri s t tub nuln i m thit 

( ountr) since kkxj 

It liter nothin},, in th r the i \ if },i ition tint it 

was ipplud in Norw i\ In D mi 1 n I f r II in n 

Paniil ns pupil 1 I h v hii Im \ ml ih 1 pia 
bfuiltu Nir will iii\ II till piitp) I i \ d t\ h u 

ing th I Ihi ic\ in tIu ipphi in >11 i f th 1 iw >f r.*" in 1 

ti m in Norwi) i impugn i b\ Sii Jonah in Ihitihin 11 

Dr X hburt in Hump >n iiiiui in haJ b n 1 0 full\ 

studi d by th \yitt r f th aitut and pi s 1 in il lu 

aN sjMCiil pi ithiip. 111 I I a lid y n 1 qu iit 1 11 

1 uniotty MU iri}^ (i him 1 th y h i\ U n n ih \p il 

il s nt !w 1 sill I i\ nil rnilund onf r 11 til 

>ml tf yyhiib w 1 lull in \ iw ly il if 

I Ml W Kill K )!• no- Vku 11 


Auror I Display 

1 in ui w is a y r\ (m disp! 1 h r of tli uin r i 

b tw n S Mul ) pin I )i n uur f th ph nom n n 

w is tillui nlly lIi ulv m irl d lid ry moit tli in 1 

p tssing nolu 

IJiL iiirtiins and shafts of hj^ht lU hil th 11 nt,in 

ovirheid iidniiii}^ fr< in 1 j unu i f w d }^i t the 
north of (. a tor ind I olliix \i iini is m mi\ i fin 

lurtain* of h^lit louId Ih n 1 j ti g iJi r n ir tin 

rvliant centre om of Ih ni pr a liii} u\cr ih ouihern 

and others wer the north rn 1 \ Wh n yuw I 1 the 

north or south tIu thin \ il lu w d in il s of light dl 

indinting from the point tf (.tigni \ ih ai Wh n ynwcd 

towards the t ist or yy t 1 / nd on ih light was mo t 
bidliant ind the way\ natui f thi- hinging luri uns of 
light most marked 

For at least in hour tli lUitiins or Innging \eil* 
of light lould lu (.11 origin ling niK\ and spn. iding In 
all direitionn north souili it an 1 w st The ndnling 
I fffct was of ixiur do li p r pe ti\ ih re wn Mn 
little \iind at lIu imu mi liie curtains tf light s cm d 
to travil with it An ili 1 < IT t yyliuli w is most niirkcd 
\V4rt lhat the n 1 an 1 w t n I of 4 curt un des ending 

to th nirth of th ih ml f \tew cur\ si low ird th 

north whilst thi end of thi iirl tins yyhiih di si ndt J 
to She south of th tHiint d \ lew of th ohrterver rurvid 
to th south This ur\ing only showed dwif wlun the 
curtains were low i iwii md I wing thtir bnlliiniy Iht 
could be no doubt but tli a th whole plunomtna origin iiid 
in 4 roniptir iIimK m dl ir a to the north of ( i ti r ind 
Pollux 

lh( diy had he n hn an I bright and 111 grouni wa 
free from snow lowirds h df past nine tli skv her iniL 
{uuEv R M Dl pxi y 

North UnttUfird Snskatchi w in Canida 
March aS 
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THE FREE ATMOSPHERE^ 

T he publication referred to below adds yet another 
to the Keries of memoirs issued by the Meteor 
oUi^ical Office In the past few years It furnishes an 
example of comparatively rare occurrence in original 
scientific investigation of the successful cooperation 
of private and official enterprise 

The introduction by Dr Shaw contains a short his* 
toncal account of the prot^ress made In the investiga 
tion of the upper air and u summary of the more 
important results obtained It includes a welcome 
bibliography of the chuf Fnglish publications on the 
subject 

Ine work in this country was begun so lung ago as 
17^ by Wilson and Melville of Olasgow nnd the 
balloon ascents of JefTrus and later of Welsh and 
( Htsher maintained our position in the forefront of 
upper air research After a period of cumparative in 
action the investigation was renewed at the instiga 
tion of Mr Dines at the beginning of the present 


[April 2*, 1910 

I., 

6 inches midway between them Ti kite is used if 
the wind aloft is likely to exceed ^ miles per hour 
Steel piano wire 1/32 inch in diameter having a 
breaking strain of 250 lb is used with all the kites 
If when a kite is flying it appears probable that 
putting on more kites or letting out more wire will 
increase the strain to more than 100 lb the attempt 
IK not made owing to the risk of breaking the wire 
especially as records from greater heights can be 
obtained with registering balloons It ought how 
ever to be borne in mind that the results for tempera 
ture and humidity obtained by balloons are less trust- 
worthy than those obtained b> kites and this is of 
especial importance in connection with the dail> varia- 
tions A kite c m be kept for some time at a nearly 
constant level and the kite and instruments remain 
exceptional!) well ventilated without artificial means 
nines 's use of embroidery cambnc at gd per vard 
and black dress lining at 5^ per ^ yard for his sniK 
recalls Stokes s marked preference jof candles for his 
optical experimtnts The art of using the simplest 



ten tun Dines began his work on the west coast 
of Scotland in 1902-4 and cimtinued it first at 
Oxshott I3 miles south west of Ixmdon and after 
wards at Pjrton HiU 40 miles wtsi by north of 
London 

The report deals with kites pilot balloons and 
registering bdloons and contains a summary and 
bru f discussion of the results obtained 
1 hret kinds of kites all of the box pattern are used 
at P>rtoti Hill No i is 9 feet high and has sails 
^ feet wide and 18 feet long It is us^ in light winds 
3 ft^r standard use is very similar but the sails 
taper from 3 at the front and back sticks to 2 feet 
4 inches at the sides No 3 Is onl) 7 feet high and 
the tAi\ edges form arcs of circles, tne width of the 
sails being 2 feet 6 inches at the sticks and i foot 


^ IS 'I tot Hm FTm Al«(NplMr« In lh« Rtflon otthc Brithh IiIm 
Cnfitribmiani to ibo Invwtlfgtion of tb* Upp«r Air compri»jig a Report by 
W H nine*, F R.S on AppuwtOft ««d Bothode In um nt Pynoa UtU, 
with an lntr< ductvm and a on the Ptrturbatioiin of tba Scratopbtn by 
Dt W N Shaw F R S. Dlractorof ib« MattoroiostealOfloa. Pp.ir+j^ 
fLoedon U U. Sudontry OfAco, 190Q.) Prto* wm 
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things to the best advantage runs somt danger of 
being lost m the laboratories of ready madi opp iratu» 
and arranged expenments It i^ refreshing to find 
instances of it in an official publication 

\ good deal of trouble is taken to make clear by 
diagrams and description the method of letting-out 
and \ytnding in the kite wire Mr Dines having dis- 
covered bv long practical experience the places where 
difficulties arise has taken the trouble to invent the 
necessary safeguards and to give to others the benefit 
of his labours 

The meteorograph used with kites is shown in Fig ^ 
I \ B big I B shows the exposed under surface 
of the apparatus The separate parts arc (i) the lever 
and thread of the anemometer (a) the thermometer a 
spiral metal tube containing spirit, U) the dock, (4) 
tne cover of the aneroid barometer (5) a metal cover 
protecting the hair of the hygrometer In Flg^ i A, 
the recording pens arc (i) humidity (2) atmospheric 
pressure, (3) temperature (4) wind velocity The sur- 
face shown m Fig 1, A, is covered by waterproof doth 
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i;ihen m use The instrument is tied in the middle of 
the kite partly for convenience partly, presumably to 
shelter it from direct sunshine 
llie record is made on the cardboard disc sho^n in 




Fi^j I \ The difiicullv of pnicunnj, cardboard ^ hich 
IS not warped by varying, hunndit) and the occasional 
thickening of the trace throu^ the runniiifi^r of the 
ink flugfi^est that it would be tm impro\tnienl to use 
a smok^ metal sheet 

The anemometer deserves special mention because 
It IS simple and unique It consists of n hj^ht ullu 
loid ball of 3 inches diameter suspended by about ^ 
feet of fine cotton and the velocity of the wind is 
deduced from the tension m the cotton The effect of 
the wind on the cotton is neglected but it appears 
doubtful if this is justifi ibU With cotton 02 mm 
in diameter the urea exposed to the wind is ncarh 
one-third that of the ball used 

Pilot balloons are usu ilh sm ill balloons 2 \ feet 
in diameter which are stnl up to determine thi wind 
at different altitudes Observations are made b> 
theodolites It the end of a base line or at times In 
one theodolite the rate of ascent in that case ^ing 
calculated from the free lift and diameter of the 
balloon 

It IS assumed that the rate of ascent is given by 
L a a* /urV* 

where L is the free lift r the radius of the balloon 
V the upward velocit\ p the density of the air and fe 
a constant The v dues of m calculated from ten sets 
of observations given in the report show great Irregu 
lanty var>ing between s5xio-* and i5 6xio"^ in 
C G S units or between 1/480 and 1/170 in the units 
used in this part of the report (grains feet minutes) 
Unfortunately no information is given and no reasons 
are put forward to account for the variations beyond 
a vague suggestion of convection currents It would be 
interesting to know how much of the vanation could 
be attributed to (i) the d^sition of dew on the 
balloons (2) the effect of solar radiation on the 
balk)ofi*8 temperature (3) differences in the wind (4) 
errors in the observations As they stand, the results 
indicate that observations made with one theodolite 
may fpve very erroneous values for the wind 

An interesting tabic gives the values of m"* obtained 
by six different methods From his experiments with 
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a whirling machine Dines found 240 Observation 
« S inch ball fulling through 200 feet gave 

Dines s theodolite observations give 2go those of 
C H I-e> und twelve ascents of registering 

balloons ^22 Stanton found a still higher 
v due ^54 from laboratorv (.xfien Hants on 
a inch ball It is of inttrest to noK 
the close ipproxim ition to the corres|Hind 
ing valut 380 deiluced from the value of 
k given b\ \lkn s cxpinmcnts with sUcI 
bdls in vs ilcr 

Rtgistiring b dlikjii of iboul 1 mttre 
di iineter hiving a frti lift of (m) to 
grimmis in used to t irrv i mitioro- 
gr iph whiih weighs witli its i isi (k> 
grirnmes onlv ( 8 gramnit s without th« 
t ise) About (x) |Hr uni of tin b dl< tins 
Sint up are ruovind mil it et m n 
m irkablo th it the proportion i high* r in 
winter the st ison of high winds ill in it 
is 111 summer 1 he expl m ition gtvin is 
that whin thi int tiorugr ipbs fill in st md 
ing crops thev fnqiKiitiv conn inlt ion 
tact with mowing michinis tnd i llu 
instrument i isc nsimbUs in old tin c in it 
is not surprising th it Uixlgi ntgluts to 
g illur up and n turn the frigmuiiH I ht 
difhiultv might be overt omi 1 >\ iltulung 
I pirtiilh hlUd sm ill liu ip bdIcMin 
which would ut IS I sign il fur somi iinu 
after the instrument n ulied Iht i irth 
An addition of s P**" mimbir nuvtred 

' would compensate for the extra cost 
’ The meteorograpli is shown m I ig 2 md di i 
1 grammata dl\ in hig i Iht intruid bov \ i\[Miids 
> under decreasing pn ssure 
I and opens the frame in whiih 
It IS fixetl so that F I movi 
I across the platf beneath iheiii 
I If the temperature is const int 
jthiy make two pirillil 
’ traces if the U inper iturt 
' fdlh the ( erm in silur strip 
M contracts more thin llu 
iinvir strip IK ind rot it« s 
DI about ( Thu** ilu 
I ibsciss* of the triu give tlu 
prc*ssurcs ind the disl im i 
between the trices the ccnc- 
sponding tempi r ituri s I lu 
instrument furnishes no in 
I formatMin as to the rite id 
I ascent 

* It IS a great idvnnt ige th if 
the cilibration of the instru 
inent IS inadi on the ictu iI 
plate which is fittid rendv b 1 
the ascent and thil the pres 
sure and temperatun ir* 
vininl togethir It onglit 
however to be exphinid wliv 
the Instrument is Usted down 
to —40° ( and to 100 mni 
only when it is to be exposed 
to temperatures of —60° ( 
and pressures of 50 inm or It ss 
The hei)riif** have be* n ob- 
tained from the recorded 
pressures bv the use of di i 
grams and more reunlly by 
means of semi logantninic 
squared paper I ho need for greit care in dealing 
with this probltm is illustrated by the errors m the 
table on p 7 On July 29 the difference of pressure 
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between ii and is km is ao mm at Manchester and 
aS mm at Pyrton Hill which has a hi^^her tempera 
ture nt that height Similar diflTerences occur between 
13 md 14 km and between 5 and 6 km 
Great difficulty is experienced in reconciling^ the 
temperature observations with the observed aim ex 
pected decrease in wind vcloaty in the advectivc rej^ion 
The obvious errors noted almve may be partly re 
s[Mmsible for the extraordinary velocity of 150 ni p s 
found from the horizontal gradient of pressure at 
16 km But apart from errors of calculation in error 
of only C in the mean temperature of the air 
column would produce un error of nearly 3 mm in 
the pressure at 16 km It must also be rcmcmbired 


watersheds of Asia Here that is gashed by rather 
short and steep transverse valleys altogether nine in 
number and attains an elevation often exceeding ao 000 
feet aix>ve sea level On the southern side is another 
mountain wall not quite so lofty though even its 
lowest point IS quite a thousand feet above the summit 
of Mont Blanc From Us western part— rather more 
th in fifteen miles in extent — six tributary glaciers — 
three of them 1 irge — descend to the Hisjiar but its 
eastern and upper portion — fully twenty-one miles in 
length — is practically unbroken \ rather long and 
fiat snow saddle, 17 500 feet ubo\e sea level parts 
the Hispar from the Biafo Glacier which descends 
towards the south-east and the total length of the 
that' where convection lo prevented the condition of ! former, from its termination near Hispar village, at a 
steady motion may never be reached and the diffir height of about 11 000 feet above sea level is accord 
cnccs of pressure ma) be equalised by trinslati m of j in^ to Dr Workman s measurement i little less than 
air across the isobars with moderate velocitv , thirtv seven miles or a mile and a half greater than 

Dr Shaw fiqds that if the lower surface of the that assigned to it b> Drs (.alciati and koneza 
advcctne region is depresseil owing to a disturb incc I he piss over the Hispar trid Biafo glaciers 
in the lower atmosphere there will be m incrense of according to I leut Coloiul Godwin \usten who 
temperature of q® C per km of 
deprt Hsion Such 1 depression 
w ould i)rcsunvablv hi prop igated 
with the same velocit\ as ihi dis 
turbmci but th< obstacles to con 
vtclion in iht ad\etti\i rtgton in i\ 
inik< tiu upper portion of llu it 
piospherc ict a** a ilainping igeiu 
b\ whuh the di turbinct would be 
innullcd 

riu nil an m txnnum md mini 
mum \ ilui af H and T ihi 
hoi^^lil ind tnnpiriture it which 
llu uKdiive region bigms irc 
gi\( n in thi t ible — 

M n M ail M T 

Man h ler \ 6k \ 

Pin 1 Hill 12 i5 
Pi cha 11 9 i 

Crinan no 

I he \ llu* s uc higlur ihui llu 
nu m \ liu s found b\ th« presMit 
vMitM md II irw ocsl J ht dilTcriiut 
prob ibl\ ins(s p irtlv through llu 
incihod of fixing H p irr!\ owing 
to ih( ixciusuin cf the jQt>q results 
from the present iii>ort 

It Is I |>It isurc to note th it prts 


a 7 
j r 


J ''j Max 15 0 kin A 


Mill 73 »4 


sure IS I xjirc sed m megadvnc'. per 
cl tu 


cm 


anc 


mi>crature in dcgrt*cs 
( ibo\c (ht absolute zero llu 
rtpori IS full of interest to ill en 
g igcd in upper air riseirch ind 
will b( esp(ciaU\ useful to those who 
irt coniiinplating the establishment of mw (x|tn 
mental st lUems I (inm 



—A If acter tabW of unutusi * ze met with on the lowett third of tbt Biafo Glacltr at ra 
altitude of aim t 366c (i w fc* l). 1715 rock boulder wat 5 mclrei (16 4 foM) long, 

th ^ ped^t t 3 B n* trci(j 46 feet) hixh and the hnight of the whole 5 5 mctret <18 foaA 
A tabl with mu b loser podc tal hern m di tance nt left (Kiooi the Cnf£ntSAte ^ ) 


IHh HISPAR CLAClhR^ 


ibout hdf i cintiirv igo, explored these ice-clud fast- 
nesses w IS m fornu r tunes uc*cnsion ill\ used bv 
nuues epiuilU ni iraudcrs hut when Sir Martin 
(onwai triverstd it in 1892* he found rite traditions 
„ w(rt very \ague The only serious difficulties are 

T^R \ND MRS Bl LLOCK WORKMAN the ih )so due to the length of the journcx at such a con- 

^ well known explorers of the higher llimaliyas 1 sidcnblc heij^ht ibovt sen level These ho'wevrr did 

ha\ IX id l)cforc the Royal Geographical Socictv a lot prevent Dr md Mrs Workman from spending 

imist mten sting icrounl of the Hlspir Ghtier Phis sever il week-, on their wav over the pass from Hispar 
IS one of 1 group of four of the worlds greatest vil! ige to \skole and c irefulh studying this icc-clnd 
mountain iciers which together with two others * region ^ 

of them— the Biafo and the Chogo Lungma— and some ' The Hisp ir Glacier has a low gradient--on the whole 
of their inbiitaries have been explored from end to 'about one in (hirtv— and its average width is a little 
end bv the e indomitable climbers Ihe Hisp^ir less thin two miles It receives is has been said 
Glacur one of the many feeders of the Indus occupies ' six large tributaries from the northern side and 
a long and marly straight vaUey running roughly 1 three also large on the lower part of its southern 
parallel with the ciest of tiie Karakornni— one of the side Ml and especially the former are laden with 
I Itt Tribuurl« and Mounuin.. By FoAny dt^bn-. to an unusual extent Ihe effect of this Is 

Bullock WoFkman II rrorolnoM Feotum of \\% Stracture. By * ^ “ 

WilliBB Homer Vorknutn (Ctogim/Aiot JiMnal, vol ***» pp. | > Climbiii£ oml Forionutoa in ttn Kwikonm HwMlnm. bV 

I0.-3I Pebruary 1 , 10 .) j W M Coiwoy ekopten nviiT »7 
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plainly viitible on the trunk stream Here for a dis- 
tance of nearly fifteen miles above Its end the w hole 1 
j^urface is broken into ice hillocks t>eparated by deep 1 
depressions and heavily coated with d^bns of every . 
sLce from mud and sand to {^franitc blocks 20 to 50 
feet in diameter, such as may be seen in the ffigantic 
glacier-table for the picture of uhich (Fig i) v\e are 
indebted to the Royal Geographical Society From 
slightly below the entrance of the Haigatum tnbu 
tary a band of white ice appears among these hillocks 
i^hich broadens out as it rises until it occupies nil the 
southern side of the glacier On the northern side 
the hillocks persist for eleven and a half miles farther 
up They vary in height from about 50 to 2^0 feet 
or even more and sometimes recall druinlins tn their 
linear arrant, ement and form Beyond these hillocks 
the ice a$ would be expected is fairly free from 
debris In the other parts while the lateral morimes 
are largo medial moraines are pncticallv absent 
The surface exhibits some other peculiarities Over 
two-thirds nf its area lakelets occupving ice-basms 



Hispar and its tributaries ns mav be seen in Fig 2 
Intra glacial moraines due to the excretion of ddbnt 
which has been engfulfcd in targe crevasses may also 
be observed ns well as the usual structures of nivi 
and glaacr-tce 

The Bcener) of this region of snowy peaks and giant 
glaciers has a general resemblance though on a 
grander scale to that of the Alps and the Caucasus 
and its dominant uutllnc^ arc indicitne of the action 
of fluviatile rather than of glacial erosion It is 
also worth noting that notwithstanding the trough 
like shape of the vallcv occupied by the Hispar ice* 
stream neither the map nor the photographs sug 
gest an> marked truncation of the spurs past which it 
moves et here w htrt several ice-strcanis are 
crowded into n comparative!) narrow corridor we 
might expect to find its rock) wall even undercut by 
their struggle to force a pass 1 he Hispar C I icier 
was one or several on which in 1906 the Geological 
Survey of India fixed marks in order to study their 
advance and retnat It then appeami to be practi 
calh st limn irv ^nd had thus con 
tinued to lilt turn of Dr W urk 
mans \isit So liMt li ul t!u 
\en^utsi Glainr which rciclu^ 
lilt V illtv floiJi a liiile btlow the end 
I f llu Hi p ir \tl ibout fi\< 
\L irs prior to itjoO it hid rapidh 
adv mcid for i distance of nearlv 
two nulls Oik miner point if in 
terest m i\ bi nu nlioned OruiiptJ 
spins or ii^rimids of snow or in 
w » n not seldom obstrv ed rest m 
blin^ tin pmtUntis of the 

Vndts to which l)i Worl m in 
tlK)Ui,h not witliout protest from Sn 
M irtin Con\^ i\ e\ti nds tlu n im* 
i O 


Fill a — A bordet lake n nr th« Jarfei}«ii of tbe Jutmani with th Ubp'ir t laciar It U ^lotad by 
a lateial nwrainc and tb mountaithwaU n the naht and th« hi^\ ni of the Jatmaru riacier 
on Ih* left from which the ic« fi-aftmcntji float ins on the water are d ivcd llw Mratlflcation of 
the blackened glacial tc« 1* well ittn UeblMi ait ih high mow peaka walling In th Jaimaru 
(From the ( r / Jpufnml ) 

are unu&uilly common Thus as might be antici 
pated u IS but little trevassed In fact the onh Ue 
fall IS at ihe beginmni, of the descent from iht actual 
pass where the suugiaLtal valley floor naturnlK 
steepens In these circumstances the hum- 

mow^ surface appe irs at first sight anomalous but 
of this Dr Workman offers a satisf ictorv expluii 
tion The trunk stream of the Hispar recent s it 
least a doyen tribut ir) glaciers most of them 1 irge 
The valle) however is a t/ench of onh moderate 
breadth bounded b\ steep rocky walls As the side 
streams are too strong to ponded back by the 
main one ih^ force their way downwards side bv 
side with It Thus tlie pressure bopomes greater than 
the resisting power of the itc^ and this is squeezed 
upwards mto ndi^es and protuberances These an 
favourable to the formation of Lakelets, which extend 
up to an elevation of about i6 ooo feet surface streams 
being correspondingly rare Other lakelets formed 
by dams of ice or moraine occur at the side of the 
NO 2112, VOL 8^1 


JilLl t \ S 

S INCl Us tunjuiKii n with tin 
*^1111 H il!( \ s tiMiKt h \s bull 
fn m st\(r il ()hs< r\ at* rn s in I 
on \pril It) w Is M I n w Uli tin n il iil 
b^ rlit cb eivirsf Jt t iJm Town 
1 hiis thtri is soniL n. ison f r Ik p 
\\\^ th it He ir morning si n 

tlK conn t 111 IV btioiiK ( i ill ob « r\ 
tbic in hnj^ltncl ilrliouj^h low 
illitiid* it unnsi until iftcr it h 
tr in ittitl tilt sun on M i\ u> is not 
f uour ibl( 

The fnlliwinK 1 pirt of the 
cplumtns c lit III Uixl for \pril md 
Mav b) Dr Smart uid citniniunu iltil bv Mr Croni 
inch n to the A^frotuntusi In \itLhn htm (No 4379) 

F phi mens f r ( runut/i Nu ii 

H A L>ccl 

h ni 

5 3 4 

6 9*9 

7 3 i 

7 44 8 

8 183 
8 40 I 
8 589 
9 13 * 

9145 
9338 

9 4* 4 


1910 

R A 

b nu 

Dccl 

w 

April 34 

33 503 

-* 7 47 

Miy 20 

28 

23 509 

1 

2T 

May 2 

33 54 5 

h 8 18 

22 

6 

0 3 * 

+ 9 

-3 

10 

0 21 6 

+ 10 40 

24 

12 

0385 

+ II 4 * 

25 

M 

I 58 

^1327 

26 

16 

* 49 9 

+ i 5 5 «J 

37 

17 

2 2) l 

17 29 

a8 

18 

3 7 3 

+ 18 51 

39 

19 

4 33 

t *9 43 

30 


+ 19 8 
+ 17 40 

+ 15 14 

i 12 40 
+ 10 24 
I 8 31 
+ 6 59 
+ 5 45 
+ 4 45 
H 3 50 
+ 3 

\s will be seen from the ciihemcns the comet 
when near the sun will trivH \*r\ quicklv across our 
line of vision traversin^^ \ries I lurus Orion and 
part of Gemini between Mav 16 ^nd 22 
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On Mav 20 the distance of the comet from the earth 
will be alniut fourteen million miles but by May 30 
this distance will have increased to more than forty 
million miles 

The two diagrams here given shov^ roughly the 
conditions of observation Fig i for the eastern appan 
tion Fig 2 for the western In Fig 1 the stars are 
bhown approximately as they appear to an observer 
in London looking due F one hour before sunrise 
^ 3 JO a in ) on Mfi> 1 the dated circles represent 


the npproximati iiositions of the conut for the date 
gi\en Unless the e^istern sk} is ftiirh deir it js 
queslionabk whether Venus will be It is 

obvious that to see the comet during,, its period as a 
morning star one must get awn) from the snioki 
hden horizon found tie ir large tow ns ind ascend to 
as gruit an altitude as possible I he observition will 
probablv not be a simple one for it this time of the 
>ear the sk) 'in hour or so before sunrise is never 
dark unless cloudy the dawn comes quite earl) For 
this morning ^parition the , 

(xreat Square of Pegasus should 
act as a splendid warncr and 
landmark just as it did in tiu 
evening apparition of coini t 
11)11X1 rhib mutual assiKintion 
of the two comets with Pegasus 
affords a good example of one of 
the chief difficultiis experienced 
b\ those astronomers who have 
endeavoured to trace Hallcv s 
comet imid the m iss of brief and 
vtrv gentral records of comets in 
mtient chronicles Fig 2 illus- 
trates the conditions after Mu 
20 when the comet will be an 
evening star the observer 1 
supposed to be looking due \V 
at one hour after sunset on Mav 
25 (about 9 p ni ) with a clear 
hon/on Procyon may serve as 
the indicator but in any case 
Gemini and I^eo will afford ready landmarks It is 
now the general opinion and hope that no chart will 
be necesBury during the last week or so m May 
for the xomet gives indications that it will probablv 
be bright enough to be seen without difficulty One 
favourable point is of course^ that during the morning 
apparitions the tail will rise before the comet whilst 
under the conditions shown In Fig 2 it will set later 
That the comet has developed a tall of some size is 
shown bv photographs taken at Juvisy on February 
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12 and at Ottawa on February 10 The former shows 
a thin feeble tail i*’ 30^ long the latter which U 
reproduced in Fig ^ ^ tan long From M 

Baldet’b drawing made at the Juvisy equatorial on 
March 5 it would appear that the southern branch 
shown bv him Fig 4 was probably too faint to 
impress itself on the Juvisy photograph It is inter* 
esti ng to recall here that in the 183^ apparition the 
comet for some time after passing penhehon (Novem 
ber 16) showed no trace of the tail which on Octe^r 
15 hidixtended to a distance of 
20° According to Sir John 
lierschel in his Outlines of 
Astronom) the comet was not 

f icked up after perihelion until 
anuary 24 1836, and then pre 
sented a small round well-de- 
fined disc rather more than 2' in 
diameter 

According to a correspondent of 
the Morninji Post the comet was 
si*en at (.reenwich Observatorj 
as a nebulous disc some 30* in 
diameter in the lo-inch tele 
sco}>e on tIu morning of \pril 
iS \ nucleus from to 
in diameter w is recognised but 
no definite tail could be sein 
probablv on account of the ip- 
roichmg da\ light there wi 
owever a lack of definition cu 
the wi stern side of the head 
prob iblv denoting the presence of the t ill V\ ith the 
1 1 inch telescope the cornel was followed until 4 2*> 
i ni and wa estimated to bo is bright as i second 
or third magnitude star 

Whik the chance of inpturing a sample of thi 
comet as suggested b\ Dr Allen is perhaps very 
small It IS 1 pitv that ipparentlv no action U being 
t iken 1 he passage of ihi e irih through a t om< t s 
tail IS so rare m occurrtnee that evim a »m ill uppor 
tunitv ought not to be missed In the \pril number 


of the Bulletin de la Socidtd Astronnmtque de Frame, 
M C r Guillaume suggests the liquefaction of a 
large quantity of air which could afterwards bd 
treated by fractional distillation and possibly some 
cometary matter recognised He points out that 
very minute quantities of the rare gases e g krypton 
are thus secured from immense volumes of air and 
that It is now possible to liquefy looo cubic metres of 
air p<r hour ns he remarks U is just possible 
that by this means the chemical study of the comet 
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become a by product of an industrial operp- 

lion 

M Mammanon hugi^ests that if there is any 
palpable material at so great a distance from the 
nead it mi(^ht be possible to measure the minute rise 
of temperature produced by the earth rushing through 
It at the rate of 77 kms (fortv-eight miles) per second 



Fig 3 — HaRey i Comet 1910, Febmsry <0. Photosrephed at OtUwa. 


I he possibility of detecting the nucleus of the 
comet when it is crossing the sun s disc ip|M irs to 
be \ery remote \s mnnted out b> Prof W II 
Pickering n solid (Lirk mass ^ould need to hnve i 
diameter of at least sevent> jniles in ordir to be de 
reeled under these conditions md from the fact Unit 
Herr Archtnhold saw a t\\clflh magnitude star tran 



Fi(«. 4 — Hallvy 1 CoiQ«t iQia, Much 5 From 0 dnwli g by M Baldot. 

sitted by the comet on December 5 without chang 
mg cither in colour or brilliancy it is extremely 
unlikely that masses of this order of size are con 
tamed in the comet a head , but the Kodaikanal 
Kpectroheliograph in the hands of Mr Evershed 
may be able to disclose the comelary vapours during 
the transit 
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There have been man) surmises as to what ^Mll be 
the effect on the earth and itmosphere Sonic of these 
are notable onl\ for their extraviigancc but it does 
seem probable that an (xceptional disptax of lurora 
mav be generated and also that we nia) experience 
the mistiness of the atmosphere which was genonllx 
noted in i8bi before it was known that we had 
passed through the tail of the great comet of that 
\ear It has been suggested tex) thit we nnv see 
the extension of the tail is a senes of dixerging 
streamers as was nlso noted in 1S61 

Reports from China state that the comet i> being 
used as an omen to inflame the rioters m the dis 
affected districts and that the luthonties in exhibit 
ing pictures of the comet with accounts of its prtxious 
apparition without ill-effects m order to reassure iht 
inhabitants Wliile there is of course no possible 
likelihood of serious misapprehension in this country 
It is obvious that there xet lingers a certain amount of 
superstition concerning tht b tneful effects <>f comets 
We would suggest to all ti ichers th it the Af i\ tpp iri 
tion will afford an excellent opportunitx for giving 
real live nature-studv lessons which should effei 
tivelv eradicate such supi rstifious f incies from ih* 
minds of the rising gem ration 


KO^^A^ BRITAIN 

'T'HL first of the two volumes referred to below 
contains a fully illustrated account of the ex 
cavations carried out early in 1907 by the Manchester 
and District Branch of the Classical Association on 
the site of the Roman fort at Castlcffeld, Manchester 
1 he second volume is a supplementary volume by the 
same association describing excavations of an earth 
work at ToothiU, Cheshire and at the Roman Fort 
Melandra 

The first volume is something more than a mere 
dry^s-dust description of excavations It contains a 
number of vtxy interesting and informing essa)s 
dealing with different departments of the subject ind 
written by experts so that the general reader will 
have no difficulty in understanding the nature and 
value of the work that has been so efficiently earned 
out Both Volumes arc ably edited by Mr F A 
Bruton of the Manchester Grammar School 

\n interesting article on the mine of the fort b) 
Prof James Tait shows how difficult it is to suggest 
m ctvinology of an ancient place-name which will 
withstand the assault of destructive criticism The 
name Mancunium, which is usually associated with 
the Roman fort at Manchester b is been derived by 
various authorities from the Welsh matn i stone 
from the Welsh man a place and cemon skins 
from the Welsh metm cochton redstones and 
from the Old Celtic tnamwion suggesting a deriva 
tion from mamma mother The last derivation 
applies to the form Mameunto one of the half-dozen 
different readings found in various ancient manu* 
scripts 

Among the inscriptions found in the course of the 
excavations arc several on altars dedlcatn^ them to 
the goddess Fortune the Preserver The inscrip- 
tions however givre very bttic information as to the 
details gf the Roman occupation though one Inscdpo 
tion appears to imply that at one time soldiers from 
Rntia (Tyrol) and from Noricum formed part of 
the Manchester garrison 

Among the objects were a considerable number of 
coins and articles of bronze silver* iron and glass 
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Among the pottery are some beautiful example* of 
Saininn ware some fine drawings of typical pieces 
b> Mr Phelps being reproduced 
An illuminating chapter on Mithras-worshio 
Roman Manchester, written by the Rev E L Hicka, 
advances the theory that Mithras*worship was encour 
aged b^ the Emperors among the Roman soldiers as 
an antidote to Christianity 
At the end of the volume is an elaborate catalome 
of the coins of Roman Manchester prepared bv Dr 
R S Conway assisted by Mr Mclnne^ and Mr 
Brooke 

The supplemental volume describes some excava* 
tiont) m ide b) the association on an earthwork at 
Toothill in Macclesfield Forest This eA^th^^ork has 
long pux/led antiquaries and was generally believed 
before these excavations were made to be i Roman 
camp nr fort But not a single trace of Roman 
occupation was found nor of preRoinin the work 


way ultimately into recognised scientific or medied 
journals with fuller exposition and better Ulusit 
tratlons 

The actual report of the committee occupies three 
pages out of a total of 134 the remainder b«ng talm 
up by appendices In the report the committee ^ves 
an account of its revenue amounting co^ToC, and 
the expenditure totalling 3333/ 6 s 8a The revenue 
is made of contributiona from the Imperial 
Government (loool ), the Government of India (500I ) 
the Rhode)!* Trustees (aooi )> and Colonial Covm- 
ments ) and with regard to the last item, it 

IS very satisfactory to learn that the Colonial Govern** 
ments have one and all agreed to renew their grants 
for a further period of five years from 1909 The 
expenditure consisted of giants to the London School 
of Tropical Medicine (1383/ 6 j Sd ) the Liverpool 
School of Tropical M^ictnt^iooof ) the University 
of London (y^oi ) and the Univecstty of Cambridge 



may have been mediaeval but no positive evidence of j {206I ) No grant was made to the Royal Sociely 

dui^g the year bemuse the 
ivl0Sr required for the con 
tinuotiorv of the rcsearchcN 
into sleeping sickness mr 
ried under the super 
vision t>f -the sonetv were 
provided hv the L gand i 
Protcciorat« 

file A'si Appendix con 
tuns* rojwrts on me isurcs 
tnk* n for tile prevention of 
lu (I inul ftvtT \ circultir 
li lief v\ is dispatched bv tht 
( oloni il Secretary to the 
C oloni il tiow rnors enclov- 
lUk (ij a letter from Sir 
U illi^ 0>iler publiihed in 
the hu s of March 15 
iqofj entitled Mihria in 


It ilv 
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h tom The Roman Fort at MaachMtsr 


its age has yet been found The rest of the volume 
describes the continuation of the work at the Roman | 
Fort Mehndra 

These volumes are well and clearly written and 
very fully illustrated and will be of the greatest value 
to students of Roman Bntain 




l/)ilf/JV/STJ?AT/ON AND DISFASE 

T HF riporl of the advisory committee for the 
Tropical Diseases Research Fund for 1909* 
contains so much original work that it should rank as 
a scientific publication In it are to be fovuid reports 
from all parts of the world in which the results of 
scientiho mvestigaticms arc communicated by those 
cngagiid m studies bearing directly or indirectly upon 
tropic il diseasts of all kinds Some of these reports 
are even illustrited by figures plain or coloured 
which however for the most part give the impres- 
sion of either having been very badly drawn in the 
first pi ICC or very inadequately reproduced in this 
edthat ma ' ' ' 


report 11 is to be h) 


many of the Important 


and inttreating researcfie* described ^ere will find their 
I Printed ior His Mi^tty« 8 t«Honenr Office, 1910. Cd 4999 Price c« lA 
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‘Bhmbnv Meilicd C on 
j^rtss published on March 
it> 1909 xnd inquiring to 
what extent the ih)Iic> which 
^ Dr OhlefT^ represents as 
""having bc^en ^ successful in 
ItaU cc/afUi be adopted in 
the^terrif 0 r> 5 >«nder vour ad 
ministration Kepfies are 

Tinted from Lev Ion Maun^s, East Africa 
)asaland Somaliland Uganda Gambia, Gold 

Coast Sierra I eone Northern 'tnd Southern Nigpna 
South \fnca Bahamas British Guiana British Mon 
duns Jamaica Inward Islands, Trinidad Wind 
ward Islands Australia, and Lypr>fi These various 

repfics furnish much interesting reading In 

general the defence of dwellings and" individuals 
against mosquitoes the destructidsii so far gs 
possible of the breeding-grounds of the mosqui 
toes, and the free distribution of quinine vare 
the measures most commonly adopted The Acting 
Governor of the Leeward Islands reports favourablv 
on the efficacy of the small fish known ns millions 
(Gtrofdtnus poealoides) in keeping down mosquitoes 
The Governor of Nyasaland reports favourably on the 
success of anti malarial measures in the townships 
and other European settlenients but is less hopeful 
with regard to Uie scattered native vithges 
The remaining appendices consist rbpprt from 
Dr H G Plimmer on his work on the experlrtiental 
treatment of trypanosomiasis, reports fiWm'^the pro* 
fessor of^M-otonMogy In the UnWersitytit London the 
Quick Laboratory, Cambridge the London School of 
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TropScal Medicine the Liverpool School of Tropical 
Mcuiclnef and the various colonial laboratories and 
lastly, the circular letter sent hy the Colonial Secre- 
tary to tile Colonial Governors ^ilh regard to the 
renewal of contributions to the Tropical Diseases Re- 
search Fund Many of these reports contain matter 
of much interest rroin British uuiana come reports 
by the Government bacteriologist, Dr K S VVise 
and Prof Dc>cke on the results of Prof De}cke s 
trefttmimt of lenroM> during the first six months 
triaL In the report of Dr C astellani from Ceylon 
peculiar parasites are described from the blood of 
man and other verUbritcs in Ccvlon with illustra 
tions of n rehtiveh hif^h standard These pirasiUs 
are {ound free in the bloml plasma and resemble the 
free verinicules of hjemoj^re^^innc s but do not 

'ijjpinr to have an\ intrucorpuscular si i^c Dr 
Castellani considers them to be Proto/01 of i genus 
distinct from haimoi^rtgirincs and compares them 
with bodies found in human blood in Algeria b> the 
brothers Serpent whose name is trmslatcd into 
Sergeant in our opinion somewhit unnecessariK 
From East Africa the Govomment b icUnoloptst 
Dr P H Ross gives an account of a number of 
experiments on the transmission of Inpmosomes b> 
G/osjina fusca and ( lougipcnms Amongst these 
special interest itlnches to one In winch a monke) 
was succcssfulh infected with Trypanosoma oatrihunse 
by menus of (jlossina fitsca by the method of inter 
rupted feeding Two fins win used in this wo\ on 
October 5 being first fix! on an infected monkc\ and 
then tr'insfcrrid immtxlinltlv to a healthy monke\ 
the experiment was rejieatcd with three more flies 
on October 8, tr>p inosuincs wire first found in the 
blood of the second monkey on October ji Ihcsc 
exijoriments lend to show that tsetse flies of species 
other than G paipahs cun transmit sleeping sickness 
bv the direct or purely mechanical method 
The report shows the value and importance of the 
researches on tropic il diseases that are being earned 
on m all parts of the world under the auspices of the 
Colonial Office and the Colonial Governments Not 
only ts the report encouraging for the future but it is 
most interesting and instructive rending and well 
worth the modest sum for which it is sold 


NOTFS 

Sir ARCMinALP Tpikif K C B P R S has bptn elected 
u foreign member of the Roial Dunisli Society of Sen nus 
( oponhagen 

The denth is announc d U cight> four i nr« of agt 
of IVof Juliu Kui.hn for niuiu \ears professor of agn 
Culture in Halle I nivtrsitv 

fmi annual meeting of the Iron and Steel Instituti will 
be held on Wednesdai and Thursda) Mav 4 and s On 
Ma\ 4 the rtitrlng president (Sir Hugh Bril Bart ) will 
induct into ihr chair the president-elect (the Duke of 
Devonshire) flu Bis emrr gold medal for 1910 will be 
presented to Mr h H San iter and the president will 
deliver his inaugural address A number of important 
papers wilt be read and discussed during both days of the 
meeting 

The Geneva correspondent of the Doily Chronicle staUs 
that a monupient In memory of Prof Tvndall will be 
ereUed on the sdmmit of the Bel Alp 6735 feet high a 
little above the place where for mai^y years iyndall re- 
sided during the summer months Mrs Tyndall has 
^gaged M F Correvon of Ceneva to design the monu 
went which is a large conical bWk of granite It will 
be erected by the Swiss Alpine Club in July on Bei Alp 
overlooking the Alctsch Glacier 
NO 2113 , VOL 83] 


T HE executive rommitt »e of the National Physical 
I aboratory has appointed Mr J F Sears to take charge 
of the work of the motrolog\ division of tht laboratory 
in the place of Mr H Homnn Jt fftolt who has been 
nominated recenth to the professorship of engineering in 
the Royal Colkge of Sriem* Dublin Mr Stars who 
was formerly at St John s ( ollege ( imbridgi griduited 
with first-class honour m mnllumatu ind ♦ nglneenng 
and IS an associate meinber of the institution of Civil 
Engineers 

Lndkr the title of the Journal of Gincfux it 1 pro 
posed to publish 1 p4 nodical for origin il r v inh 111 
heroditi variation and illied subjects Hi# j<»urn tl will 
also from time to turn contiin artules siiinm in in^ Ih 
existing stite of knowledgt in thr \ariou brinrlits of 
genetUs, but reviews and abstrut of uork pubbslu I 
elbcwhere will as a ruk not b intlud d \d qinl^ illus 
trations will be provid'tl and where th ubj it -mitt r 
d mandb it fm use will be mndt of tolound pi ih lb 
journal will be edited b\ 1 rof W Bit son f* R S 
director of the John Innes Ngruultunl Insiitutiun and 
Prof R C Punnett profs t*or of bmlogi in the I nivir ii> 
of C ambridge and it will be pubb hod b\ tin ( iinl ndg 
V nivcrsity Press It is hoptsl tint the tiist nuinlH r will 
be ready In August 

On Tuesday next April 2( 1 rof b \\ Afott will 
begin a course of three 1 rtur s nt the Rov il In tiiuiion 
on T he Mechanism of tlu Hum 111 \ ou on J hurs 
day April 28 Mr M MiCbnttxk will d livu th first 
of three U^ctures on * BHtkf t Indims in North 
\menca and on Saturdav \pril ^o Dr D H Scott 
will commence a course of three lectuns en 1 li World 
of Plants befon the Appraraiue of blowers J he briday 
evening dlHCOUrse on April aq will be d Ii\end b\ Dr 
Tempest Anderson on Matavanu 1 Ntw Xoliano in 
Sfl\ati (( ermnn Samoa) on M i\ 6 b\ Sn Mmroih 
Wnghl on Autoinoculation 'ind on Mh\ t, bv I rof 
W il Bragg on Ridin activiti as a Kim lu iheoiv 
of u Fourth State of Matter 

An interesting light has just be*en shfd upem a ( >ntro 
vers) winch excited some attention m iqoy (s Naiirf 
of thit sear September aO p S4S Jod Octobi r 1- p ois) 
b\ the pubbeation of the ofhiial rejmrt on Ih I onib of 
yur*en fl\l (Constable and Co ltd loiol l\\ \ ns 

ige art li uologistft in iintHine-d that thi bin feunJ m tit 
tomb were the nmains of the niumnu of th qu mi hr 
elf and seemed to regard is i niHtter if htil impnt 
■mce the anatomical fart th-it the ki b t >11 w 1 lit tl of 1 
voung man Sir Caston Ma pi ro now nte ( p nt 
p i) that when we cam t) < xaiiiini tin in > 11 eoffin 
and the sheets of gold m whith the mumiiiv w * w ripped 
we found that thiir I g nds as rtid th mumm\ In be 
no other than Khuniatonu himself (CJueen liii son) 

Ihk Scismologicnl Son t\ of \merin at a recent meet 
Ing passed a senes of resolution expres mg its \i wr on 
the establishment of a Natioml Bureau of ^ismology 
and decided that copies of the n solutions should be trans 
mitted to the Prcsid nt Presid nt of the Senate tht 
Speaker of the House of RepreiM iUhIivls and the secret 
tary of the Smithiwnian Institution After enumerating 
the chief earthquake disasters in the I nlted Sntes nnd 
RummariMing what has boin done m other countries for 
the encouragement of the studi of M-ismoIogv the resolu 
tioOB Rtate that the Sei8moIofc,ii. d Societ> of Am nta 
atronglv favour* thi eHtabbshniMit of a National Bureau 
of Seiamology with powtr (a) to collect seinnologinl dat * 
(f») to evtablUh obiserving stations (c) to stiidv ind 
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investigate special earthquake reglonfi within the national 
domain (d) to coc^rate with other scientific bodies and 
organisations and Individual men of science In forwarding 
the development and dissemination of aeismological know 
ledge Ihe society also favours the organisation of this 
bureau under the Smithsonian Institution with the active 
cooperation of other scientific departments of the Govern 
incnl 

In the death of Sir Walter Palmer Bart on Apnl 16 
'll fift> two years of age the cause of higlicr cduca 
non has suffered a heavy loss Nowhirc will that 
loss be felt more grievously than at Reading for to 
Sir W alter Palmer more than perhaps to an> other 
individual the V-nlversity College of that town owes its 
origin and rapid development Ifargely to his initiative 
was due the merging some twenty years ago of the 
LniversiU Extension Centre and the School of Silence 
and \rt into one institution which has become the flourish 
ing I ni\erstt> College of to^ay The number of the 
benefactors of higher education in this country is not 
large The institutions which they aid mike hcavv iluims 
upon tlfem claims not only on their wraith but also on 
their time That these claims are met unfuilingi) b> men 
like Sir Walter must rejolcp the hearts of those who 
belli \p th'it after bread education is the first need of 
a ptHipU I rom 1807 '^tr Walter was ihairman 

of louncil and In that cnpacitv rcctixed thi Prince of 
Wales on the ociasion of the optnutf, of (hr new iollegi 
buildings in iSgH Aftir his resignation of the thairrnan 
ship In rLtnamed a member of council and of the academic 
board His deep and abiding interest in education was 
not (onfined to Reading and the work done by him in 
London — he was a membtr of the Sonntr of the University 
of London — is widel> known and appnciati'd 

The Livirpool Marine Hiulogiial Station at I ort trin 
has been \erv fully occupied with workers during the 
present spring vacation In thi month from the middle 
of Marih more than fortv senior students ind profissionnl 
liiOlot^Mts representing six or seven univirsitus have 
ori upi d work plaints Amongst these mav be mentioned 
Mr W niter I attorsall (development of 1 ittorlna) Dr 
Ileinltrson (development of plaice) and two senior 
students all from the Universitv of Manchester Dr 
Stuart Ihomson (Alcyonaria) from Bristol I niversily 
Mr W J Dakin (memoir on Buciinum) from Belfast 
I niversitv Mr W Riddell (plankton) Dr J Pearson 

(memoir on skate) Mr Douglas Laurie Prof Herdman 
(plankton) and atiout twent) five senior students from the 
biological departments of Liverpool University Prof Cole 
nnd three senior students from Reading two from Cam 
bridj^e one from Birmingham and a few others Every 
work place is now occupied and an 1 xtension of the 
laboratory accommodation is urgently requind Work at 
SI a from the S> Ladybird Is being carried on actively 
1 he plankton on the surface of the Irish Sea is at present 
ven abundant and all the nets ore giving large hauls 
Ihe vernal increase in phyto-plankton (such as diatom^) 
made its appearance this year between March 22 and 26 
an unusually early date Last year the phyto-plankton 
was not present In quantity (more than a million per 
^fteen minutes haul of standard net) until April 19 in 
inofi It began about the middle of April (from April 13 
onwards) and in IQ07 the maximum covered the last 
week of March and first fortnight of April — apparently 
thi present season is more like 1907 in this respect than 
the two intermediate yeans In the fish hatchery the pre- 
Kent season has been a late one but in other respects Is 
satlsfactqry The spawning of the parent plaice (about 
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400 adult fish) in the pond began on February t4» the 
numbers of fertilised eggs produced remained tow until 
March 7, since when they have been spawned in abund 
unce the maximum on one day being 634 000 on April 13 
The total number of eggs skimmed from the pond to 
April 16 inclusive is above 8| millions and the number 
of larval plaice set free In the open sea to April 1$ Is 
3 365 000 The spawning is still in progress and will 
probably continue for several weeks 

Dr Knut Stjbrna a promising anthropologist of Upsala 
whose death we regret to learn occurred at an early age 
ki November last contributed to the January-February 
number of L AnihropologU an elaborate paper entitled 

Les Groups de Civilisation en Scandlnavle a 1 Epoque des 
Sepultures h Galene He recognises the remains of three 
races In this region — first the east and north were 
occupied by a race of fishermen and hunters who retained 
much of the Palaeolithic culture and were connected across 
the Aland Archipelago with the people of east and south 
east Europe secondiv the Danish Islands and the adjoin 
ing mainland were colonised by a people skilled in bee 
(Culture who possessed a regular type of weapons and 
traded in the North Sea lastly there was on the west a 
foreign race emigrants from Centril Europe possessing 
a civilisation which at the closi of the period of the gallerv 
tombs had begun to assert its influence on the adjoining 
Scandinavian races 

Tuk question of the origin and distribution of the cross- 
bow in India present an inti resting problem Mr t 
Porrefit in the Nahonal Geographic Magasttie for 
February under the title of The I and of the Cross- 
bow describes its use by a people whom he calls the 

LIssoos in the Upper Salwln valley m Burma The 
bow IS made of wild mulberry with a span of 5 feet 
and a pull of 35 lb the stock is of wild plum wood the 
string of plaited hemp and the trigger of bonci the 
arrows are made of split bamboo 16 or 18 inches long 
and poisoned with aconite Sir J G Scott describes a 
similar weapon in use among the Lashis or *Vuwyins and 
the Kachins It is not mentioned by Messrs Skeat and 
Blagden w in use among the Pagan races of the Malay 
Peninsul'i Mr Thurston m his recent work on the 
•Castes and Tribes of South India* sa>s that he found 
a weapon of this t>pe in use among the Ullddans a wild 
tribe of fravancore for shooting fish and a specimen of 
the weapon now in the Pitt Rivers Museum Oxford 

was picked up among the Korwas a wild tnbe in Central 
India south of the river Son The Ullfidans seem to 

speak of it ns the Flringl (frank or Furopenn) weapon 
but It 18 difficult to suggest any route by which It could 
have reached the Burmese tribes Being an obvious 
development of the common bow it may have been 
independently invented by them 

At the end of an account of the birds obtamed duikig 
the Alexander expedition to Alaska in 1968 Pr J 

Orinnell in vol v No la of the University of CanWnia 

Zoological PubllcBtiona, directs attention to the tendency 
to melanism among the avifauna of the district In this 
respect Alaskan birds resemble those from other regions 
with a heavy rainfall and damp climate The melanism 
there and elsewhere cannot be directly attributed to tba 
heav) precipitation nor in author '• opinion to the 
humidity and paucity of light but the tnrt cause of tho 
phenomenon it not at present apparent^ ^ 

Wr have to acknowMge the receipt of the volume of 
the 5fiau»igsberMht# dsr k Ifohm 0$$ 4sr Winm~ 
schaftwn lor 1909, and amoog the oontentt in moy rif«^ 
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to an account by Dr Anton Frituch of the ditcovery In 
the granitic area of SkuJ of a superjacent deposit of 
altered sandstone containing Rudists and a number of 
other Upper Cretaceous molluscs Another remarkable 
geological discovery recorded by Mr A Hofmann In 
the same volume relates to the occurrence of rounded 
pebbles of quartzite and other rocks In the brown coal 
formation The author figures specimens of these pebbles 
ifi situ but reserves an explanation of their mode of 
occurrence 

ZooLooiCAL serials both English and American are 
flooded with descriptions of now forms of mammals from 
British Eaikt Africa the American descriptions being based 
on specimens obtained during the Roosevelt expedition 
which appears to have induced English naturalists to over 
haul the collections in this country The chief American 
contributors are Messrs Heller Miller and Osgood and 
among a batch of papers recently received we may refer to 
one by Mr Heller on a sable antelope from the Shimba 
Hills which is described as a new species although as 
it differs from the topical Ihppotragus ntget mainly by 
the non assumption of the full sable livery it is better 
regarded as a race of that species A similar remark Is 
applicable In the ease of several of the other new forms 
which are mostly ro<]ents ond to the Angolan hippo- 
potamus described by Mr Miller as Hippopotamus 
constnetuj 

In the Zoologischer Incciger of March i (vol xxxv 
pp 500-ft) Dr Max Schlosscr announces the discovery in 
the havuni Ohgocenc of remains of Primalos which are 
referred to three new gentra viz Mienpithecus Para 
pithecui and PropliopUhccus flic last as represented bv 
P haecheh is a small ape intermediate in size between 
Chf^sothrix and Cebus with the normal simian lower 
dental formula the canmc and premolars being vertical 
and the two branches of the lower jaw running nearly 
parallel ond forming a firm symph>si8 PhytQgcncttcall> 
this genus Is regarded by its describer as of high import 
ante since in his opinion it is the ancestor not onl> 
of the Simildfp but also of the Homlnidm Parapithecus 
fraast is a small species of the size of a squirrel monke> 
with the lower dental formula 11 c i p 3 fw 3 It 
is regarded as connecting the Eocene Anaptomorphidu. with 
the Simiidfle and perhaps also with the Cercopithecida> 
M oertpi fkecus markgrafi is too imperfectly known to 
admit of Its systematic position being determined it was* 
about the size of a spider monkcv Dr Schlosser also 
describes a number of new types of hyracolds from the 
Fayum among which Bunohyrax is based on some of the 
species included by Dr Andrews in Gcnlohyus both 
genera being regarded as bunodont h>racolds In this con 
nection It may be menUoned that Dr Marcellm Boule 
(Comjifes renjtus, vol cl p 81a) has just described 
remains of a species of the Slwahk genus Merycopotamus 
from Upper Tertiary strata in southern Tunisia ThU 
M africoHus as It is named affords further evidence In 
favour of Dr Arldt s theor% as to the migration of the 
Slwalik fauna through a forest tract to Afnca 

Thb association of particular species of insects With 
particular flowery has always been a matter of interest to 
those who codeem themselves with the question of the 
natural means of cross-fertilisation by insect agency >\lth 
respect to our native orchid O maculai^ previous 
records have generally credited insects other than Lepido- 
ptera as being the fertilising agents In the Entomologist 
for November 1909 (vol xlii « p aSi) Prof Meldola re 
corded th« capture m August at Onich Inverness-shire, 
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of a specimen of the common shark Cucullta 
umbrattca with one of the pollinia of O maculata 
attached to its head thus proving that this moth xisits 
the flower in question Prof Meldoli s observation has 
been followed up by Mr A M Sitwart of Paislev who 
in the current number of the Entomolof^ist (April vol 
xlili p 106) records PUtsta ffstucae as a fertiliser of the 
same orchid In view of the large numbers of moth 
collectors now at work in tins countr> it it rein ark ible 
that such few observations of (his kind have been placed 
upon record Photographic reproductions of the heads <>f 
both species showing the polllnium in situ are gi\f.n m 
the £ntofno/ogizt for this month 

Wb have received the Year-book for 1909 of the Dairy 
Students Union a body founded four years ago to assist 
its members with advice on various difliculties that anse 
and information of vacancies occurring in different branches 
of dairying and to create and stimulate interest in srien 
tlfic research and new inventions in the dairy world The 
book contains several short art ales by Messrs Blackshaw 
D A Gilchrist T R Robinson C W Walker Tisdale 
and other dairv writers and there is an interOKting Mt of 
replies to queries that have been sent in by members during 
the 3 ear and dealt with by the advisory board. 

Thb direct determination of the total solids in milk pre 
tents certain practical difficulties which would be of serious 
disadvantage to the ordinary analvst who has to make a 
large number of determinations It Is found however that 
a simple formula expresses with sufficient accuracy the 
rriation between the total solids the fat (as determined bv 
Gerber s or similar methods) and the specific gravity deter 
mined by the lactometer Mr Collins has recently issued 
an account of a slide rule that he has invented and is now 
on the market by which the necessary calculation in 
eluding the temperature correction may be made at one 
setting Such a rule will be of great benefit to the busy 
milk analyst who has hitherto had to work out the calcu 
lation in the ordinary wav Ihe paper is published in th* 
University of Durham Philosophical Socii i> s Procudinj, 

PRINCB Galitzin hos recentl> published an mtorcsiin^, 
study of the records of the great earthquake of Janu irv 22 
{Rull de I Acad Imp dcs <?fi dc SI PMershottrj^ 1910 
pp aii-fi) He estimates the distance of the epicmtre 
from Pulkowa at 4400 km and its azimuth N \V -494 
brom these data hr assigns thi following position for the 
epicentre lat 68® N long 17 W that is n little to the 
north of Iceland ITiis agrees somewhat closely with the 
position calculated by Dr Tams from the epici ntral dis 
tanccs from Jugenheim Strassburg Vienna ind Hamburg 
namely lat 703*^17" N long 143 ±22^ W Accord 
mg to intelligence received from Iceland a violent earth 
quake took place in the neighbourhood of that island about 
the time mentioned 

Through the courtesv of Dr ReuMh director of the 
Geological Survey of Norwav wr have received an abstrict 
of the history and proceedings of the Norsk Ceologmk 
Forening founded in ‘‘od of itn predecessor the 

Geologisk Klub of Christiania This histor> is reprinted 
from the journal of the KOciet> th. Vorjfc Gcologisk 
Tidsskrift (Bind i 1909) and forms u complete revord 
of investigations and distussions since 1893 Like the old 
Gedlogical Club in Londm the Norwegian club consisted 
mainly of men engaged in active geological research and 
this character Is maintained bv its successor the fortv 
members of which rcsimble an academy rather than i 
general geological socletv In the first volume of the 
Ttdsskrift soma of the papers arc in German while 
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Other! have cumnuirlefl In luigllfb SeandUiavSan geology 
at is nrlt recognised has a special Interest for workers 
on our pre-Devon!an rocks and for all Interested In recent 
modifications of our shoro-lloes 

The first part has appeared d the comprehensive work 
entitled Handbuch der Regkmalen Gedogte ** edited ty 
Profs Stelntnann and Wilcfcens of Bonn (Heidelberg : 
Cart Winter 1910) This inctudes the whole of Denmark, 
by Dr N V Utsing of Copenhagen and is publMwd at 
the moderate price d 1 60 marks or i so marks to tub- 
Hcribers The scheme d the editors Is already In fiitt 
operation otkI some sixty contrtbutors of vanotti nationall 
ties are at work on the subdivisions d the eight royal 
octavo volumes Landscape illustrations are excluded but 
sketch maps and sections are given In the teat The refer 
rnces to original memoirs are likely to be especially usefui 
The present part of 38 pages, so convenient to carry in 
the hand bag wlU form a companion for all arlentiflc 
visitors to Denmark One d the maps shows how the 
post-CIadai upHft d Scandinavia has affected a large part 
of the Danish peninsula and the islands Bornholm falls 
into the Scanditipvian region and contains rocks from the 
pre-Tambrian up to the Liosslc systems unknown others 
wise in Denmark Attention is directed to the Middle and 
Upper Jurassic and Lower Cretaceous strata of Jutland 
represented only by boulders !n the drift The various 
oscillatory movements that have given the kingdom its 
present outlines are- well stated mi p 26 

A pftxuMiNAgv report on the mineral production d 
Canada during the year 1909 has been prepared by Mr 
John McLeish chief of the Division of Mineral Reseuroes 
and Statistics and pgWithed by the Mines branch d the 
Canada Department of Mines. The total vaKie of the 
mlaeral productloiu during the year was upwards d 
xfitooo ood an Incmgae of $ per cent over 1908 Of iMt 
totah 49^ per cent represents metals 49 7 per cent iion- 
metaUic products, the reaeakiiiig 0.4 per cent being mineral 
producte not reported. Coal it still the most important 
Canadian mineral and constitutes ay per cent of the total 
Silver occupies second place with 15K) per cent gold and 
nickel come next with lo^ and 10 5 per rent respectively, 
and copper contributes 7.8 per cent The metals neitfly 
alt show^ an Increased output comparod with 1908 while 
in the non metallic claas there It a larger number of pro* 
ducts showing Increasea than those showing decreases Ths 
Increases were very noticeable In the cases of corundum, 
gypsum, natural gas, salt and in the structural mateiiait, 
cement clay products lime and stone 

In a paper publiabed Im Pctaroiannk IfffIrtiMigifii Dr 
Marquardsen d CatdJigen, reviews ths present stats of 
our knowledge of the topo^wphy and hydrography of tlw 
Inland drainage area of tile Sudan and Sahara The total 
area of this region Is estimated at a 139.000 aqoaro kilo* 
metres Dr Marquardspn sUtes some interesting results 
with regard to lake Chad, the variations In sixe and 
levsl do not fn his opioimt HiAcate a progressive chaagi 
In climate 4 lnce its discovery by Denham in 1813 the UMie 
oiqiears to be shifting northward and gradually fftllfig up, 
The question of the ultimate filling up of the whole basin, 
and brealktg through of the streams which now supply 
Lake Chad Is discussed and in this connection ip^al 
^nlficanre is attached to the LogcMie-Tubud WfurcatVto 
and the activity of the source atoeams of the Benue 

Tin cUiAatology of 1909, as rscorded at the Juvisy 
Observslory is reviewed by MM Flammarkm and 
J Loltei in No 3 (tqro) of the BaUetfu de la SofiM 
ostronomxque ds fraiue The form of the dlscusekm and 
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of the comprehensive set of curves foUowi that of previous 
years, each element in the ettmatological record being 
d i s cu s sed separately and compared with the same element 
in former seasons and vears Thus ise see that 1909 was 
one of the coldest years since 1883, the mean te m p e ra ture 
for the year (95® C) being the lowest since 189;, In the 
matter of mean summer (June Jufy August) tasuperature 
the value (16® C) waa the lowest since 1886, when the 
records were conunenoed. Slmilarl) interesting compari 
sons are made for the other elements 

MBssaa Geo Puiup and Son have sent us a card 
board model, designed by Mr Rupert Hicks to show the 
relative positions of Halley s comet the sun, and the 
earth durtng the present apparition The tnoM consists 
of a piece of stout cardboard ia Inches by 10 Inches near 
the centre of which is fixed a gilded disc repre se nting the 
sun Attached by an firm to (he latter is a circle re- 
presenting the earth the revolution being provided for by 
the aun being pivoted at the centre Then on a longer 
arm Is affixed a model comet which may describe an arc 
representing that part of the comets path ^ng within 
the orbit of the earth. Thus one gets the comet's path, 
relative to earth and sun, from March 10 to May 30, and 
by swinging the dlsca into their appropnate poaltloni on 
the dated arcs it Is possible to see at a glance the con 
ditiona governing the vlsiMllty of tlie comet and Its tail 
on any specified date the tail is made long enough to 
Ulustratr the probable passage of the earth through it on 
May 19 The price ojf the model is ft net post free 
It id and as a method of illustrating to non-astro< 
Qomical people the various conditions under which the 
comet appears and dlsappetus the model should prove 
instructive and Interesting 

The bebruary number of the Journal of the Institution 
of Electrical Engjlaeevs contains a communkatfoo msde 
to the Manchester section of the institution by Mr J ^ 
Warr on ths electric Ignition of intemal-combustlon 
engioss. Descriptions of the prindpat methods oi electric 
IgnitUm at present m use are given but the author tx 
pressee a decided preference for the hlgk*tenslon method 
both for stationary engines and for tnotor<ars Ths 
simplicity of the means of production of the current for 
iow-teniioA methods is more than compensated by the 
trouble introduced by the medtanlcal contact breakers 
which are then necessary to produce the spark Of ths 
various Mgh-tenslon m^ods, Mr Warr considers that 
depending directly on a magneto machine to be the most 
trustworthy 

Accoedino to an article in the February number 6f 
Cs Radium^ M T Btaiobjeski has eommenced at the 
CoIMge de Prance an examination of ths efikets of the 
fi and 7 rays of nuHum on the eonducHvfty of eoHd 
dietectrics Hk method Is to use the dlelectHc in a leon^ 
denser the platet of which are borisontal the lower oHe 
being connected through an dectrometer fo earrti'^ while 
the upper one consists of m thtn sheet of aluminium foil 
kept in contact with the dielectric by means of a rlaf of 
lead The raye from t milligram of ra^um broodds^cun 
taloed in a ptstlnum capsule closed by a ni^Jca window tall 
on the upper plate of ths condenser and past thcouf^ It 
to the dlelitotrtc beneath Th| potential dtSersnoe tktwesn 
the piates Is maintained by storage cells, and can be In* 
cresssd to 1800 votes The current produced Jp meaaured 
by ths rate ol oprtlon of the electronirtbr needle. ^Bu^ur 
potaffin wax and Ember have up to the p r so e a t beed 
examined For discs moss thsm k mitUmetrs tfalcte fhp 
current was proporHoual to the electromotive uosdl 
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For tmi^r thickncuet the behavlbur Varied ({rratly with 
(tiff material but the author hopes to explain the whole of 
cIm phenomena observed by meant of the lonltatlon theory 

The launch of H M S ColottiM was carried out turcets* 
fuUy on Saturday, April 9 Thlt vettel ho* been con 
ftructed by Scott « Shipbulldmft and Fngineerln^E Com 
pony, of Greenoclf l^at the work has been carried 
out expedltloutlv will be evident from the fact that the 
keel WM laid lest than nine months ago The ship will 
hove a dioplocement of so a jO tons and has a length of 
510 feet, beam S6 feet and a designed speed of 31 knots 
Porsona turbines and Babcock boilers of 35 000 horse 
power will be fitted and good progress has been made 
with these also The launching weight wos 7^00 tons 
and the vessel was completel> afloat ^ seconds after the 
first movement which occurred without the vessel hanging 
on the ways for any appreciable time 

An interesting article on the development of the hydraulic 
rssactlon turbine In Ameriro, by H Birchard Taylor 
iqilpeftN in the Enflinfenng MaganUie for March 
American makers have advanced greatly since 1890 and 
have abandoned the methods of * trial and error in 
vogue prior to that date, methods which caused the 
Niagara Palls Power Company to go abroad for the 
designs of their first machines To-day American 
designers ore in a position to design and construct 
machinery to meet the most severe requirements and have 
to their credit the largest turbines in the world among 
which may be mentioned the four 13 ooo-horse-power 
Francis turbines now operating in the plant of the Toronto 
Power Company at Nlogara Falls The author of the 
article has given special attention to erosion and brings 
forward evidence which indicates that trouble owing to 
cause may be eliminated by correct design 7 bus a 
bronoi Wheel under a head of a66 feet was so eroded at 
the end of a few months that it was necessary to replace 
H. A new whtel, of slightly different dqfign but of pre 
dsely the some material, ran five years without shovring 
any signs of wear Electrolysis and chemical action are 
considered by Mr Taylor who believes that both can be 
eliminated by properly designing the wheel blades 

Tw issues of Engineettng for April 8 and 15 contain n 
detailed account of some experiments upon the flow of 
water over triangular notches, carried out by Mr James 
Barr at the James Watt Engineering I,4iboratories at 
Glasgow University under the supervision of Prof Archl 
bold Barr The late Prof James Thomson first invest! 
gated this form of notch in i860 and 1861 with rather 
crude apparatus It speaks well for his skill as on experi 
menter that the present series with elaborate and finely 
constructed apparatus show no divergence from Thomson's 
ocffictuskms Thomson's law that the quantity flowing 
Is, in almost «U coses proportional to the 5/t power of 
the hood, has been verified Further Investigation shows 
that the prevention of the Inward flow of the water at the 
■Mee of the notch, whedier caused by ^ narrowness of 
the duumel of approach or by the roughness of the up- 
strsom surface of the notch produces on increase In the 
quontky flowing over the notch Various notches were 
exptthaentod upon the value of the coeflldent in 
Thomson’s fodbula for a narrdw surface, rii^t^ongled 
notch found to vary from ^0.3104 at a head of 

s indies to at a head of 10 Inches. Thomson's 

aaerage value of 0305 for heads from a to 7 baches must 
have been vwy near the truth The ortlclee am weU 
illustrated, and give full tables and curvet of results, 
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Mbssrs CoKSTARLa AND Co «re publishing Immediately 
a little book of pocket size being a ' Guide to the 
Preservation of Health m >\eht Africa * by Mr Henry 
Strachon, principal medical officer in southern Nigeria 
They announce uImj the forthcoming publication of n 
series of essa)s dealing with thf lonsidirntion of the 
introduction of an International languagt into science 
Such a language has been construited bv an international 
commission and the English edition of the essa}s In 
which It it presented is bv Prof F C Donnan 

Maotaa W ^\KaLKY and Son Fssex Sheet Strand 
London, W C have just ishued a classified eutsloguc of 
manuscripts books and pamphlets on astronom} in 
eluding the libraries of the lute Miss A M Clarke Dr 
A A Common Mr E C rosslej and Captain W Noble 
The catalogue includis the titles of about 3700 works 
arranged in alphabetical ordei aciordlng to authors 
names. In groups relating to the various br'inches of 
theoretical and practical astronom) and asironomli at 
physics The classification rindcrs it eas) to find the 
works which Messrs >\esley have available upon any 
particular Mbfect of astronomical study or research and 
all who are desirous of filling up gaps in their libraries 
should see this catalogue 


OUR ASTRONOMICAL COLUMN 

OatiRVATicnta of Cometo. — In No 4403 of the Afire- 
Momische Nmchftcht^n Dr Wolf directs attention to a 
peculianty in the form of comet tqioa Besides the mam 
and subsidtary tails Dr Wolf s photographs show a 
conical faint maM of material extending from the base of 
the coma towards the sun quite different from an\ thing 
he has seen In previous comets and having the appear 
ance of a miniature sodlacal light The point of the cono 
was in posIHon-angle 3 I 5 ^ 180^ from the direction of c 
axis of the tall, and was at a distance of 13 from the 
nucleus 

Comet iqoqe (Daniel) was photographed at Heidelberg 
on February a8, and Dr Wolf also ^bUshes the latest 
determined potitfon of comet 19090, determined fiom a 
photograph secured on August iq igoq when the comet 
was fainter than the sixteenth magnitude 

Observations publlriwd by Dr ftraff in the same journof 
show that during January comet 1909^ was a lar^ 
nebulous moss 3' In diameter with a nucleus of magni 
tude la 5 

OajEcnvB-PiUftu Dictsiiminatioks of Radial \fiocitirs. 
— ^An ingenious method of determining approximately the 
approach or recession of faint stars is propo ed by Prof 
Inckeriitf In Circular 154 of the Harvard College Observa 
tory Various methods have been proposed before but 
have not proved remarkably successful In one of these 
It was proposed to introduce a standard artificial absorp- 
tion band in the spectrum of each star but tht* didymlum 
and hyponitric acid filter then employed produced bonds 
which were for too wide and hasy for precis* measure 

This diflficutty has now been largely removed by Prof 
R W Wood who has devised a filter giving an absorp- 
tion band at X 4373 which is dUtmctlv more definite than 
the hydrogen Hnes in first type stars The filter lea 
weak Boluuon of neodjmium chloride and further experi 
menti are in progress to reduce the thickness of the 
abrorption band by the jddiiion of lanthanum and phoa 
phoric acid Trial exposure* have shown that for ninth 
magnitude first type stars the probable error at present Is 
about 10 km , and for eighth magnitude second type stars 
somewhat less a number of reproductions of the photo- 
graphs obtained accompany the circular 

ftof Pickering also enumerates the available objective 
prism equipment at Harvard and states that they are 
ready to talec such photograph* as may be desired further 
ho Invites cooperation from astronomei* expenqnced in 
radial vekcltv work 


i32 


NATURE 


[ApKIL 31 , 1910 


Enckb s CoMi-T 1895-1908 — Th« Monthly Notices for 
Maith (vol Ixx No 5 p 4x9) contains a discuMlon \gj 
Dr Barktund of the motion brlghtnc«s ^ of Enrke^s 
omet duiinf( the period 1895-1008 In the first place he 
leduceh elementh flttin{( the observations of 1895 1901 

and 1904 and ^hows that the acceleration of mean 
motion WAS not constant during the period under dls- 
usslon This leads to a dlscusiuon of the various causes 
which might produce the diminution observed and of the 
probable time at which such causes or cause were or 
was effective Excluding solar electrical forces It seems 
probable that the resistance encountered is a meteonc 
warm In the neighbourhood of perihelion and the de- 
crease of the occileiation must be attnbuted rather to 
the diminution of the density of tho resisting medtupi than 
Lo changes in the comet itself If however the variation 
of the accck ration Is held to be actually (onnetted with 
the maxima of solar activity tangential eleitrical forces 
are admissible in explaining It and the problem becomes 
Indeterminatf 

Various tnuses of the comets fluctuations m brightness 
r g an alteration in shape and therefore in surface pre- 
sented produced b> the solar tidal action are discusbed 
but no explanation Is entirely satisfactoi) and the ques- 
tion IS left open 

Dr Backlund then investigates the relation between 
Wolfs comet of 1907 and Encke s comet and the pohsi 
bllltv of capture by Jupiter Whilst not ptovtng that the 
comet wis laptui^ ne shows the posstbilit> of such 
capture haring taken place within the past 5700 \ears 

Thl SrrcTRA op thr Major 1 lankts — In Bulletin No 
42 of thi I^woU Observatory Dr \ M Shpher publishes 
turthir descrlptionK and reproductions of the spectra of 
rht major planets 1 he photographs were talcen with 
plates ( peciull) sensitised for the red end of the spts'trum 
and show a wealth of detail between D and A Com 
paratise exposures on the south equatorial dark belt and 
the bright equatorial region of Jupiter mdu ite no reason 
for supposing that the darker portions of the planet ore 
those l\ing the deeper Fhe sp^trum of Saturn is genet 
all> similar to that of Jupiter but theie t 11 strong band 
in the latter at X <>46 which is absent or neorlv ao in 
the former as the others are of the same intensity this 
points to the existence of a constituent in Jupiter s atmo- 
spheie nhich is abaent in that of Saturn No trace of 
trie planetary bands is found in the spectra of Saturn s 
rings and there is no Indication of anv atmosphere about 
the rings 

A comparison of the spectra of the four major planets 
shows that in Neptune all the bands seen in the other 
three are Intrnsitted except that at X 646 which appears 
to be peculiar to Jupitir The evident c for hvarogen 
absorption in the atmospheres of Urnnus and Neptune is 
ver\ slight and the intensification of C and K is not 
copied bv the hydrogen bonds at XX 4341 ond 4103 so far 
as an ordinarr eve examination can determine so that 
at the best the identity can onhr bo considered probable 
Of the other bands photographed scarcely anything U 
known but it Is shown that the very strong band at X 619 
IS not identical with one In the spectra of red stars as lb 
bometimes btated 

The Intrinsic Briilianct or thk Sun -^In a previous 
paper Dr Nordmann estimated that the intrinsic brilliancy 
of the sun was 319000 decimal candles per sq cm 
(Natirr March 3 p 29) but he now finds that one 
of his data owing to an ambiguity In Muller s text Is 
incorrect He has therefore re-calculated his value and 
gives in No 13 of the Commies rendus (March 39) 
100 500 decimal candles per sq cm 

TUB CARNEGIE INSTITUTION OF 
WASHINGTON 

'PHF eighth annual report of the Carnegie Institution of 

W'ashington dcbcribtng the work of the instltudofi 
dunng the year 1909 has now been published It la a 
well-1 1 lustraM volume of 259 pages dealing with the srork 
of administration the investlgadons carried out under tiie 
auspices of the institution the various publications the 
expenditure recoipmended for 1910 and additional sugges 
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tlons Subjoined are extracts irom the report of the presi- 
dent of the Institution upon the progress ^ tlto^fwent 
scientific departmentif 

Amonjg the more important events of the year are the 
completion of the administration building In Washington 
the establishment and active operation of the obwR^atory 
of the department of meridian astrometry In ArgentlDa 
the construction and puttiM Into commission of the don 
magnetic ship Carnegte of the department of terrestrial 
magnetism and the inauguration of the project for the 
pumication of an edition of the master works on Inter 
national law Attention is directed to the fact that with 
these and with the previously established larger enter 
prises under way the accumulated income of the Institution 
has been exhausted and that there will be no room for 
further expansion under current Income In the immediate 
future 


In the last annual report a summary statement of the 
work of (he inbtitutlon up to October 31, 1908 was given 
A more detailed study of the scope and geo^aphlcal range 
of this work shows that invcbtlftatlons nave been carried 
on under the auspirt^ of the Institution In more than thirty 
different fields of rebearch and that these Investigations 
have extended to more than forty different countries The 
total number of volumes of publications issued directly by 
the Institution is 141 with an aggregate of about 35 000 
pages of printed matter For the larger departments of 
investigation there are now provided two astronomical 
observatories five UboratorleSi and one ship A complete 
list of the equipmentb of these establishments Includes fifty 
eight buildings and eight smaller craft in addition to the 
•hip CamtM The total amount of funds granted for ex 
penditure Is 864 oool The total amount expended Is 
825 900/ 

At the date of the preceding annual report the depart 
roent of meridian astrometry was engaged in the construe 
tlon of a temporary obsi*rvatory at San Luis Argentina 
The Instrumental equipment for this was shipped from the 
Dudley Observatory Albany NY in December 1908 
After safe transportation to San Luis the constants of the 
meridian transit the principal instrument used were care- 
fully re-determined proving to the highest order of pre- 
cision that this instrument suffered no Injury in trans- 
shipment Mith this Indispensable preliminary InvesHga 
tlon completed the work of stellar observation was begun 
in April igoq and Is now going on at a rapid rate 
The following list shows the departments of Investlga 
tlon to which the larger grants were made by the trustees 
and the amounu allotted from those grants by the 
executive committee during the year — 

£ 

Department of Botanical Research 6 400 

Department of Economics and Sociology 3 500 

Department of Experimental Evolution 5iOOO 

Department of Historical Research 4 too 

Department of Marine Biology 3000 

Department of Meridian Astrometry 6000 

Detriment of Terrestrial Magnetism is 000 

Department of Terrestrial Magnetism vessel 15 000 

Geophysical Laboratory 9 000 

Horticultural work of Luther Burbank 3 000 

Nutrition Ijiboratory 5 000 

Solar Observatory so 800 

Division of Publications 900 


The various Investigations of the botanicat research 
department have been successfully continued duriiy the 
post year Among these the experiptents of the dirktor 
in the production of mutants in plants seem destined to 
play a fundamental rdU in the determination of the 
absorbing biological question of the derivation of spedes 
Equally important in this same line are the experimenU 
with beetles of Prof Tower for which vivaria are now 
maintained at the Desert Laboratory ht Tucson alM at 
the Marine Biological Laboratory at Dry Tortugai» Florida 
The work of the department of ex^mental evolution 
presents a double Interest Ih farnlehlng evidences at once 
of the evolution of organic forms and of the evolution of 
a science The hlst^ of biological sdenpei like the 
history of most sciences In their earUer stagas, has been 
and still is marred to some extent bf heaM controvert; 
But all this Is destined to disappear with the rise of biology 
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to the plene ol quantitative determination It li on thia 
plane that the department in queatlon ii seeking ^ith 
capital initial success to carry on its investigations The 
pabbcations of the department already issued are reckoned 
among the most important of recent contributions m this 
lante neld of research 

The work of the geophysical laboratory proceeds by 
means of some of the most recent methods and appliances 
of research and hence its aims and lines of investigation 
like those of all new sciences present to the public more 
or less of obscurities of Inter^etatlon and obstacles to 
ready appreciation The researches of the laboratory 
affora another Instance of the normal evolution of a Kience 
from the observational and descriptive stage to the higher 
level of measurement and calculation That geology and 
mineralogy will be much advanced by such resear^es is 
now recognised and attested by eminent specialists 
Indeed the definitive results already attained by members 
of the laboratory staff arc now finding their way into the 
elementary as well as into the more technical literature 
of those sciences The equipment of the laboratory has re 
celved on Important addition during the year in apparatus 
for subjecting materials under observation to high pressures 
and temperatures either simultaneously or separately 
This apparatus developed by Dr A Ludwig research 
associate of the department for the year will give pressures 
up to 17 000 atmospheres or 250 000 lb per square inch 
The Tortugaa laboratory of the department of marine 
biology is proving highly effective as a centre for research 
by a wide ran^e of specialiiti Eight associate invesd- 

g ators have availed themselves of the opportunities afforded 
y the department during the past season and the results 
of their studies are now in preparation for publication aa 
contributions to science from the laboratory It is of 
interest to note the advent of quantitative investigations 
here as well as elsewhere in the advancing biological 
sciences 

The apparatus of the nutrition laboratory proves highly 
effective and the experiments already made on patho 
logical as well as normal subjects fully justify the confi 
dent expectations hitherto entertained with respect to this 
line ol research Many additions have been made during 
the year to the equipment of the laboratory Among these 
are a bed-calorimeter Into which a recum&nt patient may 
^Ith ease and safety a portable respiration apparatus 
which may be applied readily to a patient reclining on a 
cot while his respiratory action is accurately determined 
and an automatic temperature register which will give a 
continuous record of temperature changes in the calorl 
meters to which it is hppUed 

The achievements already attained in the development 
of novel methods and effective apparatus for studies of 
the sun and the additions to our knowledge of solar 
physics already made at &6 solar observatory not only 
Justify the predictions of Its founders but warrant the 
anticipation of atill more important contrlbutiona to astro- 
physics in the near future Work of Investigation and 
wrk of construction have proceeded simultaneously during 
the year both at the observatory site on Mount Wilson 
and at the shops and physical laboratory in Pasadena 
The 60 inch equatorial reflecting telescope the instalia 
tion of which was completed a year ago has been tested 
during the past year and proved to be of unequalled excel 
fence whether used as a visual or aa a photographic 
Instrument Its optical perfecHon and Its wide ranga^of 
mppficabitity nuke it a noteworthy contribution to progress 
in observational astronomy The i5o*foot tower telescope 
authorised by the budget of the current year Is in a for 
ward state of construction and will soon become one of 
the moet effective units in the telescope battery of the 
observatory The discovery of the existence of the Zetunan 
effect in the sun announced by the director a year and 
a half ago has been confirmed and extended in its appUca 
tIon to further Interpretation of the nature of sun-spots as 
welt as to researches into the more recondite electro 
magnetic properties shown by the. sun Closely connected 
apparently wjth these propemet are the major and minor 
'*magftetlc sforms ’ to which the earth’s magnetism is 
subject now of ipechl Interest alike to the staff of the 
solar observatory and to the staff of the department of 
terrestrial magnetism It may suffice here to roesf^ only 
ohe other item of interest namely the failure thus far of 
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the manufacturers of glass at St Gobain, France to 
furnish a satisfactory disc for the 100-Inch Hooker tele- 
scope The disc reported as en route for delivery a year 
ago proved so defective that it had to be rejecM The 
manufacturers are still confident however that they can 
meet the requirements and it is hoped that through the 
collaboration of Prof Ritchey of the observatory staff 1 
who has spent some months at St GoMn during the year 
a satisfactory disc may be ultimately secured 

The field work of the terrestnal magnetism department 
has gone forward with dispatch Surveys have been carried 
on In fifteen different countries distributed over four 
Afferent continents The routes traversed by the oli^rvers 
will give a large aggregate of data from hitherto little 
known or unexplored regions Thus Mr Sowers has 
obtained observations at intervals aloi^ a route extending 
from eastern China west across (^ma and Chinese 
Turkestan and thence south to Bombay India Prof 
Beattie research associate of the department has com 
pleted u survey from Cape Town to Cairo Mr Pf ir 
son has secured measurements in Persia Beluchistan 
Arabia Turkey and Russia while other observers have 
been equally active in South America Central America 
and British America 

The publication of sixteen volumes of researches has 
been authorised by the executive committee during the 
year at an aggregate estimated cost of j&4oi 


RECENT WORK OF OEOLOOICAL itURVEYS ' 
III — Canada 

•yHE (leotogical Surve) Branch of the Canadian Depart 
^ ment of Mines conlinueN to issue colour printed geo- 
logical maps ut an e\tremely niixlerate price as well as 
numerous mining plans on a lar^c scale We note that 
individual maps or reports will be furnished free to 
bo«o fide Canadian applicants 
Ihe Mines bramh deals in its reports with technical 
matters relating to ore-deposils the otturrcnce of which 
means so much to the Dominion but its mtmoirs cannot 
be neglected b> the geologist Mr 1 ritz Cirkel s report 
on the chrome Iron oro deposits in msiem Qurbec (1909) 
thus contains an interesting uuount of the serp^tines of 
( anada (p la) the rhromin (Kiurs m those of Cambrian 
age while the earlier serpentines appear so far unpro 
dutlive The Cambrian serpentines are assixiited uilh 
diorite and are regarded (p i'^) as alternlion products of 
an olivine^ttbbro I heir non-aluminoui ihurnctcr as 
shown in the t>piral analysis given would had one 10 
assume that considerable differentiation had gone on m 
the basic series and that the serpentine was at ont tim 
an ohvine rock rather than a g ibbro Tins is probabh 
the author 8 view os stated on p 87 1 he chromite w 

irregularly distributed in pocktts a provoking arrange 
ment for the miner and reminding om of the occurrenivs 
in the Dun Mountain district of New 7* aland This rp 
port with its review of ihromite ores in the world at 
large is of far more than local value and the deposits 
in the Transvaal so ruTnllv dtscriNd arc well referrea 
to and illustrated Mr b Hille s re|>ort on some iron 
ore deposits in Thunder Ba\ and Ramv Rivtr districts 
Ontario dwells on thr possibtlitv of using peat-coke 
manufacture bv the Ziegler prwi s » a fuel for smelt 
ing Many provinces of Cnnada an ruh in p« at poor in 
wood and cfestltute of coal 1 he ores dealt with in the 
report are magnet iti and hiemalite and a magnetic surve v 
has been used In the dettUion of the foriner 
The recent reports of the Canadian Ceological Survev 
Branch include one bv Mr W H Colhns on Cowganda 
Mining Division Ontario (1909) with a verv large 
logical map on thi scale of one inch to one mile ine 
district described Iks along the Montreal River west of 
the Quebec border and is being invaded bv a rush of 
prospectors owing to the distoverv of silver cobalt ores 
similar to those that have made the repulation of Cobalt 
The valuable veins occupv large fissures in qu^x-dlabaw. 
which is intrusive in Huronian sediments The author 
traces a magmatic gradation from the diab^ into an 
aplitL intimately as«>ciated with It fp 33) The illustra 

* Th« afcond srtlclt appeared fn N ati rk of rehroaty to. 
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tioni show well the physical charactert of thii foreat-clad 
rcflion which, with hi lake* river*, and low hlUi, u 
iiMoed, typical of the pre*Cambrian landi of North 
America. 

Mr Coillnt abio reporU on the * Region lying North 
of Lake Superior between the Pic and Nipigon Rivers 
Ontario (1009) where he was again on the grvat Arch»an 
peneplain Ihe aolU atlll ao deficient on this naccntlv 
glaciated surface fill the river-valleys and depressions and 
^ form a thin discontinuous blanket that Ineffectually 
covers the underlying Arefuean floor ' Mr W J 
Wilson*s Ttpoft on parts of Algoma and Thunder Bay 
districts Ontario Is bound up with that by Mr Collins 
and covers the river-courses of the country to the north 
and eaat The large map Illustrating both papers on the 
scale of eight milet to one Inch together with the photo- 
graphic Illustrations shows how exploration must for a 
long time be confined to the natural channels through the 
woodlands FussiUferous beds of Silurian age have been 
found on the tributaries running frtim the south and west 
into the Albany River Their laitna Is described by Mr 
Whlteaves in an appendix (p 34) and the report with 
characteristic Canadian foreid^t also Illustrates the 
modern fauna in the form of speckled trout and store-clad 
Indians. 

Mr O E Leror writes on the ** Main Coast of British 
Columbia and Adjacent Islands in New Wesimtniter and 
Nanaimo Districts ' (1908) where he has a fascinating 
field among the fjords north west of Vancouver Ihe 
dralnage-grooses now entered bv the sea arc believed to 
have originated in early Cretaceous times when great 
erosion prevailed The country has been modified by local 
glaciation and by the passage of the lobe of an Ice-sheet 
down the Strait of Georgia, Inside Vancouver Island A 
great bathohtc varying in composition from a granite to 
a gabbro invaded the Paheoxoic sediments and Igneous 
scriM probably in the Upper Jurassic epoch and has left 
conspicuous traces of its gradual advance by sloping 
(p 17) This mass is responsible for a large part of the 
steep and rocky scenery along the fjords The country 
appws rich in lead and copper ores and magnetite awaits 
further development on Texada Island The coat on 
Vancouver Island and the limestone on Texada Island are 
suggested as local means of smelting 

Mr D D Calmes s report on part of the Conrad and 
Whitdiorse mining districts (ick>8) gives impressive lUua- 
trations of the grun scenery of Yukon Aerial tramways 
now bring up fuel and food to claims on Alpine ridges 
and the telephone prevents the feeling of isolation which 
tends to grow on pioneers Conrad City is so young that 
it does not appear on the contoured map constructed In 
1006, but we understand it to be at the foot of the 
Montana tramway A photografdi of it facing the huge 
mountain wall across the lake assures us of Its reality 
As usual the best is made of everything and we are torn 
that the long summer dsys may be deli^rntful aithoui^ the 
lake waters remain so cold as to threaten death to thoae 
Immersed in them The gold-mining is in vein-quarts 
traversing Palieosoic schists, as in the Klondike fields 
The gramte that is so conspicuous on the coast of British 
Columbia cuts these schists, and Is overlain by porf^vrites 
and the Lower Cretaceous TutshI series A post-f^aciol 
eruption (p 37) of considerable magnitude has formed a 
layer of vokanic ash 3 to 6 Inches thick over a wide area 
in the valley-floors 

The Canadian Survey Is not entirely absorbed by the 
excitements of mining enterprise Dr D P Penhallow 
in a handsome quarto repohs on the Tertlarr plants of 
British Columbia This includes a review of all the known 
species conveniently arranged aljdtabetically under genera 
whic^ ard also In alphabetical order The basis of the 
present work is an extensive series of plant-remsins 
collected by Mr L« M l4U»be tor the Survey In 1906* 
East of the Rocl^ Mountains the Canadian lignites are 
of ' Laramie *' (Eocene) age though they have been re 
ferred hy Heer as was his general practice to the Miocene 
Similarly the * Miocene lignites of British Columbia are 
shown by Dr Penhallow s anatvris of species to be partly 
of f^ramie and largely of Oilgocene age Sir William 
Dawson s views have thus been verified in detail The 
Uhtf on p. 141 will be useful to stratlgraphers 

Part iv of the third volume of Contributions to Canadian 
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Palaeontology ' is ^ Mr I-ambe on the Veitebrgta of the 
Oligocene of the Cypress Hills Saskatchewan. This la 
a continuation and revision of a previous work by Cope 
and describes several new species Including Ampo txdk 
and Lrt%do$ieu$ longur among fishes represent«i fcw frag- 
mental remains a probable anthracotherian tooth and 
the well-preservad lower Jaw of a Tltanothere MegoMfopo 
pflmfHeas Eight esceUceit ptat«s» tram the author^s 
ingi accompany the memoir G A J C 


PAPERS ON AMERICAN INVERTEBRATES 

'MOS 1706 1710, I7ts, and 1713 of the Proceedings of 
the U S National Museum art devoted to the deKrip- 
tions of various groups of invertebrates from Aoaerlcaa 
territory In No lyn Mr S S Bern deals with a serias 
of new cephalopoda from the Hawaiian Islands, among 
which special interest attaches to the new genus and species 
Suphanoieuthts hawaiUnM an apparent member oi the 
Sepiolidtt characterised by the peculiar shape of the body 
and the ventral antwnor extension ^ the mantle to c o v er 
the funmU In other respects the genus is however re- 
lated to Heterotcuthii. A remarkgUa globular form de- 
scribed as CroacUo glohula is related to C teinhardtit to 
which globulanty appears to be a feature of immmturi^ 
but whether the same holds good for the new fornv— if 
indeed it be really dlstinct^remalns for future determine 
don 

Coelenterates from Labrador and Newfoundland form the 
subject of No 1706 These have been investigated by Mr 
H B Bigelow, who finds that all of them belong to 
previously described species so that their interest is largely 
geographical Several of them have been hitherto known 
only from Greenland and northern Europe The specter 
Catshlemn v^sicarlm and JEginopas laurmth have how- 
ever proved of interest from an anatomical pomt of view 
and are important in regard to the classification of the 
Narcomedusie 

In No 1710 Mr E B Witliamion revises the arrange- 
ment of the North American dragon files of the gtnuv 
Macromla from which he finds those described at 
EpcqUhalmJa to be inseparable Didymops as n^ardt 
venation appears to come very close to Macromla, but may 
seemingly be distinguished by other characters Two new 
species m the genus under review are named and described 

No 171s Is devoted to the second part of Dr N Amtan- 
4ale*s account of the fresh water sponges in the cotlectkM 
of the U S National Museum none of the feyr ffwne 
referr^ to being new to science 


EDUCATION IN ENGLAND AND ABROAD^ 
I7ROM the eighth century to the time of the Reformation 
^ the history of education in England France and 
Germany was in many respects similar The one champion 
of teaming was the Church and in the religious houses 
we find an organised and established system of education, 
of which not only the lower rank of pebple who couM 
not pay for their learning but nobtemen and genttemen’s 
sons might take advantage In England the system war 
particularly successful as early as lino vear 1201 there are 
said to have been more than 3000 scholars at the Un! 
versify of Oxford and Roger Moon tells us that there 
never had been so great an appearance of learning an# 
so great an appllcaHon to study as at Aat time when 
schools were erected in every dty town, and borough 
The learning of Englishmen compiled favourably at this 
early date with that of scholars on the Continent We ore 
told that in 1 i6q there was a “ colony of English students 
at the University of Parte belonging to the faculty oi arts, 
of which it IS said that they * in partlcuiar were so 
numerous that they occupied several schools or colleges, and 
made so distinguished a 4gurc by their genius and team* 
Ing as well as by their gbnerous maqner of living that 
th^ attracted the notice <1 all strangers *’ 

Against the Church, In this matter of;^e4poat!on, werg 
arrayed both the general c^ion of the aristocratic classtv 
and also the power of the law Not all the sons of gentks 

liatuKreawa." •*-“ 
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men Vere left tn utter Ignorance Younger «orie gave 
themwWec with increou^g (requency to the studiee of good 
learning though those who InheriM their fathers estates 
were usoa^y of the famitlar type The daughters of the 
upper classes were not infrequently educated by the Church 
but the fact remains that tlw provision made for education 
in religious houses* and in the ghunmar schools that were 
foundra In the twelfth century was In the main intended 
for the poor cltben s and ploughman s children >Vln 
Chester (founded In 1373) was probably the only school 
that d'd anything before 1450 for the education of the 
gentry Even thwe the numb^ of poor to pa>ing scholars 
was as seven to one 

Vet England was so far as education is concerned the 
leading nation of Europe at this time Progress was 
•teady and the respect for learning starting among the 
tower classes graduallv forced Its way upwards The 
revival of learning In Italy and In Europe generally facili 
tated the progress of education In England and disposed 
of the contempt originally felt for scholarship by 
aristocracy but white the introduction of the study of 
Greek enhanced the value of education the recognition of 
literary culture bv the upper classes of society began to 
make it the privilege of the rich to the exclusion of the 
poorer Kholars whose monopoly It had orlglnollv been 
The great principte upon which the Church had buift up its 
svstem was abandoned Rich men s sons were turning poor 
men out of the endowments meant only for the poor 

/ tt gfoj poissom mangetif le$ menus * Poore men 
are su^lanted by the rich the weake by the strong the 
meane by the might) 

But the fatal event was the dissolution of the monas 
terles, and the final destruction of the Church s system of 
education which had raised Englishmen to a height of 
culture to which the other nations of Europe could not 
attain The effects were immediate and disastrous b\ 
one blow the whole English educational svstem was 
crippled and almost destroyed until the end of the nine- 
teenth centun the effects of that fatal step were still felt 
and It Is onl> recently that efforts have been made to re 
organise and restore what at that time was destroyed 

The Reformation which was thp ultimate cause of the 
downfall of the English svstem of education was In 
Germany the decisive Influence which led to the establish 
tng of education upon a broad and stable basis Up to 
that time education had been dominated bv the Church 
and had existed In the first place for the Church and 
the results had not been so satisfactory as in England 
Since then the State the municipal authorities and above 
all the parents have taken an ever Increasing interest In 
the education of children 

The leader of this great movement was Martin I uther 
In his * Epistle to the Burgomasters and Councillors of 
Sundry Cities in German Lands written In he 

declared it to be the dutv of cities and of secular author! 
ties In general to provide good schools and to encourage 
attendance and at a later date (1539) In his discourse 
on the duty of keeping children at school * he urged the 
authorities even if necessary at the public expense and 
with the aid of compulsory measures to draw clever boys 
to the pursuit of learning In order to provide competent 
in*n to fill the public offices 

The outcome of this movement In favour of general 
education for all and the pursuit of advanced studies by 
gifted scholars is to be seen in the foundation of a large 
number of grammar schools In the reform of the universi 
ties and In the establishment of elementarv schools In 
which reading writing catechism^ and singing were 
taught ^ ^ 

In spite of various set-backs such as the thirty vears* 
of education survived In its main outlines 
imtil the end of the eighteenth century In the nineteenth 
century It was develoited by the introduction of tnodm 
setenoes modem Unguages* aiM theh* Hteratures as com 
puls^ subjects in secondarjr schools and by their 
admlbslen into the curriculum of the universities but the 
wwnt ^stem In Germanv has evolved under the com I 
blned InAutnees of Humanism and the Reformation from I 
that whlrh was established as a result of Martin Luther s 
movement ■ 

The Importance of France In the history of education Is | 

NO, ana, vol 8^] 


mainly confined to its influence upon higher education 
The failure of the Reformation left the educational system 
of the Church ver) much as it was but In university 
education trance took a leading position in the Middle 
Ages The University of Paris wnich attracted even In 
the twelfth centur\ many students from all countries In 
Europe become the prototype of German universities 
founded in the following centur> but elementary educa 
tlon in that country has remained In u deplorable con 
dition In 1866 2A per cent of the recruits could neither 
read nor write and twenty years later a similar percentage 
of those who were married were unable to sign we 
re^ster 

The new era in the political economic and educational 
history of the world may be said to begin uith the year 
1870 The history of education in the three countries 
since that date Is so familiar to }ou that 1 may proceed 
at once to the present state of affairs first of all In 
Germany In elementary education iiermany hod a start 
of more than a century as compared with England For 
rich and poor alike attendance at the elementary school 
had been compulsory m every ( erman State for more than 
a hundred years before the For«tcr ^ct became law The 
system is of long standing and experience has shown that 
the organisation and working of the arrangement are 
practicmiy perfect 

The curriculum In German elementary schools is of the 
simplest Onginall) the three R t religious knowledge 
and singing were the only subjects taught to these have 
been added at various times the etements of geography and 
history to stimulate interest and encourage patriotism 
and for pupils of the upper standards a certain amount 
of natural nUtory The compulsory school age ts from 
six to fourteen and although there it some diversity in 
the excellence of the school buildings they are for the 
most part airy and good 

In Ctermany the State does not exist for the individual 
the indivldcwi exists for the State and the State considers 
that it is to its own advantage to have above all things, 
a high average level of knowledge and ability This the 
Germans have certainly succeeded in attaining In 
elementary education and it is in this high average that 
their great tuperlontv In elementary education consists 

Let us now turn to the German secondary schools The 
organisation is as complete as in the case of elementarv 
schools and the principle is again the same Individual 
prominence must be sacrificed to raise the common 
average and to this must be added another principle 
equally Important and similar in Its effects that all sub 
Jects are taught in form this applies to e\er\ school and 
to every boy from the first to the last djv of his career 

The education of a boy In secondary schools ma> proceed 
upon any one of three lines It may be classical semi 
classical, or modern For centuries Germ in v clung to a 
belief In the classical svstem for higher schools but the 
force of circumstances eventuullv nt cessitated the formation 
of two new types of school eich di signed to gi\e a liberal 
education of a different kind \ et the classical C vmnaslum 
still holds its own (ilthough there is no longer any very 
close attention paid to composition in Latin and Greek) 
for In ro^ of the freshmen who matriculated at Prutslan 
universities 77 per cent came from G\mnasien or cfasslcal 
mchooU 

The Realgvmnasnim or semi-classical school is 
differentiated from the r\mnisium bv the fact that white 
Greek Is not taught at all modern languages mathematics 
and science receive greater attention The Oberrealschute 
is purely modern in its curriculum and excludes both 
Latin and Greek All three types have a nine years’ 
course usuallv begun at the age of ten preceded by three 
or four years at an elem**ntar\ or preoaratory school which 
la oFten attached to the colteg All these schools are 
established by the ^t'lte or bv the Stite in conjunction 
With the municipalit) their fees range between 5I and 
6i per annum 

There are some to whom the principte upon which theec 
schools are founded will noponr to be radically false how 
ev*r good mav be the discipline and the ori^nlsation In 
Its execution As the main Intention U to make it possible 
for a high percentage of the mi oils to pass the leaving 
examination practically th'* whole form has to be 
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lection constant The metals treated were lead and a lead 
tin alloy » the general nature of the results was the same 
in both cases When suitably loaded there is a rapid 
initial flow which gradually settles down to a steady flow 
for which the rate per unit length of wire flo^ng Is 
constant right up to breaking Throughout the experi 
mental range the extension can be represented closely by 
the formulo 

/=/«(r+/V»)r-' 

IS taken as a measure of the more rapid Initial flow 
which we call the $ flow ir as a measure of the coefficient 
of viscous traction The curves a/ (stress) against stress 
are hyperboke with one asymptote parallel to one steeply 
IncUnM to the axis of stress tends to become constant 
as stress Increases for a series of experiments on lead 
done at 160^ C tends to the same constant value as 
for the series done at room temperature This supports 
the suggestion that measures a definite physical effect 
dependent on some geometrical structure For the alloy 
the $ flow IB relatively very small —Clive Outhbortoon 
and Maude Ou th bor ta ow The refraction and di^rsion 
of argon and re-determi nations of the dispersion of helium 
neon krypton and xenon The refractive index of argon 
has been determined for seven points in the spectrum with 
improved apparatus and careful re-detemiinations have 
been made of the dispersion of the other four inert gases 
in order to bring them all up to the same level of accuracy 
The refractivltjes are expressed In the form 


and the constants of these equations calculated from the 
observations by the method of least squares are shown 
in the following table — 

Ktemvnt rx„«7 7 

Helium a 4^476 7 

Neon 5 1865a 3 ^i6<2 

Won 9 433^4 17008^ 

Krypton 10 0893 layfiy-o 

Xenon la 3418 8977 9 

The values of the refrnctivitics derived from these equations 
generally agree with those found experimentally to one or 
two points in the fifth significant figure It is satisfactory 
to find that the values of n/ now obtained b\ these more 
accurate measurements do not differ by more than 2 per 
cent from those published by the authors last September 
— Dr J O Wakelm Barrsitt The action of the radiation 
from radium bromide upon the skin of the ear of the 
rabbit The ear of the rabbit was exposed to the action 
of the radiation from i mg of radium bromide spread 
over a circular area of 7 mm diameter and the resulting 
pigmentation of the skin was studied It was found that 
pigment was deposited most abundantly opposite the edge 
of the disc of radium salt The deposit when view^ 
under a low magnification presented a characteristic 
reticular appearance The larger spaces enclosed by the 
pigment which were more or less polygonal contained 
hair follicle groups but the smaller spaces were free from 
hair follicles A certain amount of pigment was also dr 
posited In a diffuse manner chiefly opposite or a Uttl 
outside the edge of the disc This when marked caused 
the reticular pattern to be somewhat obscured Tho 
deposit of pigment was not quite uniform but tended to 
take on a punctate character Opporite the centre of the 
disc of radHim salt a varying degree of deplgmentatlon 
occurred though at the same time here and there a small 
amount of pigment arranged in an Imperfect reticular 
pattern could sometimes be recognised The pigmentation 
was chiefly in the epidermis the cuds vera being less 
affected The deplgmentatlon also affected both epidermis 
and cuds v*rn but was however more striking in th»* 
latter than In the former No change in the pigmentation 
of the Kair shafts was observed In a white rabbit the 
pupils of which presented a red rbflex prolonged exposure 
to the action of radium bipmide caused the appearance of 
an exceedingly slight reticular deposit opposite the 
applicator With this exception all the rabbits employed 
had black or mixed block and White coats Attempts were 
made to 6btaln plgmentatSon by the action of radium upon 
human sldn but were not successful — Prof Silvanus P 
Thowpaon A physlolofl^cal effect of an alternating 
magnedp field If In a darkened room or with eves 
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closed the head Is placed In an alternating magnetic field 
of suificleAt Intensity, there is perceived over tho whole 
region of vision a faint flickering iltumlnation, colourless 
or of a slightly blue tint The period of the flicker Is 
not well defined It does not seem to be the sapte over 
the whole field of vision at the same time nor is It eoually 
bright over the whole field of vision Even in daylight 
with the eyes open one is conscious of a sensation of 
flicker superposeo on the ordinary vision It has not yet 
been definitely ascertained whether there is any relation 
between the direction of the axis of the field with respect 
to the position of the skull No after-effects of any kind 
have bMn observed The alternating magnetic field the 
intensity of which (quadratic mean) was myat zooo C G S 
units was produce by sending a current of about 180 
amperes through a coll of thirty two turns formed Into 
cylindrical form about 9 inches in internal diameter, the 
current having a frequenev of fifty periods per second 
No effect on the senses of smell, taste, or hearing has 
been observed (Added April 14 10 10 — Several or the 

observers have noticed a sensation of taste after two or 
three minutes In the alternating magnetic field ) 

Paradar Society April k — Dr 7 C. Cain in the chair — 
W r Prpsipar Nature of the action of dyeing The 
abnormal reactions obtaining in tho rase of Ingrain 
colours when the dye was produced tn si/u as compared 
wid) the same dyeing effect when the same dyes are applied 
as direct dyes in relation to thiir subsequent resistance 
to resolution into solvents tho variations in the rate of 
fading of picric acid on different fibres under the influence 
of dehydrating reagents acting through a vacuum as com 
pared with tne equivalent action on the acid itself the 
abnormal reactions obtained when the dyes of the indicator 
class (eg methyl orange) are subjected to the action of 
acids in the presence of fibre substances the variations m 
resolution of the d>eR from the fibres brought about by 
differences In temperature of dyeing all these were ft 
WOK claimed proof as to the important inffuence of certain 
factors in determining the fixing power of the fibres for 
dyes this varying as the conditions of dyeing It was also 
pointed out that the dyes were definitely fixed in some 
way <m animal fibres so that they might even resist the 
subsequent action of acids os proved by these colour 
changes - Prof W W Haldane Opp and W Harripon 
The electrical theory of dyeing The literature relating 
to the causes of dyeing reveals great differences of opinion 
as to the physical and chemical plicnomena involved The 
basis of the eleclriral theory is that when any two tiodies 
are placed in contact they arc oppositely electrified In 
the case of tinctorial chemistry one of the bodies is a non 
conducting solid and the other a llouid There does not 
seem to Iw anj direct method of obtaining thb value of the 
potential difference between such bodies The authors avail 
themselves of the classic theory of von Helmholtx which 
enables the potential difference between a liquid and a 
porous diaphragm to be dedurad They have determined 
the nature of the charge on the particles in suspension 
and In colloidal solution and find that In water all basjc 
substances are positive the h3n3rochlorldes of basic dyes 
positive all acid substances negative and most neutral 
substances negative They find the speed of the particles 
under electrical stress to be of the order aoxio-* cm 
per second, per volt per cm Negatively charged pAaftlcles 
attain their maximum speed at about 40** C By iweasur 
ing the dfffercnce of electrical pressure between the two 
sito of a diaphragm when the llouid is flItenM under 
mechanlral pressure the authors find the approximate 
value of the contact difference between fibres and water 
to be —cotton 0^06 volt silk oas volt wool o^ voh 
The Influence of temperature shows q maximum §harge 
at about 40^ C and a minimum at about 80* C 

Ltnnaan Soclatv April 7 —Dr D H Sroit F H ft , 
president, In the choir suco fe ldid by Mr H W Moocktoni 
treasurer and v!oei>resident Hmnrps Elm seedllngi 
showing Mendettan results There are but two sperics of 
elm in Britain Vlmus moniana With aqfl gfabra 
Mill both ane known In the east of England as ' wyrii- 
elm *' There are fn addition, many sfxalled vtfletles 
the most remarkabjie being the * Enjrildb rim " of 
botanists and foresters^ confined to the south o1 Bnolmdt 
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And ityled V catnpesirts this tree li unknown on the 
Continent The Huntingdon elm he regarded as a 
hybrid* the first cross between the two species cited The 
previous year had been noteworthy for the profuse fruiting 
of evety kind of elm in England due to the fine autumn 
of 1908 and the abnormal amount of sunshine during the 
sfving of 1909 The author had procured abundance of 
seeds of numerous varieties and forms and from many 
localities* These had been sown and their progeny 
analysed It was shown that the plants thus arising con 
formed very closely to the Mendellan formula of 9 3 3 1 
The author gave in confirmation of his views the expen 
ence he had with regard to the black Italian poplar 
Populus nigra xdehoidia the cricket bat willow Saltx 
albaxfragtlts and the I uccombe oak Querens Cetrtsx 
Suher namely that the offspring of a first cross invariably 
produced a crop of the most divert character and this 
Induced the author to formulate his view that when 
botanists were unable to agree about the forms of a given 

g iant* It was due to a mixture of at least two species 
ut where diere ^as practical unanimitv as with varieties 
of beech and ash there was onlv one species concern^ 
and the varieties were due to individual peculiarities He 
finally Insisted upon the importance of planting trees of a 
first cross on account of their abnormal luxuriance and 
rapid growth* and their producing timber far more quicklv 
than either parent - — F Olwtpman The Foraminlfera and 
Ostracoda from soundings chiefly deep water collected 
round Funafuti by H M 5 Penguin 


Phyaieal Society, April R — Prof H I C^llendar 
F R S president in the chair — B S Cohan Demon 
■tration of telephone currents m loaded and unloaded 
lines The demonstration showed the relationship between 
the sent and received currents in telephone lines under the 
conditions which occur in practice By the aid of 
Prof Renneliv's formutie It is possible to calculate the 
relationship between the sent and received currents under 
any conditions met with in practice and for some of the 
conditions used In the demonstration the calculated results 
had been obtained Four essentials were necessary for the 
experiments sho^n — (i) A current comparable to the 
actual telephonic speech current Tills was obtained from 
a vibrating wire interrupter giving a wave with a funda 
mental of about 100 -- per second with a damped oBcdla 
non of about 800 ~ second superimposed (2) A 
telrahono line with or without Its load in the shape of 
inductance coils (3) fermlnal apparatus The lines were 
terminated by receivers ond induction colls as used in 
practice for what Is known as local battery working 
(4) Current measurers For this purpose barretters arranged 
as alternating-current ammeters were used The first 
exporitnont showed the relationship between the received 
f®"i current for various lengths of standard cable un 
^ed The second experiment Illustrated the varlotion in 
the current wnt when the receiving end was open or closed 
circuited and the length of cable was varied The third 
experi^ment show^ the current distribution along the 
loaded cable bv Ins^ng a barretter at different points 
along the cable The author gave explanations of the 
various phenomena illustrated In the experiments He 
pointed <ftit that it Is now possible to make both calrula 
tions and quantitative telephonic tests which give mutual 
confirmation 

Paris 


Audany of Seieneei April ir -M 6miJ* Pieorf in ijw 
® Certain nonlinear intet;nU equations 

— Paul Lgvy Non linear Integral equations — B 

vibration of buildings Gas engines not per 
fectly balanced and running at a high velocity have been 
fwnd to set up vibrations in the surrounding buildings 
which were not only unpleasant to the Inhabitants* but 
gave rise to dangerous cracks in the masonry The 
Mlfmograph Is not suitable for studying this class 
of TlbiAtion, to that an Instrument has been s^ally 
design^ for this purpose A ^e«nHptlon of the instru 
ment is given* and the theory of ita working — M 
buAM^i Sources of light with rpduced aurfacei 
employed normatlv or oblIqud> 

Practical appHcations — F ‘ 

nctiPh of air In ‘ 
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Movable sources of light 
Charrm The hibricntinf 
of solids. Friction In s 


\utuum \n apparatus is described inpable of measuring 
thf critical spe^ ai which the friction of two surfaces is 
a minimum Bv placing the apparatus in a vacuum It was 
shown that as the pressure 01 the air was reduced the 
friction varied 1 ss and less with the spe^ At a pressure 
of I mm the friction was nearly indepvndfnt of the speed. 
— E HaudlO The general Uw relating to a generator 
or a receiver with a derived branch the ease of dynamos 
— C h Qhito and \ Tacharnl«vaki Ihc measurement 
of verv high poUntials b) means of an electrometer under 
pressure By placing the elex,troinctcr in air under a 
pressure of four to nine atmospheres tile errors due to 
the silent or brush discharge and electric breeze were 
suppressed The constant of tin. ipparatus vv'ts nearly 
independent of the pressure of the gas and thn damping 
was easily under control A potential of fin 000 volts from 
a Wimshurst machine was readily mousurod with this 
arrangement — 0 Urbstin The magneto-chunual nn tlvsis 
of the rare earths The magnetisation coeflieients vary 
more rapidly than the atomic weights in tho rare arths 
and the measurements are much more easily m ide 1 he 
results of the application of the method to the sopnraliun 
of a mixture of dysprosium and yttrium ore givtn — W 
kouiPMlitlno llie dptermination of the quantities of boat 
disengaged during the addition of bromine to some un 
saturated substances Data are given for the heat of 
combination of bromine with caprvlene »t>rolenp cyclo- 
hexane ethyl phen> Ipropiolate and pulogonc — F Kohn- 
Abiwat The nitndes and oxides extracted from aluminium 
heated in air — Qranwt The cementation of silicon 
steels Silicon steels which do not undergo cementation 
in wood charcoal can be readily cemented bv the use of 
prussiate of potash — M VQiirnsMoa The reducing action 
of alkaline formates on certain mineral compounds 
Boron nitride heated with an alkaline formate gives off 
a mixture of hydrogen ammonia and boron hydride The 
proportion of the lattf*r compound mav amount to 1 s 
cent — Ldo Vlirnkn Tlic phenomena of electric transport 
in solutions of certain colouring materials 1 ransportation 
phenomena are very clearly produced with the colloidal 
solution of several djestuffs proving the presence of un 
dissolved granules carrying appreciable electric charges 
With colouring matters in true solution these effects are 
not produced — E DArmohi Artificial camphor It is 
possible to prepare both the dextro and Imvo optically 
active forms of synthetical camphor — F Ooiiturl»r The 
condensation of pinacoHne with its esters — ^Jacques 
d« LafHMurwnt Tnc basic rock*s of Saint-Quaj Portrirux 
(COtes-du Nord) and their relations with the pegmatite 
loiles which traverse them — Victor M«nrl* \ndrd 
HAlbrwnnAri and Max dm ftAckllnvhauaon Hie 
sterilisation of large quantities of water bv tlie ultra 
violet rave The arrangement of lamps described is 
capable of sterilising water on the lar^c scale with an 
expenditure of 36 witt hours per ruble metre uf water 
treated — Ch Dh«r 4 and M Qorvol«wskl The prepara 
tlon of demineralised gelatin and some of its chemico- 
physical propeJ^ies Two methods of purification have 
been used dialysis and freezing The gelatin thus 
obtained is practieallv free from ash It fgrms jelhes but 
Icsa well than when electrolytes art present B'JWMn 
lertain limits of conn ntration fwilutions of this highly 
purified grlatin are opuUscent this opilescence disappear 
Ing on adding traces of alkxh -H •taa^no A 

DkuiMk The double r6le of calcium in the coagulation 
of blood ftod lymph— M Wolnborv The Influence of 
feeding on the produLtion of spontaneous atherom i — Fn 
OlaniMu4 Archien formations in the Forez mountains 
—Wilfrid von tAldllta The crushed granites (mylonitcs) 
of the Orisons the Vorarlberg and the Allghu — J 
Tkoulot Marine setUments of atmospheric origin 

Caps Iown 

Royal Society of South Africa M* eh ifi — Mr S S 
Hough* F R S president in the chxir —Dr R Martotli 
Some new South African succulents Among the new 
species are some of special biological interest Mesem 
hfuinthenmm mitratum was discover^ In the desert belt 
east of Port NoUoth by Mr Garwood Alston The shrub 
bears at the end of the apparently dead branches a fleshy 
knob This consists of two closely joined leaves In tween 
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which th« flower appem Flower and fruit ore then fed 
by the tap of the knob until fully developed, when nothing 
ii left 0/ the eheltering knob except ita ^n Another 
epedee of Meaembriantlwinuin take* the same care of Its 
flower and truiti nursing them witMa its own body, but 
It Is even more cautious than its big brother, for It buries 
itself entirely In the ground an 4 smws only the of 
its few leaves As the ends of the leaves are flat flush 
with the ground and coloured exactly like the rusty 
gravel it ts practically impoaslbla to detect them when 
they are not In flower Suph^hia ttasHca is the species 
from which some sort of rubber has baan manufactured in 
Little Namaqualand and, although the quality was not 
good, it is not Impossible that, mth the present boom in 
rubb^, even those barren deafifts may see a flourishing 
industry— R A LoKfaMt Variation of gravity There 
have been differences of ^nlon as to the way In which 
the value of gravity Is affected by height above sea level 
and special interest attaches to measurements on a really 
larger tableland The result of observations taken at 
Johannesburg and Veraenlglng It that the variation per 
metre is o^oocaifl, considferaDly lest than that given 
^ Helmert — T tartm The ovule of the 
Bruniacess The main point brought out in this paper 
is that the ovule in the Bruniacess is pendulous and 
anatropous with a dorsal raphe There Is a simple 
massive Int^ment with a tong slender micropyle — R 
■rwwn Cnrysochloris namaq^nsts Brown Chryio 
ehlorii nam^queims was named from skulls found at 
Caries in the disgorged pellets of owls A description 1 e ^ 
now given of the ucin A remarkable feature of the species 
is that the third molar Is about as frequently absent as 1 
present j 
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DYJVAAf/CS IN ENGLAND FRANCE AND 
GERMANY 

(0 BlemtniQry Mechanics of SoUds and Fluids By 
Dr A Clement Jonea and C H Blomficid Pp 
vi + 366+\v 1 (London Edward AnK>ld nd) Price 
4^ 6d 

(2) An Elementary Treatise on the Dynamics of a 
Particle and of Rigid Bodies By S L Loney 
Pp vhl+374 (Cambridge 1 niversity Press, 
1909^10 ) 

(j) Initiation d la M^canique By Ch Ed Guillaume 
Pp XIV +3 14 (Pans Libraine Hachette and Co 
1909.) Price a francs 

(4) Mechamk eine Exnfuhrung mtt etnem meta 
physischen Nachwart By Dr Ludwig Tesar Pp 
xlv+aao (Leipzig and Berlin B G Teubner ) 
Price 3 30 marict 

(5) \or1esungen uher techntKche M(chanlk By Prof 
Dr August Foppl III Fesiigkeitblehre 4th 
edition Pp XVI +426 Price 10 marks VI Die 
w ichtigflten I^hren der hoheren Dynamik Pp 
Ml +490 Price 13 markb (I-<ip/ig B G Teubner 
iQog^io ) 

T^EARI Y five veirs hive elapsed since the in 
defntigable Prof Peiry opened a discussion on 
the leaching of mechanics at Johannesburg Mr 
Blomfield is a teacher of consider ible experience and 
this book may be safely assumed to be the outcome 
of a study of this and other similar reports combined 
with a practical knowledge of the difficultits of teach 
ing boys and of the requirements which a teacher 
has to satisfy on the part of examining boards over 
which unfortunately he possesses no power of con 
troL There have b^n a few but not many books on 
elementary mechanics published since the Johannes- 
burg discussion, and we naturally examine the pre^ 
sent book wdth a somewhat h)'pcrcnUcal eye in the 
hope of finding some indications as to whether 
real improvement has been effected since then Ut 
us Iwgln with generalities and then descend to 
details 

(1) In the first place, a good deal of discussion has 
taken place as to how far the use of text-books is 
desiratde in school teaching, the following alter- 
natives being proposed 

(а) No textF^k 

(б) A text-book consisting of examples only 

(a) A texUbook containing a comptote exposition 
of tfw tubicct 

It is the opinion of many of the best teachers that 
a textF^ook should contain a brief but sufHdently 
comfdete outline of fundamental principles, but that 
•a a rt p les should be the main feature In dds 
respett fJlesan Jones and Blomfield% hook kaves 
nothing to be desired. It is very largely made up of 
lar more tiian any boy could work through 
In a reasonable time, and tht^ teadier who wishes to 
adapt the course to his own requlrmnente will only 
have to pat a tide against those he mearts to set to 
bis am 
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In the second pi ice it is undoubtedly desirable 
as the authors cluin to teach stitics and dynamics 
simultaneously with hydrostiUcs and it is important 
not Only that the three should for convenience be 
comprised in one book but \lso that the simultaneous 
treatment should not give rise to serious difficulties 
in regard to logical sequence in any one of the 
subjects 

When however we examine the result we find 
that the mixture of the three subjects In each chapter 
leads to some ralhei striking anomalies ind the 
reader naturally asks What has Atwoods machine 
got to do with the U tube and the barometer-’ Why 
do Bojlc 8 and Charles s law come in thr same 
chapter with graphical methods’ What connection 
exists between centres of grivily and Xrthimedes s 
principle or between force diagrams and centres of 
pressure? W^ould not centres of gravity and centres 
of pressure go better in the same chopUr*' If how 
ever the authors seriously think that this somewhat 
heterogeneous mixture is found benefici il for te ich 
ing purposes on the ground that it keeps a \ iriet> of 
different ideas before the pupils at the same time no 
doubt scniething can be said in its favour and we 
should gladly defer to thoir views 

Passing to matters of detail we naturall) expect 
to find in the examples questions of a rather more 
practical character than in the older text-books But 
the pupil who works through the questions might 
almost believe that there were only three acute angles 
in existence — 30® 45° md 60® \\ h^ is it Ih u other 

angles so seldom figure in them ’ h very bov now adavs 
has his tables of loganthms, and the first thing he 
should do when he learns the parallclogr im law and 
Lami*s theorem is to calculate rtsultants, using the 
tables of log sines Ac What is the use of teaching 
him statics if he can only appl> the methods to three 
particular angles’ But the absence of other ingles 
is the more remarkable when wc ^jxxulalc as to the 
sources from which the questions have been taken 
especially in view of the fact that Government 
examination papers have been consulted and that in 
some of these 30® 43° and 60° hut wc bthevc 
been taboo for some \tnis past \g uii in the 
chapter on projectiles a good many examples arc 
to ^ solved by writing down the equations but we 
have failed to find any attempt to make the pupil 
draw the paths of projectiles by plotting Is not this 
calculated to produce the type of student who uses 
elaborate algebra to prove an almost self-evident 
result and generally f uls ^ We have h«id abundant 
experience of such students failures in simple projec- 
tile questions, and begin to wonder whether it would 
not be better to omit the subject altogether 
On the other hand the book contains a good many 
things which we had believed were at last dead and 
buried* What is the use of telling a boy that if a 
p&rtkle Is going north-east at 10 feet per second for 
one second * it has travelled a distance OL ($^2 feet) 
due B , and a distance LP (s^a feet) due N ”? If 
he has any common sense he ought to think that it 
would be equally sensible to say that two people 
starting^ from Ixindon and Cardiff at a ^ m with 
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tiL.kcts from London to Cardiff and Cardiff to 
Glas{^o\i could get to their destinations simuU 
t ineousK b\ the 2 p m I^mdon to Glasgow It 
would be far better to onriit all those old fangled mis- 
statements including the one that a particle has 
simultaneously three velocities represented b> the sides 
of a triangle it remains at rest, and merely to give 
the definition of component velocities in § ;) and some 
discussions on relative velocity 

Atwood's machine seems too fashionable to be 
omitted nowadays but it would be better to bring 
friction up to the front before discussing the motion 
of a 10 Ib weight on a table pulled opposite wn>'* 
bv weights of ij Ib and 2 lb hanging over the edge or 
a 4 lb mass on an inclined plane In the hgun of the 
condensing pump the arrow seems to suggest that 
air enters the barrel when the piston is moving the 
opposite waj Whole pressure which is moaning 
less except for plane areas again crop^ up on 
p 217 When shall we see the last of it/ The oar 
once more figures as a lever of the second class It 
IS to be wished that every person who placed it 
there would try pulling a boat out in shillow water 
with the ends of his oars touching the bottom and a 
boy on the bank holding the boat back with a string 
Under machines the so-called first and third 
systems of pulleys crop up with their usual per 
Unacity It would be interesting if those who take 
80 much interest in these particular machines ind 
ignore the crab were asked to arrange for lifting 
building materials to the top of a high scaffolding 
^nd to watch the result when their instructions were 
earned out 

Our general conclusion Is that if boys ha\c to 
learn what is contained In this book they will be 
efficient!) and well trained on these lines by follow 
mg Mcsjsrs Jones and Blomfield but there arc a 
good many things they had far better leave unlearned 
and a go^ many other things they ought to learn 
instead It should be mentioned thit calculus is not 
used and moments of inertia are not included 
in the scope of the book 

(2) ( ontro\ersial questions regarding the teaching of 
mechanics do not enter so prominently m connection 
with Prof Loney’s book for by the time its standard 
has been reached dynamics has practically become a 
branch of pure mathematics while on the other 
hand the student has had a good laboratory course 
m physics or engineering The book in fact pretty 
exactly fits the requirements of B Sc candidates in 
a modern university college in the third year of their 
curriculum It dealt with rectilinear motion (includ 
mg resisting media) central orbits motion about 
a fixed axis, uniplanor n 0 d dynamics energy and 
momentum a little three-dimensional rigid 
Lagrange s equations &C. There is always a diffi- 
culty with these studentSf because this ground 
assumes a knowledge of pure mathematics that they 
cunqot acquire before their third year The appendix 
on differential equations is useful in this connection 
A few poinU will have to be attemled to in a future 
edrtbn The equation of motion for varying mass 
(p 130) does not generally hold when a body is 
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parimg with matter D’Metnbert's ^Inclple 
quires more explanation than Is cootatOed in 
statement Now the intern al forces of the body 
are in equilibrium among themselves for by New^ 
ton s third law then* is to every action an equal 
opposite reaction This explanation the lecturer 
can however give But a most amaxing and 
doubtless unintentional mistake Is made on p 
302 where the equations of motion in three ditneft<* 
sions arc given as Ad*«ijr/d<* = L instead of Euler's 
equations We should like to have seen a few more 
examples in which the answer leads to a definite 
conclusion in the form of a numerical result instead 
of so many algebraic formulae connecting masses m 
lingths 2a and angles 0 But such questions are 
wc admit rather hard to collect and the teacher and 
student should, therefore be grateful for the flywheel 
questions on pp 217-q , 

Up till the present no one b^k has sufficed for 
students taking this course and indeed there has 
been great difficulty in advising them as to what to 
get Prof Lone) has done Uhcful work in providing 
students with a suitable work and when he states 
that he has verified every question the task cannot 
have been an easy or profitable one 
In this revision the p iradox tal rough board on 
a smooth plane set ins to ha\e escaped notice in 
p 210 ex 3 while on p 2i'» we have A uniform 
rod AB IS freely movable on a rough inclined plane 
whose inclination to the hon/on is t ind whose co- 
efficient of fnction IS m about a smooth pm fixed 
through the tnd \ Coeffitieiit of friction of a 
rough plane ibout 1 smooth pm reminds us 
of the newspuptr I nglish so often quoted in 
Punch 

The treatment of centrodes is vcr\ useful 
(3) M Guillaume s Initiation is stated to be one 
of a series intended to be used for teaching children 
In this connection the question arises What is the 
age of the children contemplated bv the author? Ift 
the editorial preface by M C A I^iisant four to 
twelvi years is suggested But even after allowing 
for the differences between English and French 
children the author k treatment of the subject seems 
too philosophical for such young pupils As a pre- 
limlnarv preparation to the study of mechanics we 
have a chapter on How Nature is Studied, the 
headings of the paragraphs being Observation and 
Experiment " Approximation and Sitnplificatton 
Need of Simplicity The Limits of Expenment 
Illusion Education of the Senses Measurement 
Induction and Deduction Illustrations arc taken 
from the photographs of moving bullets, photometry 
and so forth In the next chapter which deals with 
kinematics, wc have a discussion of space, velocity 
and acceleration graphs The author in the preface 
considers that dynamics should be treated before 
statics His argument might however,^ very wefl 
be used the other wafv Tie asks why the maj^ty of 
bodies on the earth appear tb W at rest, and {^nts 
out that this is due to rite existence of feslstances 
such as friction, and reiinhrks inter a/is that ^ i^ese 
forces are unknoim at tbe time when stadcii la begun 
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tkli becomes an artificial science or a simple abstrac 
#lbn Would It not however be equally correct to 
describe d>namics as an artificial science or simple 
abstraction because it deals only with what tvould 
happen if certain existing* resistances were abstnt? 

The subject mntter extends up to and including 
couples circular motion u httle about properties of 
matter such ns elasLiciU and ballistics and a final 
pal^grnph dealing with Jults Verne s h>|>othet]caI 
iu\age to the moon 

It IS not to be denied that philosophy of science 
»s much more studied in France than in this country 
It also appears that the book is primarily untten for 
those who have to teach children rather than for the 
children themselves All we can say is that a course j 
of instruction based on this book would in all prob- 
ability be far above the heads of English children of 
the ages contemplated 

(4) \Vhile Prof Te^ar has said his own sa\ in 
hi preface and mctnph>!ittd ippcndtx his objeit in 
tl t rest of the book has Uen to pnsent the principles 
of mechanics in a clear and intelligent forni^ and to 
4 mploy practical illustrations as far as possible In 
both these aims he appears to have been very success- 
fifl He IS careful to distinguish between forces 
(Krlifte) and force effects (Kraftau Siscrun gen) pointing 
out that the parallekitrain 1 iw applies to the latter 
and that its truth for anv phjsncal vector quantities 
IS based on experience His naders should learn to 
discriminate cloarl> between thi foniul rational 
d\namics and its applications to the practical study 
of mechanics For want of this distinction the whole 
subject in less carclul hands often becomes more 
appropriately describable as dogmatics The pric 
tical illustrations are very instructive and suggesti\e 
How many who have tauj^ht rigid dynamics have 
thought of working out the condition whether a bell 
will or will not nng when it is swung? The author 
gives practical calculations for a bell in Cologne 
Cathedral cast from the cannon captured in the 
t ranco-Prussion War which failed to nng until its 
clapper was altered in length 

(5) As has been previouhh pointed out in reviews 
Prof hoppis treatises on technical mechanics are of 
a far more advanced character than the mechanics 
taught commonly to technical students In this 
country Vol iii which includes a large portion of 
the mathematical theory of elasticity, now reaches us 
in its fourth edition The new volume The Most 
Important Studies of Higher Dynamics deals with 
relative motion systems with several degrees of 
freedom in particular compound pendulums inciud- 
ing the bell and its clapper, the gyrostat^ and an out 
line of hydrodynamics Under the gyrostat wc have 
a detailed discussion of Schlick's ship governor and 
in a circular issued with the book we are asked to 
point out that the Brennan monorail came too late to 
be Included In the book, a shoft note at the end being 
all that WM possible, as the whole of the text was 
already in print It Is, however pointed out that the 
theory of the Schlick gyroscope is applicable with 
slight modifleations to the mono-rail some terms 
occurring in the equations having merely to be re- 
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versed in sign Thus an interesting exercise is pro- 
vided for those possessing the nccessarv mathematical 
knowledge to 4,0 over the work introducing the 
necessary changes and doubtless the next edition will 
see them in tht text G H Brvan 


Ii\Rn\ IRFh^ \\n SHRLBS 

Trees and Shrubs of the lirttnh hh^ Nafhi and 
Accltmahsed B> ( SC oo|)or ind \V P \\ i stell 
Vol 1 pp x\\ii + lx\\iv+ 108 vol 11 pp \ III + 201 
78 full pu^e pi ites bv ( I New all (I ondon J 
M Dent and C o iqoq ) Price two \ols 21s net 

A mid the torrent of books on j^irdening with 
which a pitient public Ins been deluged during 
recent vears wc have searchid in van for i realU 
comprehensive and authoritative work on Inrdv tree** 
and shrubs Of im re book making, there has of 
course bc»cn no end It is so cas\ to sit at i dtsk and 
boil down fniin I oiidon S irgent &4 ind from the 
copious literature in horticultural journ ils sufficient 
to make a respccUbh l(H)king volume without evir 
taking the troubit to turn over a It if or dissect a 
flower on ones own iccount But this method has 
its disadvantages i he s iine st lU old trrors ^re 
once again repeated md to them our new luthor 
must perforce add some of his own Ihcre has been 
too much of this kind of tree liter iturc in the past 
ind It was with i feeling of pleas mt anticipation that 
we turned to thtse two Inndsome volumes in the hopt 
that a work hod at last been written worthv of the 
subject 

That it marks a considerable advance on much th it 
has appeared is cert un but its sio|>t is somewhit 
limited and the authors do not appear to us to have 
done the best that could have been done within th< 
limits they set themselves British trees and shrubs 
arc done thoroughlv and well and tluisi portions 
deiling with them constitute the most valuibic part 
of these volumes When the authors dial with whit 
they term acclimatised as distinct from in live 
species their work often suggests the sludv ind 
the bookshelf rather ih in the open air and the living 
tree For it is bv no means free from error iiid it 
times shows a lick of intimate knowledge of the 
plants dealt with 

The book opt ns with an introduction in which the 
general subject is discussed pleasantly and sug 
gestively It is an atlcmpt to interest the hitherto 
uninterested reader not on!) in the more evident 
beauties of leaf and flower but to get him also to 
appreciate those profounder beauties of trunk and 
branch and bud which we are afraid the average 
J reader often docs not discirn but which make the 
leafless woods m their ason as full of delight to 
the real tree-lowr as the full leafage of June This 
part of the work was well worth doing and is well 
done 

Some fifty or sixtv pages arc then devoted to the 
discussion of injurious and useful insects galls and 
fungoid pests with directions for the composition and 
application of various remedies This, although uh 
ful Is too liberal an iflovvnnce for such subjects in a 
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uork running to leu than 500 pages Many Insects 
are described and discussed individually which are 
not particularly troublesome^ and might at any rate 
have been treated collectively We see no mention of 
the beech-bark coccus^ a pest which is causing grave 
concern both here and on the Continent among owners 
of beech woods The remainder of the work is occu- 
pied by a detailed description of some 550 species of 
native nnd accHinatised trees and shrubs A 
description of the characteristics of ench natural 
order prefaces the description of the species belonging 
to it Tills space >\c thinki might have been better 
occupied with a discussion of the genus A descrip- 
tion of the great order of Ranunculaocsc for instance 
has only a very general bearing on Clematis and it 
was scarcely worth while to preface the description 
of the solitary rubiaceous species here dealt with b> 
an account of the great order to which it belongs 
The old problem of the popular name has been 
met by a bnve effort on the part of the authors to 
provide nearly all the plants thev mention with one 
If a species liad not one before thev appear to have 
invented one But the result is not always happy 
We hardly know whether such a name as Narrow 
leaved Jasmine Box for Phtllyrea anfiusiijoha (p 
107) indicates too dull or too vivid an imagination 
for this shrub has no relationship with the nor 
does it bear any resemblance to the jasmine either in 
leaf Of flowrer The very next species P decora ts 
called Vllmorin’s Mock Pnvet which is neither 
pretty nor correct 

The descriptions are carefully done 'illliough some 
what too technical for the amateur as for tx-implc 
where the flowers of common oak arc dcKTibed as 
monoecious, anemophiloua proterogynous, and 
where the fruit of magnolia is termed an etserio of 
follicles Still accuracy is the chief thing and we 
do not notice many serious lapses One of the worst 
IS the description of Ceanothus ngtdus as a deciduous 
climber with alternate leaves (p 48) It is a per 
fectly evergreen bush with opposite leaves Then 
Acer cifctnatum is said to have greenish white 
flowers Anyone who has had a personal acquaint 
ance with this tree could not fail to have noticed its 
drooping corymbs of reddish purple flowers which 
make it pexhaps the most attractive of commonly cul 
Uvated maples in regard to blossom 
The number of cultivated spocies of hardy trees and 
shrubs now exceeds 3000, and it wxHild be an im 
possible task to select one*«ixth of these for treatment 
and satisfy everyone Yet the selections here made 
betray an indifferent acquaintance widi some groups. 
Berb^is empeinfoUa, a rare shrub seldom seen in 
good condition, is included, but of B stenophylla in 
some respects the finest of all flowering evergreens, 
not a woM is said, and whilst a weedy shrub like 
Stephanandra Tanakae is described, a fine handsome 
bush like Fx^charda grandtflora, its near relative, is 
Ignored But the worst bistanoe of this defect in 
these voiuntes is dte Inclusion of the American plane 
{Platanus oectierUaUs) The authord say this is to be 
found in Sparks, ganlens, avenuei,” and that it Is 
** usually larger and more npid in growth than the 
Eastern plane (p 144, vol U ) We had thought ft 
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well known to all tree-experts by now that tbp Ameri- 
can plane is absolutely worthless in this country So 
far from being comparable with the Eastern plane, 
there is not we believe, a single tree in these Islands 
with a trunk 6 inches in diameter AU the trSes so 
called are forms of P acertfolta the common plane of 
London I1ius Is an old error dating from Phillip 
MilterV time, nnd continued by Loudon, again per- 
petuated fhe cultural notes will be found useful 
although an absence of personal experience is again 
at times evident as when it Is stated that Ctstus 
ladantferus from the sun baked hills of Spain and 
Forlugal is suitable for shady places (p xxxi) 

Whilst we have felt bound to point out the obvious 
defects of this work, it must not be supposed we are 
bimd to Its merits These are manv, and to the great 
bulk of the matter no exceptjqn can be taken For 
the drawings of Mr Newall wc have nothing but 
praise, the> arc botanically accurate as well as 
artistic The coloured plates are of unequal merit 
the picture of Magaoha cotisptcua for instance, Is 
cither wrongly named or badh coloured but this we 
suspect IS more the colour printer's fault than the 
artist s The printing, typography, and paper arc alf 
admirable 


ylAT£f>7LLl//l\ CnRO^OJ OGY 

The Dates oj Gentsts 4 Compartson of the Bthhcat 
Chronology utth that of other Ancient Aaftonx 
With fl» Appendix on Chronologtcal Astronomy 
B) Rev b A Jones Pp ^3^ (London Kings- 
gate Press X909) Price net 

T his is one of those strange little works which are 
continually issuing from the clerical workshop 
wnth the aim of expounding the early chronology of 
tlie Bible Mr Jones has many glimpses of real know- 
ledge of archeeological science, and has evidently read 
widely on the subject, but not always wiselv, and tie 
perpetrates several blunders The most patent 
impossibility in the book is the absurd date assigned 
to the building of the Great Pyramid, vis , ai7o bc 
on the authority of Sir John Herschel This is utterly 
Impossible on historical grounds 
We do not know what to make of Mr Jones's viewfi 
of modem scientific knowledge of the beginnings of 
human civibsation He seems to think that human 
beings were onginatly placed in the world in a highly 
civilised condition, and ingeniously explains away the 
damning fact of the gradual evolution of man’s tools 
and culture from the Older to the Newer Stone age 
and then to the age of Metal He says that the 
ancient flint implements may indicate not ’’an iterly 
period in the developnmt of art, but 

express limitation of opportunity Wanderers from 
a civilised centre would unless possessed of consldfer^ 
able personal ability, toon degenerate into using tiie 
simple methods that are characteristic of savi^ 
tribes the existence of these flint weapons, In^ 
outljdng districts, may not be pressed so far as to 
prove a date as heii^ long before more <^anoed 
civilisation in the greet centres of population 

That 18 to say Pal«oHtMc implements are the 
of degenerate offshoots frofn the hlgh^^ dviSaed 
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dituvian patrlarcbaU For between the Palaeolithic 
degeneratea and the Neolithic degenerates came the 
Flood) which killed off all the extinct animals, such 
as the mammoth, which 

at all events, is not such an extremely ancient 
animal Its remains are even to-day excavated, In 
some cases as in Polar regions with its flesh and 
hair intact 

It is difficult to know what to make of a wnter 
who, in the twentieth century believes apparently in 
the actual historical existence of Noah and his ark 
and by combining the traditions of Jews Arabians 
and other nations with the story as told in the Hindu 
Puranas and the Sybylline [5tc/j Oracles arrives at 
the following interesting account which mav or may 
not be true, of what happened about the time of the 
1 lood (pp 164 165) — 

Mahaleel was a Vwy distinguished man who 
married a widow in the line of Cain Hih son, Jared 
thus acquired a claim to the rulcrshlp of tlie world, 
and exercised it for soni# time with great distinction 
He is said by some to be the great Sesostns of the 
Crrocks Methuselah maintained the holy tradi 
tions and for his sake the flood was postponed till 
his death had taken place Noah was oy aistinctlon 
the righteous man The nation descended from 
Ham very quickly turned aside to the old idolatry 
and worshipped their ancestors under various names 
These may be traced m Egypt ( haldea Phoenicia 
and elsewhere The children of Shem became kings 
of Magadha but the dynasty ended about a 100 b.c 
N oah WHS soon deposed from his rule by his sons 
and driven away from the territory occupi^ by tliem 
According to one account he was last seen about 
2000 BC and he was of a colour between white and 
ruddy and bald headed ( 1 ) 

FI El D ORNITHOLOG Y 
Camps and Crmses of an Omtthologtst By F M 
Chapman Pp xvI+433 (London Hodder and 
Stoughton nd) Price ms net 

F or seven years the author with the assistance of 
artist and preparateur devoted the nesting 
season of birds to collecting specimens and making 
field studies and photographs on which to base a 
series of what have been termed Habitat Groups 
of North American birds for the American Museum 
of Natural History These groups arc designed to 
illustrate not only the habits and haunts of the 
birds shown but also the country m which they live 
The birds, and in most instances their nests and 
young, are therefore placed in a facsimile reproduc- 
tion, conUlnlng from 60 to t6o feet of the locality 
in which they are found, and to this realitUc repre- 
sentation of their habitat is added a badeground, 

painted from nature and so deftly joined to the fore- 
ground that it is difficult to distinguish where one 

ends and the other begins A reference to die photx>- 

graphs 6f these groups which form some of the illus* 
tradons of this deh^tful book of fidd ornithology 
wiU convinde anyone at once of the truth of this 
remark Some of these panoramic backgrounds p<M: 
tray noi only the haunts of certain Ameri^ birds, 
but America as well 

In the pursuit of his calling the author has had 
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the good fortune to behold some of the most interest- 
ing and remarkable sights in the world of birds The 
object of the present volume is to perpetuate his 
experiences and studies by telhng the story of the 
various expeditions of which the groups were the 
objects, adding such information concerning the birds 
observed as seems worthy *of record and illustrating 
the whole with many photographs from nature, and 
a number of the groups themselves The result is 
one of the most readable as well as informing books 
of the kind we have had the pleasure of seeing 

With the exception of one chapter the whole book 
deals with American birds But this need not be a 
drawback in the mind of even those whose ornithologi- 
cal interests arc almost wholly confined to British 
birds The author remarks that next to their native 
birds there are probably none of more general interest 
to the average American nature-lover than the birds 
of England This is partl> due to sentimental reasons 
But we can return the compliment for others One 
IS that many Amencan birds, although considered by 
systematists as distinct species are so like European 
birds that for all practical purposes of the field 
omithdogist they may be considered the same while 
others are absolutely identical So that in reading a 
book about the habits of these buds in America we 
are learning something more about our own birds* 
habits modified a little perhaps by a slightly different 
environment or by different conditions of life This 
last comet home to us when we read the account of 
Gardiner’s Island ( within one hundred miles of our 
most populous city ) where there are no rats and 
no cats, the ogres of the bird world, and hardly 
any vermin destructive to bird life This large 
island, containing 4000 acres, is a place of peace and 
plenty for the birds The whole account of it is 
full of interest but the most remarkable fact is that 
the osprey, which is very abundant builds its nest 
often in lowly situations, and actually m some cases 
on the ground A number of illustrations of the 
ospreys and their nests are given the great piled up 
heaps of sticks built by the birds which breed on the 
beach affording excellent chances of photographing 
the old birds at the nest 

Some birds arc more get-nt-able in the North West 
than they are, say in that almost unknown land 
the marshes of south-eastern Europe Take the 
great white pelican for instance It is a most diffi- 
cut — nearly impossible — bird to study in Europe, but 
in many of the numberless lakes of Manitolra, Sas- 
katchewan, and Alberta invariably upon islands 
white peHrans nest a colony containing anything 
from a dozen to several thousand birds This bird 
so closely resembles the European one that it used to 
be considered identical with it The chapter on and 
ilius’xatlons of it are therefore very welcome for the 
author saw a good deal of pelicans 

Perhaps the most interesting chapter in the book 
describes the flamingo—not indeed, our pink 
flamingo, but the brilliant red species (Ph ruher) 
However a flamingo so far as life-habits are con- 
cerned, seems to be simply a flamingo wherever he 
I lives It is here truly remarked that there are larger 
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birds than the flamingo and birds with more bril- 
liant pXumagei but no other large bird is so brightly 
coloui^, and no other brightly-coloured bird is so 
large When to these more spperfidal attractions Is 
added the fact that little or nothing has hitherto been 
known of the nesting habits of this singular bird, one 
may in a measure at least, ^realise the intehse longing 
of the naturalist, not only to behold a flamingo city, 
but at the same time to lift the veil through which 
the flamingo’s home life has been but dimly seen 
Nearly forty pages are devoted to the lifting of this 
veil tor the reader, and the account is illustrated by 
more than a score of pictures of the birds at and on 
their nests, and of the nests eggs and the young 
in various stages, included among these are two 
beautiful coloured photographs of the adult birds in 
one of which they are seen feeding their young in the 
nett 

It is quite impossible to And space even to 
enumerate all the contents of this charming book 
but Florida Bahama, the western praines Cali 
fomla, and many other locahties were visited by the 
author and are here described Lastly we have a 
chapter on hU impressions of English bird life , and 
the impressions of such an experienced bird man are 
distinctly valuable and informing and will be read 
with the greatest interest by our Aeld ornithologists 
We cannot enter into them widely here As he 
approached the coast of Wales the boreal birds 
he saw about the stacks and islands of Wales afforded 
convincing evidence of high latitude, and at the 
same time an admirable illustration of the faunalfy 
composite character of English bird life types 
Americans are accustomed to consider representative 
of northern and southern life-zones Anding in Eng- 
land congenial surroundings Unlike some visitors, 
the author was not too late to hear the nightingale , 
he was disappointed at Arst with the song of the sky. 
lark but before leaving Lngland found himself 
listening to it with increasing pleasure None of the 
birds seen from the train impressed him more than 
the peewit We read 

The bird's size, form and colours, its grace of 
carriage on the mund and dashing erratic aerial 
evolunons give it hi^ rank as an attractive part of 
any avifauna, while its abundance in spite of the 
demand which places thousands of its eggs on the 
market annuaAy is inexplicable 

This is all true, though mmt of the eggs come 
from die Continent, but a bird which can furnish 
Mr Chapman with a brand new sensation in bird 
life must be something we ought to be proud of 

The author visited various parts of England and 
many of our famous sea-bird haunts His 
pictures of th»c places (Including one of Selbome) 
ere delightful, and every^ing he has written about 
our avifauna is well worth reading It is satisfactory 
to read that birds are more abundant here than they 
are in North America The book Is very full of 
illustrations, and they are excellent— far better than 
most of the photographs of this kind But the 
heavily leaded paper on which it is printed makes it 
simply too heavy to hold without actual weariness I 

OVA 
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EXOTERIC PHILOSOPHY 
(t) In the Abstract By N AiUston Pp. 156 
(London Swan Sonnen^ein and Co Ltd , 1909.) 
Price 2s 6 d. 

{2) Pfogresstve Creation a Reconciliation of Reh* 
j^ion mth Science By Rev H £ Sampson In 
two vols \ol i xii+484, vol ii pp vi+giy 
(London Rebman, Ltd 1909) Price zu net 

(3) Progressive Redemption By Rev H E Samp- 
son Pp XXI V + 6 1 6 (London Rebman , Ltd 

1909) Pnee 12s 6 d net 

(4) Scientific Idealism or Matter and Force and Thetr 
Relation to IJfe and Const^tousness By W Klngs- 
land Pp xxiii+437 (London Rebman Ltd 
1909 ) Pnee 7< 6d net 

T hese books have this much in common that 
none of them bears the academic hall mark Of 
the three wnters Mr \llistoH*^ the most ambitious 
of a precise logic His book consists of a group of 
essa> s on such various topics as The Planetary 
Ofstan<^ Materialism The Value of Things 
His criticism of the Arst law of motion is perhaps the 
most onginal effort in the book He is dissatisAed 
with a formulation which assumes that rest and 
frlctionless motion ore alike constant, he holds that 
fnctionlcss motion would cease as soon as the onginal 
force should be exhausted Mr Alliston admits that 
the law as stated must be considered practically 
adequate he does not attempt Ui make any infer* 
ence dynamical or metaphysical, from his cnticism 
and the essential proof for this inconclusive result 
the explanation of how an ideal unhind^ed velocity 
would be diminished he has not provided Mr 
AUiston’s essay on materialism is a clear and simple 
re-statement of now commonplace criticism, he does 
not however sufficiently realise the difficulty of And- 
ing a moral differenuation between materialism and 
a sptntualism which does not promise the conserva- 
tion of individuality The bode is pleasantly written 
and might be turned over with interest and proAt by 
beginners in philosophy 

The authors of the other works placed at ^he head 
of this notice have each made a bold attempt to reach 
the Anal synthesis which is supposed to be the goat 
of philosqihy Mr Sampson’s Interest is in the 
main, theological, Mr Kingsland s effort is more 
purely philosophical The system of the former 
though presented with much ability, will, it is to be 
feared strike most people as fantastic He starts 
from the failure of science to account for evolutionary 
breaks and missing links This failure suggests 
to him that the facts covered by the current theot> 
of evolution represent an interruption father than 
an integral part of the great order of true evolu- 
tion T^t true order is, it appears, a progressive 
creation of beings who pats by successive reincarna- 
tions from lower to higher types, culminating'^at i&st 
in perfect Godhood A oopcUUon of its continuity is 
the preservation of purity of type, a condition violated 
by our Adamic’ ancestors, who inter-married with 
an inferior kind Sin then entered tM ^worid 
catastroi^ic physical changes occurred, *^and our 
history since has been a struggle towards the ancient 
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sejpregi^on a devolution * The incarnation of 
Christ was the essential effort of the whole Cosmos 
to redeem the earth Mr Sampson provider a cos- 
mogony for the great spiritual order The planetary 
circles and the zodiacal angles in their various rela- 
tions define the home of the spirit in its various stages 
of development from the atom of original divine 
atheric essence to the perfection of Deity Into the 
elaboration of this scheme the author has worked 
much ingenious allegorisation of biblical story, and 
much mysterious symbolism from Astrologer and 
Rosicrucian It is a not uninteresting and hence not 
unsuccessful attempt in mythology, at least it must 
appear so to all who do not possess as Mr Sampson 
seems to the clue to the esoteric illumination of 
church and brotherhood 

Mr Kingsland with much earnestness to 

show that truth, beauty and goodness are only to 
be realised by man in his union with the Absolute, 
the one primordial substance who is at once subject 
and object whose nature can be expressed only in 
paradox, the eternal source and sustainer of all hnitc 
existence We approach Him by ascent from plane 
to plane of existence — for He is essentially differen 
tiated into planes variously approximating to His own 
Melf sufficiency bor Mr Kingsland individuality is 
nn involution and its extreme limit is physical deter 
inination, from that man is now evolving towards 
i realisation of the spiritual e^o which is the unt 
verse of many human personalities or incarnations 
It again is but a phenomenal appearance of the 
spiritual form of humanity the one Divine Son 
which is itself a phenomenon of the Absolute Ihus 
though Mr Kingsland professes a belief in immor 
Ulity, it 18 necessarily an immortality in which In 
dividual experience is not preserved as individual 
The temporal individuality must be merely a means 
for a higher life which transcends it and though 
the author may assert that we are at the same time 
ends for the One is within us, this paradoxical cun 
junction has never satisfied man s moral demands 
for an end which is both personal and metaphysically 
genuine The book is well writtin and the exposi 
lion of recent scientific theory is admirable but in 
the more metaphysical portions repetition is a great 
blemish 


OUE BOOK SHELF 

A Manual of Botany for Indtan Forest Students By 
R S Hole Pp xi-ha5o+xxi+xx plates (Calcutta 
Government Printing Office, 1909 ) 

This woric has been prepared pnmanly for the use of 
the pupils of the Imperial Forest School Oehra Dun 
In which establishment the author holds tho post of 
forest botanist The manual ought to prove a good 
text-bode It is quite up to date and la written in 
clear, concise language Should a new edition be 
called for, aqd when one con^dera the object the work 
is intend^ to serve this will almost certainly be the 
case the author will be well ad\dsed to treat systematic 
botany more fully than he has done in tbs edition 
before us. A compact synopsis of the natural families 
of fdants to be met with m British India would 
of great value as an aid to the student who will, when 
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he has left the forest school have occasion to make 
use of the blora of British India, or of one or other 
of the regional Indian floras based on that funda- 
mental work The author might also consid^ the 
advisability of adding a glossary to the work Such 
an addition, besides being of considerable utihty in 
Itself, would have the further advantage of enabhng 
him to relieve the morphological part of the work m 
a certain amount of purely terminological matter and 
at the same time of allowing terminology itself to 1^ 
treated somewhat more completely 
Another point to which the author’s attention may 
be directed is the somewhat meagre character of the 
illustrations It is of course true that especially at 
the outset there is some difficulty m providing for the 
full illustration of a work published by Government 
and prepared for the special purpose which underlies 
the one under notice So long as it is understood that 
the work is merely intend^ to assist the student 
generally while he is at the forest school the want 
of illustrations m company with the text is not likely 
to be greatly felt But the work ought to have, and 
no doubt will have a further use Most students will 
carry the work away with them when they leave the 
school, and will find frequent occasion in after life to 
refer to it and refresh their memories It is then that 
the need for good illustrations which help to restore 
faded ideas and their associations will be most acutely 
felt 

In directing attention to these points we would, 
however desire it to be understood that no reflection 
Is intended either on the author or on Ids work as it 
stands what appeals to us in making them is rather 
a purpose that the work modified as suggested, is 
calculated to fulfil than the purpose which, as the 
author explains it is intended to serve That it 
should serve this latter and narrower purpose welt we 
do not doubt and Mr Hole is to be congratulated on 
the presentation of a useful and serviceable manual 

7 he Light of Egypt from recently discovered Pre 
dynastic and Early Chrtsttan Records By R de 
RuKtafjaell Pp x+ 1O9 (London Kegan Paul 
and Co Ltd 1909 ) Price io5 6d net 
Mr dk Rustafjakll’s book is a runouj* mixture is 
Its title shows It consists chiefly of a description of 
various Egyptian objects some apparently owned by 
the author (thoui^h this is not made quite clear) 
others bought by him and sold later to the British 
Museum These objects are illustrated by fine photo- 
graphs They are strung together by means of a 
general talk compiled bv the author from various 
authorities which is intended to an idea of 

the light shed bj Fg>pt upon early civilisa- 
tion So far 80 good and the work is not badly done 
but the author also Hunclies out into one or two 
theories of his own which are hazardous VVe may 
instance his supposed discovery of limestone vessels 
of Palaeolithic age found ^ith (undoubted) Paiaso- 
hthic flints on the Theban plateaux These obiects are 
not artefacts at all but merely either the hard 
matrices of flint nodules or dse weathered siliceous 
masses They are common enough on inj Egyptian 
gehel of rough stones Mr de Rustafiaell has dis- 
covered nothing here The translation by Mr Crum 
of the Coptic manusenpt sold bv Mr de Rustafjaell 
to the British Museum and included by him in his 
book is interesting The Nubian manuscript also 
originally obtained bj Mr de Rustafjaell to whom 
Mr Grnmths sends a summary description of it has 
already been published m facsimile by Dr Budge for 
the Trustees of the British Museum It if of great 
importance linguisticalh 
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LETTERS TO THE EDITOR 
[ 7 A« Sdiiot does not hold himself resfmuible for opinions 
expressed hy his correspondents Netiher eon hs nniertake 
to return or to correspond with vritori of rejected 
manuseripts intended for tMf or smy o^idr ^rt of Nature. 
No notice is token of anonymous commumcotions ] 


Pr«curRO» of Mflfnetic StonnB. 

In kindly noticing (Naturx December 30, 1909 p 359) 
my short account of the magnetic storm of September 35 
attention was directed to the fact that what 1 called the 
preciu*sor was experienced all over the world 

As 1 have little or no opportunities to compare our 
curves with others may I be allowed to ask for informs 
tion through the columns of Nature? 

1 call a “ sudden start of the magnet a movement 
which occurs after several hours of perfect calm and 
causes the trace to make a sharp angle that is so 
sharp that 1 can unhesitatingly tell tlie time of the occur 
rence to the nearest two minutes Many disturbances 
large or moderate* have a sudden start — at least 
here 

My Impression has long been that disturbances with a 
** sudden start very generally have a kind of pre> 
limlnary tremor some hours before the start the curve 
which we suppose to be quite smooth is interrupted by 
a short movement which lasts but a few minutes after 
which the curve resumes its smoothness for the remaining 
hours The tremor may be very small indeed but the two 
characteristics to be found on a smooth curve and to be 
of very short duration make it quite easy to point It out 
and tell the time 

The start of the preliminary tremor is In the same 
direction as that of the disturbance itself at least as a 
rule 

1 do not venture to hold an opinion as to the connection 
fortuitous or otherwise* between the two phenomena but 
1 should be very glad to know whether the precursor ** 
is also observed in other countries The following Is the 
list of all the “ sudden starts *’ of H during the last 
fourteen months of Zt ka wei (January 1907 to February 
1908* inclusivoi with the time of the start and that of the 
preUminary A comparison with the curves of some other 
observatory Is invited Probably the traces will not be 
found so smooth as here and some of my * sudden starts " 
will correspond to progressive starts but on the whole I 
hope that a comparison will be possible 

1 use Greenwich time 
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H not quite smooth 
D very smooth 


Carves not qnitesiBOotli. 
Curve not quite smooth 


Carves not smooth 


There u another pre- 
limkuury at 3I 
Curves not smooth. 


And also spat! lb ism. 


The curve of H was 
lost until l6h But 
D docs not show any 
Ods^ 


If we put aside No at, we have twenty three occur 
fences In eighteen of these there la no ooubt* la the 
three cases in which no precursor was found and tn the 
two more or leas doubtful coses the curves Ivero not 
smooth that is the start * was not quite sudden 
In Zi ka wci during the fourteen months considered, 
the eighteen disturbances which began with quite a sudden 
start all had one or two preliminaries The Interval 
between tlte forerunner and the disturbance ranges front 
two to seventeen hours of perfectly smooth trace 
Zi ka we! China March 1 1 

J OB Moidrey 


Centre of Oravhy of Annual RainfalL 

Tiu mere a prtori criticism which Mr Watt in his 
letter to Nature of April 14* has bestowed on mv letter 
to Nature of March 31 dealing with a large class ol 
concrete physical facts is to my mind far from satis- 
factory or sudicient In the last sentence of my letter 1 
anticipated that it might meet with some such ^ simple ** 
algebraic criticism 

1 did not as is Implied, assert that the use of the C G 
of the year s rauifall would dispense with the ordinary 
graphic representation of the monthly distribution but 
that It appeared to be a convenient method for comfartng 
the rainfall distribution at a number of stations in the 
same county for the same year* as well as at a single 
station or for the mean rainfall of the same country for 
a succession of years Obviously therefore Mr watt s 
simple types of rainfall for his imaginary stations A B 
C which belong to very dilTerent regions on the earth s 
surface have no application even in theory, to my 

suggestions 

As for the practical charocter of my proposals the 
following may be given They are quite as useful as 
the comparison of the variation of rainfall with that of 
population for a decennium in India which was the sub* 
Ject of a paper given some years ago in the Journal of 
the Royal Meteorological Society L^don A comparison 
of the variations in the C G of the mean monthly rain 
fall for the past 50 or too years with the a^cultural 
results of thoto years in the British Isles &c tor wh'<i,h 
the data may be available an examination of these 
variations in connection with the much^liscussed question 
of weather cycles so commonly based on rainfall statistics 
the detection of serious clerical slips in the tabulation ol 
rainfall the interpolation of the probable rainfall figures 
for a month in the event of a rain-gauge or measure-gUbss 
being temporari ly unserviceable the detection of the 
ignorant or inadvertent use of a wrong measure-glass— a 
matter of frequent occurrence In India and possibly not 
unknown In this country 

Rain falls with such seeming irregularity of quantity 
and date even in India— and much more so in this “ un- 
speakable * Scotland — that it would appear frima fade 
impossible that there could be any approach to constant 
of the date around which the whole year's ralnfaf] 
balances If we look at the tables of monthly rainfall for 
a large number of stations (In the same country) aod see 
that the figures are not even opprozifnately the same fof 
the months or for the whole year if we consider the 
difficulties connected with the measurement of rainfall 
which ore discussed in many of the volumes of " British 
Rainfall," it Is surely surprising that In nlte of alt these 
things the reported year’s rainfall riunila balance round 
a date which does not differ by more than a few days 
for a great mmy if not all* the stations in any one 
year and that for another year the dUplacement of this 
central date is so nearly tlw same for all of them By 
merely looking at the monthly figures or at the gruhs 
of those figures we cannot accurately estimqte ehto w 
central date or the amount of Its dfsplaoement 

The esuses which determine thct times and amounts of 
rainfall for any place or country are known onfy in a 
very general wav Indeed They are so elusive that Invest!* 
gators In their despair have even had reopursc tq sun-apots 
or comets’ tails as a possible cause of tpeciaf excess 
Or deftcieney of rainfall They are so elusive that even |n 
India with Its comparatlvet^ regular ralnfall-seaaona apd 
with Its special e^ipmefit of experts, the pr<riblem 
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coirectly forecasting the monsoon rams either as to time 
or Intensity is stlU far from complete solution Thtey are 
so elusive that the forecasting of rainfall even for three 
<lays In this port of the world is not yet conspicuous for 
ite infallibility 

The Importance of the laws of rainfall is so Incalculably 
^at that it is not extravagant to say that their discovery 
IS the ultimate object of and excuse for the millions of 
meteorological figures that arc pubhshed onnually m all 
civilised nations Hence the discussion of rainfall in all 
Its aspects Is worthy of encouragement and In this con 
nectlon the centre of gravity of annual rainfall may 
pouibly after alt be of some value J Cook 

Edinburgh April i8 

I AM glad to read Mr Cook s reply to my remarks but 
boiteve uiat my criticism cannot m dismissed as a mere 
a priori one and that it goes to the root of the matter 
It is true that Mr Cook Illustrated his proposal in a 
most exhaustive manner and Chat he did not suggest that 
his method might be of service in comparing the rain 
falls of places In quite different climatic regions But the 
general reasoning In the first paragraph of my former 
letter cannot be both correct and incorrect Assuming it 
to be correct it follows directly tliat even if we confine 
our attention to the records for a single station we might 
have the same C G for two years which differed greatly 
from one another as regards the monthly distribution of 
rainfall In such a case what possible significance could 
attach to the position of the C G ? 

1 am heartily in sympathy with Mr Cook s feoUng that 
the discussion of rainfall m all Its aspects Is worthy of 
attention but note that he himself does not maintain that 
hU method Is but only that it may possibly be of 
some value It Is certainly at first sight surprising that 
the calculated C G of rainfall for a large number of 
places lor a given year in say Scotland should be very 
nearly the same for the monthly rainfalls as ordinarily 
tabulated exhibit a bewildering complexity but if the 
monthly values for the various stations are expressed as 
percentages of the year $ total the resulting picture is 
usually of a very simple and symmetrical character which 
would lead one to anticipate that the C G s for the 
various stations would approximate closely 

Akorbw Watt 

Scottish Meteorological Society, laa George Street, 
Edinburgh April sa 


The Fertillslnf Influence of Sunlight 

The beneficial effect of heat on soil Is recorded by Virgil 
in the following passage to which Mr F B Smith has 
directed my attention — 

Oflcn too. tk food 
To bom the itubblef and «kh cracUlttg (hunes 
Con um« the empty utelks whether bom thence 
The Buth derives » hidden storo of slreiuph 
And fAUentog food, or whether ds that fin 
Rskes oat the subuwt vice end sweBts ewiy 
Excessive dottip or whether by the hett 
New pores on opened end the choked on clewed Ac. 

( Georgies, Bk« 1 linu too r/ My > 

It is interesting to learn from Mr Fletcher (April 7) 
that the natives m Bombavi in certain circumstances sub 
Ject their soils to heat Mr Fletcher regards the explana 
tion given by Dr Hutchinson and myself as incorrect 
and suggests that the effect Is dus to the destruction of 
some tMin This was the first hypothesis we exemined, 
but was found to be insoffideat 
(1) Toluened soil (i • soil treated with a small quantity 
of toluene, which is subsequently allowed to evaporate 
to sfto without washing anjwlng from the soli) Is more 
fertile and more favourable to bacterial aetivl^ than the 
ordinal untreatwl soil 

(a) When an aqueous extract of untreated sell is added 
to tile tohiensd soil, there Is a still further Increase In 
fertility and in bacterial activity The same result foUowt 
when a minute amount of the untreated soli itself is added 
Instead of the aqueous extract 
te) When « larger quantity (5 per cent ) of tiie untreated 
•oil Is aiddsd a similar effect is produced for a time, then 
tite haotedat actldfy begins to be depressed This wtion 
Increases, and flnalty the depression, both In bacterial 
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activity and in fertility is out of all proportion to the 
5 Mr cent of soil originally odded 

Experiment (3) is tonclusive against the hypothesis that 
a soluble toxin exists in the untreated soil \^hich can be 
put out of action by toluene For such a toxin should 
cause a decrease, and not an increase in productiveness 
Experiment (3) is equally conclusive against a relatively 
Insoluble toxin had this been present the depression should 
have shown itself at once and should have been pro« 
portional to the amount of toxin t e of untreated soil, 
added 

The growth of the injurious factor in experiment (3) 
teems to nccessitato a biological h>pothesis Considering 
these and our other experiments in detail Dr Hutriiinion 
and I see no way out of the conclusion that organisms are 
present in soil inhibiting the development of bacteria and 
therefore of plant food The organisms whatever they 
are, must be larger than bacteria or they would occur 
in the extract of experiment (3) along with the numerous 
bacteria there present — Indeed the beneficial effect of this 
extract was traced to the unweakened races of bacteria 
present partial sterilisation having somewhat weakened 
the soil bacteria Further, they develop more slowly than 
bacteria As similar phenomena have been observed in all 
the soils examined wo arc justified in supposing that the 
organ isnu are widely distributed and constitute an 
important factor in soil fertility 

Mr Fletcher s watcr<cu!ture experiment is not germane 
to the point A toxic body that occurred there would not 
necessarily come direct from the plant or be found in the 
soil It is extraordinarily difficult to keep prolonged water 
cultures sterile and until some attention is paid to the 
bacterial changes going on it is impossible to regard the 
results as proof of the presence of toxins in soils Indeed 
I know of no satisfactory evidence of their existence in 
normal soils E J Russxu. 

Rothamsted Experiment Station Hsrpenden 


Pneumafolysis 

It is thirty nine years this month since Nature over 
diffident initials published my first scientific commumca 
tion that ever taw print For more than thirty of those 
years I have been much interested in the physics of 
plutonlc rocks Quite recently an event has occurred 
which must be almost without precedent m science The 
petrologlsts have apparently repudiated with unanimity 
what IS an axiom beyond dispute with chemists 
For some years past the petrology of plutonlc rocks has 
been based on the new doctrine of * pneumatolysis or 
the solvent powers of gases over solids 
Perhsm me last published important work on chemistry 
IS the English version of Ostwald s Fundamental Pnn 
ciples of Chemistry 1909 Referring in that work to a 
certain diagram representing the behaviour of one solid 
and one gas the author writes — 

** I rom this point the liquid phase exists in the presence 
of the gaseous phase to the end of the diagram because 
sohd substances do not form solutions with gases * (pp 
186-7) Italics mine 

I believe that every chemist will assent to the above 
statement If a gas is to mix with a sohd as a solution, 
the sohd must first be \npounsed but if this be so the 
greater part of twentieth century petrology breaks down 
because it is everywhere relying on the truth of pneumsto 
lysis 

From the student s point of view the situation is as 
paralysing as It is stuppf>ing and there seems nothing 
to be done but to put nway the microscope It is no work 
for students to discuss first principles 
Southwood, Torquay April 18 Arthur R Hunt 

Anomalous Reading of Hygrometer 
Mat not the observation referred to in Natuxb of 
April 7 (p 165) be a very simple case of latent heat cvolu 
tion by condensation when the atmosphere is supereaturatod 
with vapour? I think I have seen the wet bulb register 
ing a temperature higher than the dry bulb but this 
explanation seemed at the time so obvious that I made no 
careful verification of the apparent phenomenon 

HuOH IbCHAKOiON 

Bootham School, York April ti 
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AMERICAN DESERT VEGETATION^ 

T he popular impression of a desert as an endless 
plain of tawny sand rainless and utterly devoid 
of ve^tution^ or perhaps showing a distant oasis bears 
but slight resemblance to the desert overlooked by the 
botanical laboratoiy near Tucson Here considerable 
variety of vegetation prevails in the streams and 
river aquatic plants flourish , along the river banks 
rise poplars and willows on the alluvium of the 
flood-plain is mesquite-forest in which acacias and 
another leguminous species Prosopts veluttna live 
side by side with elder trees and ash trees , approach 
ing the hills other types of vegetation appear in the 
dried water-courses, and on the gravelly and sandy 
slopes, in both of which sites grows the notorious 
creosote-bush (Larrea) while on the hills an found 
yet other plant-communities including giant cacti 
and Fouquieria, In the winter and summer seisons 
of rainfall — scanty though this be — the scene chanj^es 
like magic for thousands of short lived 'innu it 
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case *near rivers atmospheric factors militate against 
luxuriance of growth or multiplicity of speaes* In 
less moist soil desert plants evade or withstand tte 
danger of desiccation by their possession of peculiar 
characters that may be physiological or morphologlMl 
and anatomical 

As regards physiological peculiarities, the desert 
plants that are capable of reviving after thorough 
desiccation arc few in number and are limited to 
lowly organised t>pes, such as lichens (yet these bv 
no means lack protective arrangements as is indf- 
cated in Dr hinks article on lichens in the volume 
under review) On the other hand many flowering 
plants exhibit in their 4ife-hi8tory a rhythm that 
enables them to thrive in the desert without the aid of 
any adaptive structural features For instance, ifv 
deserts there arc many ephemerals that spring up m 
the rainy season and within a few we^s produce 
leaves flower and fruit and die They evade the 
true desert conditions and survive in virtue of their 
rapid completion of the lifc-cyclg a definite season 
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(ephemeral) herbs spnng up and clothe the ground 
with fresh verdure that contmsU with the ashen or 
bluish green tints of the bushes or bizarre succulents 

Variety of watcr-wpply, of slope, and of soil (clay 
gravel sand alluvium hard pan, saline spots) evoke 
corresponding variety tbe vegetation of this patch 
of desert and render the site eminently suitable for a 
botanical laboratory and for the solution of ecol^ical 
and physiological problems by observations and cx- 
^imcnts on desert plants in their natural surround- 

Desert plants arc exposed to the danger of death 
froirr desiccation by reason, first, of the various in- 
tense chmatic factors tepdbng to cause excessive 
evaporation, and, secondly, by the scantiness of the 
water available for absorption by the roots Henw 
even where water is abundant in the soil as is the 

I * OiitrnmtkoftndMrvnMiiUorntMrt^ fiyV U SptWlBg 

Ppi v+144 (WuhingtM Carmok Iwik tuko, 1909 ) 
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In the Eg\pto.Arabian desert there is but one annual 
rainy season niimoly m winter, and consequently 
only one annual crop of winter-ephemerals Near 
Tucson however there are two rainy seasons — in 
winter and summer respectively — and corresponding 
crops of winter-ephemerals and sununer-ephemerals 
These two plant-communities consist of entutlv 
different sets of plants the seeds of which (according to 
the mfonnation in this volume) will not germinate at 
the particular rainy season during which they are 'wont 
to be inactive ^ 

The structural characters enabling desert plants to 
exist have been dealt with by V^kens and other 
investigators and additicnat details have more re- 
cently been supplied by worker* at the Tucson labora- 
tory But the mam value and novelty of the work 
conducted in connection with this laboratory^ lies in 
the investigation of the behaviour and phyriolocpoat 
activity of representauve species, also in the thorough 
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ailfllytls of the conditions prevailing and determining 
the precise local distnbutlon of species and coihmuni 
ties, induding the changes taking place in the 
arranjgement of the vegetation by colonisation and 
invasion 

In the vanous sections of the \olufne under review, 
interspersed in the discussion of general principles 
find many interesting details regarding certain species 
that we can piece together F^or instance we learn 
that the giant cactus tereus gtganteus which raises 
Its fluted columnar stem up to a height of fifty feet, 
was shown b\ Mrs F S Spalding to act as a vast 
expanding and contractuik reservoir, as its ribs and 
furrows permit of bellows like action This plant like 
some other desert plants assesses extensne shallow 
roots which are very efficient collectors of water 
derived from feeble shov^ers for Mrs Spalding found 
that after a rainfall of 05 inch the stems expanded 
steadily for three weeks Such a slight fall of rain 
would cause an appreciable increase in moisture onh 
to a depth of less than four Inches, so that the utility 
of shallow roots is clearly demonstrated although so 
many desert plants have extraordinarily deep rela- 
tively unbranched roots In connection uith the ques- 
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tion of water supply Dr Livingston in his valuable 
article on the soils shows b> means of curves that the 
effects of atmospheric precipitation on moisture in 
the toil regularly lag behind the actual falls of 
ram, so that with certain depths of root, the plant 
tbes not immediately profit by showers, nor does it 
suffer, part passu with absence of rain from lack of 
supply of water To return to the consideration of 
Cereus ^ganteus Mr J C Blumer clearly shows 
that indivMunls of this species as of certain others* 
are more numerous on the southern shales of hills 
Inasmuch as other species show a preference for the 
more favourable northern slopes, therm it a difference 
in Che vegetation of the different aides of hills or 
gulches , and it is shown that on the northern tide of 
the latter the difference tends to become accentuated 
with time, because the more numerous individuals 
end species present tend to cause an accumulation of 
humus^nd a consequent amelioration of the soil 
The section of the volume dealing with the geology 
of the desert, written by a geologist, Prof T^an, 
seems in subJecNmatter rather tmt of place, as it 
abounds in diffuse and irrelevant generalities Among 
these the statement that Europe ts behind America 
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in the study of these newer phases of geology ' would 
perhaps have been nearer correctness a dozen years 
agow 

One chapter diffenng from the others in bemg not 
particularly applied to lucson desert 1$ that on the 
ongin of desert floras written by Dr D T 
MacDougal, who deals rather with the possible mode 
of evolution of biologic t>pes than with the ongin of 
the desert flora Fic affirms that consideration of the 
known facts leads to the inevitable conclusion that 
the form-characters, moisture-conserving capacities 
and resistance to desiccation distinction of xerophytic 
species must have made their appearance within 
comparatively recent geologic time In the light of 
the geologic^ evidence suggesting the former exist- 
ence of deserts and in view of the diflicultv of 
geological preservation of the remains of desert plants 
(except in oases or by rivers), such a conclusion seems 
open to the gravest doubt, and scepticism us to its 
correctness will be heightened by our knowledge not 
only of the existence of xerophvtic Cr>ptogamia ind 
Phanerogamia of nil ranks but also of the distribu- 
tion of such remarkably isolated types of desert plants 
as WelwitKchi I md Ac inthosicxos An nddmomi 
consideration militating against 
Dr MacDougal s conclusion is 
that \eroph\lic chnncti^rs ire 
evolved with considerable facihl\ 
as IS demonstr ited by the fait th it 
various xerophvtic communities 
(m deserts for instance) in differ- 
ent piirts of the world generally 
include a relativil> large number 
of endemic forms that are defi 
nitely allied to and derixed from 
the adjacent non xerophxtic flora 
In congratulating Mr V H 
Spalding and his coilabor itors 011 
this valuable contribution to our 
knowledge of the tcologi of 
desert plants and on suppl) mg 
ample justification for the founda 
tion of a desert Inboratorj we 
mxy perhaps be forgiven for add- 
ing a prayer to Vmcncan botanists 
that when thev use local or popu 
lar names of plants they will, at 
least on first mention of these 
also give the botanical names 
The omission of this precaution 
causes botanists of other countries to lose more th in 
time in the endeavour to learn what plant is being re- 
ferred to For instance early in the volume under 
review reference is made without in\ explanation to 
the sahuaro the creosote-hush cotton-woods, 
the ocotillo ><t few if an\ Furoi>ean botanists 
would know the idcntitv of ill these or that thest 
names represent resjiectivelv ( creus gtganU us and 
species 01 I arrea Populus and of— the reviewer 
imagined that he remenibeml the generic name of the 
last but has been compelled to interrupt this sentence 
and waste ten minutes in fruitless search 

Percy Groom 


NLBIA^ ARCHj^OLOGY' 
npHE first publication of the LgypUan Department 
A of the Pennsvivania University Museum under 
the direction of Prof Randall Maciver is one that 
shows great promise for the future llianks to the 
enlightened financial support of Mr Ecklcy B Coxe 
1 Aratkiu By R. R-odall Muciver * 
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jun Prof Maciver has been enabled to initiate a 
prognmme of archaeological exploration in Egypt 
wh ch f continued will under the leadership^ of ma 
mobt competent archasologist undoubtedly result in 
mterrstini^ and important diacovenet 
Prof Maciver has chosen for the scene of his work 
a portion of the Nile valley which has hitherto seemed 
most unpromiung the barren Nubia that lies between 
the first and second cataracts Ihe nature of the 
country in which the nver flows practically through 
desert with only the narrowest fringe of cultivation 
along Its banka seemed to deny the possibility of any 
important ancient centre havmg been established there 
and the temples that were erected 1^ the nver-side 
seemed to be tl\e memonals more of Egyptian iniMno- 
rel g ous pnde than of real civilising energy Jliere 


tlrtunaiy tour of hn NuIMa distrfdl^ nHddh^^SiAiltod 
in the publication of a careful and detailed repmt onr 
the arcbasological probabilities and possibilittes of 
Nubia Then the Survey Oepartment started a, 
thorough and comprehensive exploration of the whole 
district (inctudmg excavations under the dlrectiM of 
Dr Reisner and Mr Firth which began Its labours 
at Shellal and is now slowly workmg southwards) 
Independent explorers were also summoned to the 
work Prof Oarstang of the Univmily of L{veipo(d 
earned out a season s work at Koiditanineh whicli 
was productive of interesting results Unluckify it 
has remained a dra( Xtydpowr Prof Garstang was 
drawn aside from the comparatively dull antiquitsesi 
of Nubia to the more beautiful trophies to be found 
1 the necropolis of Abydos but he has now turned 
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IS little doubt thilt no senous attempt to seek for 
remains of antiquity in thia region would have been 
made even now had it not been far the het that the 
proximate raising of the level of the Aswin Dem 
threatened the drowmng of the anment banks for a 
considerable distance upstream apd the oonaequent 
destfticbon of any historical evidence that nua^t be 
burled near them The attention of the Service dee 
^tiquUda the archaeological bcaiiel), of the Egyptian 
Pubfac works Department was at mtoe directed to 
the necessity of saving such histerteel evidence eo 
^aajxieaibie and the dvectoManeral of the Service 
Kf Gaston Maspero K C N G , coiamsneed the 
ofgnnisatton of a general archsedagical campaign in 
Nwaa Mr A E wdgalL the inspect of antiquities 
for ^gypt and NuMa uhdertoek A pre 
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again southwards to the Sudan and time may yet 
bring him bade to assiat the researches of Mr rlra 
and Prof. Maciver in Nubia Prof Maetver waa laat 
in the field but has already made most interceting 
finds wfaidi are described In Areika the vdume 
under review Assisted by Mr iO Leonard Woollay 
he has explored the region between Koresko and 
Amade known as El Rmbn or Ardks idilch gives 
Its name to the book M«w he haa earned out mrse 


thirdly and moot biqiertAnt of the dune tbit nf 
a cemetery of Roman datA at Shabtul pppoilta 
Korosko 

the NuImm eUef s eaalle la ar qaesr amtflomv- 
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Of buildidg^ of ab^lutely non*£gyptian and 
nkire of Iw negro type showing cdl the negro’s in-' 
ability to think out or cany out a coherent plan, or 
produce any seosibla building bigger than a simple 
hut There ta little doubt that the Nubian population 
is, and has always been, fundamentally negroid and 
AO doubt in ancient Egyptian days it was nearer 
the negro than it is now The ccmeteiy might from 
the nature of the antiquities found in ft be dated to 
a period contemporary with the Egyptian predynn^tic 
period But Prof Maciver well points Out that the 
oartiaric culture of the Nilotes, which was raised and 
organised into a civilisation in Egypt before the be- 
ginning of the hirst D> nasty, continued in its pnmi 
Sve form in Nubia throughout histoiy and even now 
pottery not distantly akin to the prehistoric Egyptian 
fs still made there So that we cannot say that 
primitive remains in Nubia are necessarily primeval 
in date This explains the phenomenon of the Pan 
Crave People of the Xllth Dynasty in Lpper 

Egypt The Isolated Egyptian settlements of this 
people, whose pottery is so closely analr^us to that 
of uie primitive Egyptians, but whose Middle King- 
dom date is certain were onglnally dscovered by 
Prof Flinders Petrie They remained an eni^a 
until Mr Wetgail discovered that the earlier Nuoian 
cemeteries were largely of Pan Grave type, and 
that Pan-Grave pottery was common there It 
was then supposed that the Egyptian Pan-Grave 
remains were the relics of Nubian conquerors 
at the time of the Xllth Dyn'ibty Prof Maclver 
following up the clue supposes in the present volume 
that the Egyptian Pan Grave people were Nubian 
potters imported into Egypt to make their special 
pottery (which was, in its way finer than that of the 
Egyptians) To me it seems more probable that they 
were not merely potters, and 1 would see in them 
simply colonies ot deposed Nubians brought back 
by the conquering Pharaohs of the Xllth Dynistv as 
the living pnsoners trophies of their Nubian 
rauiaa which are often mentioned In the inscriptions 
and settled in vacant lands of Upper Egypt 
The discoveries at Shablul are of importance as 
definitely identifying the products of a peculiar art, long 
known and correct^ Identified as of Roman date (it n» 
espedally well represented in the collections of the 
British Museum), as Nubian The later specimens of 
the painted pottery of this style clearly connect on to 
the crude fu^uctions of the Coptic potters, and this 
was alwrays seen but Prof Maaver and Mr Woolley 
have shown that the same style, which is Nubian 
only, goes back well Into the Ptolemaic period Its 
earlier products are quite Egyptian or Greek m the 
choice of motives, but througnout the whtde senes 
there runs a note of peculiar originality of treatment 
which can only be due to the Nubian potter himself 
Tbit painted pottery Is splendidly illustrated by 
csbloufed plates which accurately reproduce the 
originals Its decoration is extremely int^esting, and 
oommente of the authors themselves on it are most 
muminatlng But to quote the opinions on It of pro- 
fessort of artistic style who are evidently not gifted 
vritfa much hiitorical sense was unnecessary Froi 
Memer’s c^nKUi that a certain design of a crescent 
with a cross (a modification of the the symbol 
of Ufe) on fills Roman Nubian pottery is a desemdant 
of the Minodn Cretan motive of the Double Axe above 
file Homs of^Conseeratlon. (so well known from Dr 
Evans’s dieomrles at Knossos) is, frankly, ohfurd, 
and we wonder that our authors M pass Over it 
In reweetfud dlenee. As it it, their nvtaweci have to 
cbronfele It Mih di srfiip e ctf ul mirth 
Prof Maurer has ati|H>osed that file twtrderigns are 
le^eoted because they ars allker ignoring the abssace 
of all known oonnsetmg links bstwesn fiism during 
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the space of a millennium and a half The only possi- 
bility of the Nubian design being descended from the 
Cretan would lie in an Egyptian adoption and 
naturalisation of the Cretan design in the time of 
the XVillth and XlXth Dynasties and though the 
Egyptians did for a time take over ^me Cretan 
artistic ideas, they never took over the idea of the 
Double Axe above the Horns of Consecration and 
naturally they did not because they did not take over 
the worship of the Cretan gods whose symbols these 
were fthougb cults akin to those of Crete may have 
been known in the Delta at an early period) 
We prefer our authors own ideas without those 
of Prof Meurer Ihroughout their work they 
themselves had made only one remark which calls 
for criticism— the descnption of the ankh the symbol 
of life as the Nile key The ankh was not a kev 
and had nothing to do with the Nile It wa^ n con 
ventional representation of a man’s girdle with the 
tied ends hanging down in front 

The book concludes with a paper on the inscriptions 
m “Meroltic* form of the Demotic script of which 
many specimens were found bv the explorers and its 
relation to the Meroltlc hieruglvphic inscnptions by 
Mr F LI Griffith Mr Griffith here m xkes the first 
step to a decipherment of both scripts and has estab- 
lished several curious and unexpected facts with regard 
to them This discussion of the relation of their 1 in 
guage to the Nubian of ( hnstian times lately 
studied by Profs Schifer and Schmidt is very sug- 
gestive 

In conclusion Messrs Madver Woolley and 
Gnffith must be congratulated on the production of a 
most interesting contribution to a little known bnnch 
of Nilotic (if we ma} not strictly sav FgvpHan) 
archaeology H R Hail 


FROM THE CAPE TO CAIRO WITH A 
MACNETOMPTEK 

'pvURlNG the last twenty years a great many 
^ observers have carried on magnetic work in 
different parts of Afnca A summary of the results 
up to 1900 at the Cape of Good Hope has been col- 
h^cted and published by Prof Morrison and the writer ‘ 
and one for Northern Africa by Mr B F E Keeling * 
‘•inca 1898 a magnetic survey of South Africa has been 
in progress , between that date and iqo6 observations 
were taken at more than four hundred stations bv 
Prof Momson and the writer with assistance at one 
time and another from Mr S S Hough Prof A 
Brown Prof L Crawford and Mr V A Lowinger \ 
report by the present writer on the work during this 
period, including a summary of the o-irhor work in 
Africa, south of the Zambezi was published for the 
Royal Society at the Cambridge University Press * 
Notwithstanding the considerable amount of work 
done, there was, and still is a lack of magnetic data 
for great tracts of what is now no longer geographi- 
cally the unknown continent With the purpose of 
obtaining some information in parts magnetically un- 
known the wmter submitted in 1907 a scheme of 
work through Dr L Bauer director of the Depart- 
ment of Terrestrial Magnetism of the Came^e 
Institution of Washington to the trustees of that 
body In this scheme he proposed to continue the line 
of magnetic stations already occupied between Cape 
Town and the Victoria haUs to Gondokoro, on the 
Nile North of that it was not deemed necessary to 
observe, as the Survey Department of the Egyptian 
Government had already put forward proposals for a 

1 ** ftfftf nette KkiMnt* Kt the Capo of Cood Hop* By BwtUa mkI 
MntfHana tTnwii.SA.PS vo' iSv w) - _ _ 

• « Hasottlo ObMTvukHH In Eo-pt. fty B f R. f>^) 

# SwT y of Soorit AlHeo** ByJ C loict* 
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maf^etic survey of Egypt and the Sudan It uas 
intended also should time permit to make obierva- 
tions in German South-west Africa 

These proposals met with the approval of the 
trustees of the Carnegie Institution and they allo- 
cated a sum of 3000/ for the work In the first 
instance the proposals contemplated only one field 
party with one observer, later however the writer 
modified his plan so as to include a second observer In 
the hope of being able to have two field parties At 
his suggestion the Department of Terrestnal Mag- 
netism in Washington appointed Prof Morrison as 
second observer The additional money necessary was 
provided b^ the Government Grant Committee of the 
Royal Society (2^0/ ) and by Dr L S Jameson and 
Sir Lewis Michell (lool ) 

The work began at the end of November 1908 
when the writer left Ceres Road In the Cape Colon v 
for Windhuk in German South west Africa Fhis 
lOiirney lasted four months During February and 
March of 1909 Prof Morrison made observations along 
the railways in the northern part of the same region 

In Aprif 1909, repeat obs^vations were made In 
Cape Colony and in Rhodesia and Prof Morrison 
Mso made observations between the Victoria Falls and 
Broken Hill the then terminus of the Beira and 
Mashonaland Railways 

The two observers left Broken Hill in the beHn 
ning of May and marched to Abercom vih hort 
Rosebery After Broken Hill the onl> means of trans- 
port was bv porters one set of instruments was car 
ried from there more than 2000 miles the other more 
than 1400 the whole distance being accomplished with 
out mishap to any of the instruments 

At Abercom the observers separated Prof Morrison 
proceeded to the northern end of Lake Nyasa then 
down the Nyasalnnd pHteau and the Shir^ and Zam 
bezi vallevs to Chinde from there he ivent b\ sea to 
Dar-e6-Salac«m and made observations between it 
and the terminus of the railway which goes from that 
place inland He was able to secure a number of 
observations which will be of great value for deter- 
mining the secular variations of the magnetic elements 
in that part of the world Finally he made a number 
of observations along the Uganda Railway from Mom 
basa to Port Florence 

The wnter went overland from Abercorn to Bis- 
marckburg, a German station on the south shore of 
Lake Tanganyika From there he marched to Tabora 
an important town in German East Africa observa 
tions could not be made along the shores of Tan 
ganyika as he had originally intended because the 
steamer had temporanly ceased to run— the two white 
men on it, the captain and the engineer having con 
tracted sleeping sickness From Tabora he lourneved 
overland to Qukoba a German port originally founded 
bv Emin Pasha on the west^ore of Victoria Nyanza, 
the march was continued along the west coast of that 
lake to Entebbe At the latter place he found it was 
impossible to take the usual overland route to Gon 
dokoro on account of sleeping sickness , his caravan 
had to go via Albert Nyanza, and there be conveyed 
forty-five miles from Butlaba to Kobe The end of 
the porter transport was readied at Gondokoro just a 
little more than 2000 mHe« from Broken Hill by the 
route followed The work was brought to a close bv 
th^ two obs^ers once more meeting at Cairo and 
comparing their instruments with those at Helwan 
and finally with those 'at Kem 
* In addition to the observations taken along the 
routes mentioned above a number of stations pre. 
viously worked at in Cape Colony the Transvaal 
Natal and Zululafid were again oocuided in igoS the 
cost of this was defrayed hy a grant from the Royal 
Sodetv (3$n In all about 360 nety stgtlqiif were 
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occupied, mainly in regions which formerly were 
known magnetically only slightly or not at an 

The instruments used for the above observations were 
; the same as in the earlier work in Sou^ Africa 
I (18^1906) and were lent to the writer by the Royal 
' Society the Royal Observatory of the Cape of Good 
Hope and the l^uth African College By means pf 
the repeat observations the results obtained In 1909 
and in previous years can be reduced to the sapie 
standard, and further through the comparisonit at 
Helwan and at Kew, can be compared with much 
that has been done In recent years in other parts of 
the world 

While making the preliminary arrangements for the 
journey the wnter received gmt assistance from the 
Governor of the Colony of the Cape of Good Hope 
Sir Walter Hely-Hutchinson who communicated with 
the authorities of the vanous territories It was pro- 
posed to survey and obtained permission for the 
observers to enter them and to enjoy while there 
special privileges 

In German South west Africa the authorities 
allowed the observers to travel free of charge over the 
Government railways, the same facilities were given 
by the Cape the Central South African the Natal 
the Rhodesian and the Uminda railways , the wnter 
had valuable concessions while travelling in the Sudan 
and on the Egyptian Government steamers and rail- 

m addition to these facilities the courtesy and hos- 
pitality of the English and the German officials did 
much to relieve the tedium ind strain incident 10 work 
df this nature in such circumstances The writer feels 
that a formal recognition such as this Is but a poor 
return for the help so willingly and generously 
accorded 

In conclusion It gives the writer great pleasure to 
have the opportunit) of thanking Mr R S Wood 
ward the president of the Carnegie Institution and 
Dr L A l^uer director of the Department of Terres- 
trial Magnetism of that institution for their advice and 
encouragement during the progress of the work and 
in particular to thank the latter for the groat interest 
he has taken in the reduction of the results a Hork 
which is being carried out at Washington under his 
direction J C Bbattir 


" SIR ROBERT GIFFhN KCB FRS 

T he sudden death of Sir Robert Gificn on the 
morning of April 13 while on a tour In Scot- 
land accompanied by I ady Gtfien is a great loss to 
economic and statistical science He joinM the Statis- 
tical Society in 1867 at the age of thirty having then 
already acquired reputation as a writer on financial 
subjects in the Globe the Fortmf^htty Review the 
Economist and the Spectator He was elected a 
member of the council and one of the secretaries of 
the society in 1876, in which vear he joined the Civil 
Service and was a^lnted chief of the Sfatistjcal 
Department of the Board of Trade and one of the 
delegates of the Government of England to the Inter- 
nati^al Statistical Congress at Buda-Pest He sub- 
mitted to that congress * Consld^tlons sous Forme 
de 1 ableaux pour la Preparation d*une Statist ique In 
tematlonale des Chetnins de Fer, and ^as apfwiated 
a member of the permanent committee To the Social 
Science Congress at Liverpool^ in the same j*ear, he 
contributed a paoer on the causes hnd effects of the 
depreciation of sliver how far is it an eidl, and what 
are the means of remedying the evil? In Jhts offidal 
capacity he devoted hitnself with zeal to" reibtifving 
and harqionising goviernmental statJidcs and to 
diminishing the overiapping And cost of patifamentgiT 
returns For he pointed out mat the »t|it(l^ 
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tks of emi^^ation were vitiated by the omibsion of 
any deduction in respect of the return of persbnik 
temporarily leaving the country, and he induced the 
Government to appoint a committee to consider thi 
whoie question 01 official statistics 

In 1878 he rend before the Statistical Society an 
important paper on recent accumulations of capital in 
the United Kingdom which is an excellent example 
of the comprehensiveness and accuraiv of his statis- 
tical methods, and of his faculty of drawing trust 
worthy inferences from materials that at first st^ht 
appear insufficient Great as wis the increase of 
wealth which he had to record he was singuine 
enough to hold that it would be the fault of the bn^ 
lish ])eople if their progress were not in future even 
more rapid than in the past and his forecast luis 
been venhed In the same )tar ht took |iart in the 
foundation of the .Sfattvt newspaper and was thi dele- 
gate of the (jiovernment to the International Statis 
Ucal Congress at Paris 

In 1879 he contributed to the Statistical Society a 
treatise on the fall of prices of commodities in recent 
^ears and undertook the duty of editor of the society s 
lournal The Treasury committee on statistics modi 
its report to which was appended an important 
memorandum by bir Robert Gincn on the compilation 
and printing of the statistics of the United Kingdom 
In 1^2 he read a piper to the Statistiuil Socu ty on the 
use of import and export statistics and was elected 
president of the society His inaugural address was 
on the utiliti of common statistics In the following 
\car the Liiivcrsity of Cilasgow of which he had 
been a student conferred uinm him the degree of 
Doctor of laws Hts inaugural address to the 
Statistical Society for that m ir was on the progress 
of the working classts in Iht last half centurj It is 
characteriKtic of his thorough devotion to an) dut\ 
which he undertook that he was present at everv 
meeting of the society held during his presidencv 
In the year 18H4 he was eU^cted a member of the 
Athenaeum club under the rule which enables the 
committee of the club to confer that honour on persons 
distinguished m literature or the arts or for public 
service In 1885 he contributed to the Statistical 
Society’s lubilee volume a paper on some general uses 
of statistical knowledge , and in the following year 
read to the society further notes on the progress f)f 
the workiHf^ classes In 1K87 he was nominated b\ 
the International Statistical Congress at Rome as the 
English member of a committee on standards of 
value and in the same year he was appointed by the 
British Association president of the section of econ 
omic science and statistics (section F) for the meeting 
at Manchester and delivered an address on the recent 
rate of material progress in England He also took 
part in the prDceraings of a committee of the associa 
tion appointed to investigate vanations in the value 
of the monetary standard, and in the following year 
drew up the reoort of that committee He afterwards 
became its chairman 

In 1890 Sir Robert Gififen took part In the 
formation of the British Fconomic Association, now 
the Royal Economic Society and became a vice- 
president of It In i8qi he was created a Companion 
of the Bath and in 1892 elected a bellow of the Royal 
Sodetv Tn 1894 the Roval Statistical Society (as it 
had then become) paid him the welUeamed comph 
ment of awarding him their Guy medal in gold as a 
recognition of his great serviced In 1895 he took the 
second step in the ladder of the Order of the Bath 
being promoted to the digmtv oflCnight Commander 
and in 1897 he retired from the public service after a 
career of great usefulness and distinction, having 
taken a large share in the creation and development 
of the lalmr 1 and statistical oepart 
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ments of which he was the first controller general 
In 1900 he. was elected president of the Minchester 
Statistical Soiutv md delivered an iddress and in 
1901 the British Vssociation 'ipjiointcd him for the 
t cond time president of section b and he delivered 
an address at ( Hhgow on the imjHirtancc of general 
statistical ideas 

His separate published works wtTe \meric in 
Riilwavs as Invistments (1872) Siotk Lxchonge 
Securities {1877) I ssavs in binince editions) 

I he Case igainst Bmielallism (2 editions) bcon- 
omic Inquiries and Studies (2 vols n^>4) 

This foriml reiord of a life spent in the studv of 
subjects usuallv thought to be dr> and uninteresting 
would not be complett if it were not suppU inentcd b\ 
the statement th it in person il clnr icti r ind priv ilu 
life he was one of thi most genni of men 


NOTFS 

liiR eighteenth Jnm( Forn 1 lecture of th Instilu 
tion of Civil Engineers will be delivered it Ihf instiuition 
on Wednesd i\ June 31 at S pm l>\ Sir John i a\ev 
C B his subject t ng Reci nt Di \ lopinenl of Tel 
graphy and 1 e|pphon\ 

A Rkutfr messag from \\ 1 hingtun snti s ih ii t 1 i 
proposed Aniencun \nt irctlt < xpedition und r tlip joint 
auspices of the Pearx \rrtir ( luh ami tht \ itionnl i isi 
graphic Socii tv has bi n ib uidon d foi this \ ir on 
account of Uck of funds 

Wr learn from Scicnti th it Prof R I \\hitinld 
curator in thi Ann ncan Muspuin of \aturil Hi lorv siiun 
1877 and tht author of import int contnlniiions to 
paliLontolog) and gtologx died on \pril n it iht ngo of 
( ightv two veors 

The di ath is 'innounced it i\r\ on \ ir of ag of 
Di C H Plowright furimrix prof ssor of lunipintivi 
on itomv and phxsiologx nt thr Roxnl College of Surg^ii 
and the author of i stand ird work on fungi 

M 1>B MONTVFioRh we lenrn from th Jimu 
scienUfiquf has given 150000 fr incs to the Pin Xind mv 
of Sciences to create a new trn nnial pri/ of 1 fr im 
to assist the progress of electriial stleme 

It 18 announced in ihi Ttmt^s that i Nil ion il ( oiligi of 
Agriculture is soon lo Im < stabh hid In Prftorii < tn r il 
Botha has promiied to set aside 100 000/ is i hr t insi il 
ment for the execution of the project and the lown 
Council hat unanimouslx decided to give the ( oxernment 
the whole of the town lands of Groenkloof ns a site I he 
area compnact 3681 acres nnd contains ar ibl and p isture 
lands at well as n large plintation 

The Geological Societx of franre has this xear awirded 
its Danton pnze to M Cosselet Ihc prize is gixrn to the 
geologist whose discoveries are bkclv to benefit industr) 
most and was awarded to M Oosselet for ihe part he 
hat taken in the devclopmLnt of coal mining in the north 
of France The Viquesnel prize intended to encourage 
geological research has been awarded to M Robert 
D0UV1II6 for hit strangrnphical work on the geology of 
Npain and his pakeontological researches on the foramlnl 
fera and ammonites 

Tim GeologistR Association has arranged n Whitsuntide 
excursion to Swanage Lulxvorth Cove and Bournemouth 
from May 14-18 I Ik party will leave Waterloo on 
Friday May 13 at 4 10 p m The excursion to Lulworth 
Cove will be carried out only if the tea is calm, and 
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should May 14 not be suitable for the excursion, the 
I ulworth visit will be postponed to May 18 Pull par 
tlculars of the excursions can be obtained from Mr 
W P D Stebblng yftx Lexham Gardens, London, W 

An (lent of importance in wireless telegraphy is tbe 
inauguration by the Marconi Company of a service for the 
direct transmission of public messages between their 
stations at Clifden, In Ireland and Glace Bay, in Canada 
Both the stations have been recently reconstructed^ and 
communication will be kept up by them continuously both 
by day and by night The latter fact is Interesting as 
showing that the difficulties of transmission during the 
hours of daylight have been overcome The system is a 
directive one, the aCrlals being so constructed as to emit 
waves principally m the required direction The discharger 
used is of the type invented by Mr Marconi in n hich spark 
Ing takes place between metal discs cooled by being kept 
In rapid rotation By causing the sparks to bo formed 
between equally spaced projections on the discs the trains 
of waves emitted are broken up In a regular manner so 
as to produce in the receiving telephone a musical noti 
which can be clearly distinguished by the operator The 
power used for sending Is about 400 kilowatts Tbe 
service commenced on April 23 by an Interchange of greet 
Ings between the Postmasters-General of Canada and 
Great Britain 

Trs present spring is proving peculiarly free from 
spells of really warm weather and the summary of 
temperature issued by the Meteorological Office with its 
VVe^ly Weather Report shows that for the period of 
seven weeks ended April 33 the thermometer in the screen 
did not exceed 64* in any part of the United Kingdom 
the highest readings ranging between 60^ and 64^ At 
Greenwich there have as yet only been six da>s this year 
with a temperature of 60^ or above whilst to the same 
date last year there were eighteen days witli a temperature 
of 60° or above The rainfall for the first half of spring 
is less than the average in all districts except in the north 
and east of Scotland and in tbe south-east of England 
the greatest deficiency being i>oS inches in thr south west 
-of England Since the commencement of the year how 
ever, the rainfall is ci'erj where in excess of the average 
and in seven out of twelve dlstncti the excess is more 
than 3 inches The mean sea temperature round the 
British Islandy is at present nearly everywhere colder than 
at the corresponding period last year, and at Kirkwall It 
is nearly 5^ colder 

TtaAHKS to the energy of Mr C E Fagan, and the 
generosity of owners, a remarkably fine and representative 
series of trophies illustrating the big game of the Empire 
has been biw^ together and dis^tched to Vienna for 
the forthcoming Sports Exhibition The specimens lent by 
the Prince of Wales include the record head of tbe Javan 
rusa from Maurltiua (where tbe apeciee has been reduced) 
together with heads of tahr, markhor, musl^ox, and 
Newfoundland caribou* The Ouke of Westminster is send 
mg a magnfiBopnt Irish eOc skull, Lord Burton an un 
rivalled twenty-pdnter Scots stag Lord Lamington a pair 
of Indian Uon ekhts , Captain ColUiu, of the Wau Garrl 
eon, a hedb of a bull Sudani olaad {one of three or four 
li\ this country), and Mr F Selous one of the last 
really fine hea^ of the typical South African white 
rhinoceros 

For the purpose of pubtitfilng the practical and scientific 
results obtained through the medium of tbe Entomoioglcai 
Research Committee (Tropical Africa), it la proposed to 
issue a Jqpmal to be^ called Tbs fiviMn of Entomological 
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Rfceofch The journal will con lain accounts of the 
observations which have any bearing on the sdbject of 
economic entomology descriptions of Insect hfe-hditorles 
with figures of their earlier stages, reports on practical 
methods for destroying or keep^g m check any noxious 
species papers by specialists dealing with tbe systematic 
classification of such groups os are known to be, or are 
likely to be injurious to human beings Uve-stock or 
agnculturo, and so forth It Is proposed to Issue not 
fewer than four parts annually and additional parts will 
be published whenever sufficient material is forthcoming 
Further particulars may be obtained from the scientific 
secretary Entomological Research Committee, British 
Museum (Natural History), Cromwell Road, London S W 

Tub report of the council and the proceedings of the 
Hampstead Scientific Society for the year 1909 show that 
the society has completed ten years of useful work 
During the year with which the report deals an astro 
nomical observatory and meteorological station have been 
established on the top of Hampstead Hill The Metro- 
politan Water Board allows the use for the purposes of 
the observatory and station of a portion of the surface of 
the covered reservoir near the Whitestone Pond Arrange- 
ments have been made for the meteorological records to 
be taken twice dally and the results arc published in the 
monthly return of the Meteorological Ofhee and in the 
Hampstead and Htghgale Fxpress We notice that Sir 
Samuel Wilks Bart F R S has been compelled through 
advancing years to resign the presidentsldp of the society, 
and has bwn succeeded by Prof W M Flinders Petrie, 
F R S The membership of the society now numbers 374 

Dr Jinjus KOiin, professor of agriculture at the 
University of Halle whose death was annotmeed in these 
columns last week was one of the band of workers who 
laid the foundations for the modem development of the 
scientific side of agriculture He acquired a great practical 
knowledge of the subject in his early days when working 
as a farmer and, after his student days at Bonn were 
over as manager of a large estate This knowledge proved 
invaluable when later on, he was appointed to Halle and 
devoted himself to the more scientific aspects of his subject 
Perhaps his best known work Is that in connection with 
the feeding of animals It had for many years been 
customary to compare animal foods with one another In 
terms of ** hay equivalents * The method was necessarily 
rough, and capable only of limited development In 1899 
Grouven intr^uced feeding standards based on the 
amounts of the various food constituents— protein carbo- 
hydrate &c --required by the animal knowing these data 
and the percentage composition of the foods it was possible 
to make up rations suited to the dlllerent classes of stock 
So attractive was this new view that a tendency arose to 
regard the feeding of animals os a merely arlthmetksCl 
problem requiring only a knowledge of the standards vokd 
of the composition of foods KOhn, however, Insisted on 
the necessity of keeping the new work down to the solid 
ground of fact Whilst recognising the value and Import 
anoe of the standards, he also recognised the indlvlduatity 
of the animal and of the crops on which It feeds Hit 
book ** Dio Bweckm&ssigsfee Ernihrung 4 es Rlndviem,^' 
which ai^red In 1861, and went through ten edilk»aa in 
the course of thirty years, tlAis IM a steadylhg effect on 
the development of the subject He also pubBshed a 
mimber of papers on the pai^tlc dlsepses of plants, and 
is remarkable for his early advocacy of thr Vfcw that 
sugar beet " sickness '* Is the result of nethatodcSi sdtlch 
can be destroyed by burning o#r the ground His ectiy^ 
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WM gf«at and he continued publiKhing some of hift 
manurlal reiuits even after the celebration of bin eightieth 
bhthdav on October 23 1905 

In Revu4 dss /<Ue« for March M L Br^hicr under 
the Htle of Lee Orlginei de 1 Art muealnfian discuss- 
ing the recent inveftigations of MM H Saladin and 
G Migoon fhows that Mohammedan art Is not the result 
of a * sudden Improvisation * It is due to the develop- 
ment by conquered races Copts Syrians, people of 
Mesopotamia and Greeks of ideas surviving from the 
Chaldman Assynan periods and particularly In its re 
pulsion against delineation of the human form was a 
protest against Hellenism 

Much work has of late be^n done on the action of 
various organic arsenic compounds as trypanocides Drs 
R P Campbell and J L Todd find that arseno-phenyl 
glycin Is a more active trypanoclde than atoxyl in the 
treatment of experimental infections of white rats bv the 
Trypanotoma hrucM (Montreal Med Journ xxxvili 

*9091 P 795) 

In the Journal of the Royal Army Medical Corps for 
August 1909 Mr P D Strachan and Lieut -Colonel C 
Birt summarise observations on the occurrence of Malta 
fever In South Africa The disease has been met with 
In Orange River Colony in Hanover Beaufort Westi 
Kimberley and StcvtWvlIIe Cape Colony and in 
Bechuanaland and there is a widespread epizootic of Malta 
fever among the goats of South Africa 

'f'MB Philippine Journal of Science for October last (iv 1 
No 5) which has only recently come to hand contains 
matter of considerable medical interest An attempt to 
extend the cutaneous reaction which has been much used 
in tuberculosis, to leprosy is reported by F Calderon and 
V G Heiser Fifty lepers were vaccinated with a 
glycerin extract made from excised leprous nodules In 
two or three cases there was a doubtful reaction but 
otherwise the vaccinations were in all respects like controls 
done with a glycerin axtract of skin from a cholera patient 
The filtration of immune sera (anti tetanic and anti 
diphtheritic sera) is the subject of a paper by E H 
Ruediger The serum was passed through Berkefeld 
filters and the filtrate was found to be just as active as 
the unfiltered serum 

The issue of the Phthppine Journal of Science for 
November, 1909 vol iv No 6 is entirely devoted to 
systematic zoolog} Mr A Seale describing a large number 
of tqiedes of fishes as new while Mr C S Banks names 
four new CuUcldae and commences a list of thq Rhynebota 
of Palawan and Mr L Griffin communicates a synopsis 
of the snakes of the same Isiand 

The April number of the Journal «/ CoHchoZogy con- 
tains Colooel Godwin Austen’s presidential address to the 
annual meeting of the Conchological Society In Octob«’ 
last, In which e^^)haslt Is laid on the Importance of a study 
of the soft-parts of land molluscs as the only means of 
determfaiing the affinldet of the various forms Some 
Interesting Riies of evolution which have been worked out 
hy these msans in the Zooitidte ore quoted 

In the SntomologUU Monthly MagaaUto for June, 1909, 
Mr E A Newbery adduces evidence to show that the 
lool^rtld hoetle descrRwd In 1834 by WeMood as Hy^ 
fh s N SW Nt e f u i itu e, on the evidence of spedmens In an old 
hooK«oove#, and since then generally included in the 
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British list IS reallj an exotic species, one of the habitats 
of which is the shells of Brazil nuts while it has also 
been observed in book-covers from Java and Singapore 
It had previously been recorded from tropical America in 
the Biologia Centrah \merlcan! * 

The March number of the Museums Journal contains 
a notice of the collection of Microlepidbptrra with the 
associated entomological library recently presented by 
Lord Walsingham to the Natural History Branch of the 
British Museum ITie collection which contains ibout 
45 000 species agq^nst some 4000 previously in the 
museum has been temporarily deposited in one of the new 
store-rooms at the base of the building where it \iin 
gradually be arranged in proper order b> the additional 
assistant specially appointed to take charge of it b) the 
trustees 

In addition to an account of the progress of til'll institu 
tion during the year the Aanheretntng of the Bergen 
Museum for 1900 contains an illustrated dpscription of the 
personal relics of Claus bredenk bastings whieh were 
bequeathed to the museum at his death m 1791 Of the 
three papers in the third part of the Aarhog of the same 
museum by far the longest is one by Mr O J Lie 
Pettersen on the fresh water rotifer fauna of Norwa\ 
The author has been collecting material for several years 
and records a long list of species but although it is 
stated that previously verv hit It was known on the sub- 
ject it it remarkable that not a single one of these is 
described as new 

Tilt last number of the Journal of the Marine Biological 
Association of the United Kingdom (vol vni No 5J 
contains a good example of the admirable work which is 
being carried on at the association s Plymouth laboratoiy 
The director of the laboratory Dr F J Mien and Mr 
E W Nelson have been engaged for some vears past in 
experimenting on the cultivation of diatoms as food to be 
us^ in the rearing of various types of marine larvx 
By the use chiefly of modifications of Miquel s methods 
they have been able to make by the addition of certain 
substances to sterilised sea water nutrient solutions m 
which it is possible to produce persistent cultures of 
a single species of diatom or mixed cultures containing 
several species In these cultures the di itoms multiply 
rapidly and continue to thrive for long periods sometimes 
extending over many months The laryx to ht reared 
are placed after hatching in pure sterile sea water a 
suffident aooount of the nutrient solution is added if 
necessary and the water is inoculated with u suitable 
culture of diatoms in some cases other unicellular 
organisms were used Bv this means larvse of Echinus 
were reared until long post the metamorphosis being fed 
in the earlier stages upon the actively growing unicellular 
organisms and after the metamorphosis on red sea 
weed Lsurvae of a sea-cucumber (Cucumarla) and a 
worm (Pomatoceros) were also successfully reared and the 
method promises to be of great value to the experimental 
embrvol^ist 

^HS controversy between Dr Florentino Ameghino and 
his critics respe^g the alleged human origin of the 
’'burnt earths * of Argentina was conuneoted on in 
Natuoe, vol Ixxxi p 534 The lost paper dwn notietd 
was dated February 17 1909 Since then, Ameghiao has 
iswed four others, up to March 19 of the present year, 
hut It will be wall now to await the eUbO(|ste memoir 
which is promised and in which the evldenee of heordia 
with bones of animats used as food wiU be set forth The* 
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strong point about Ameghino ■ spirited and persistent 
defence is that he now makes it clear that he has studied 
thin sections of the earths and of numerous artificially 
prepared products It Is admitted on all hands that 
minerals from decomposed lavas abound In the Pampas 
earths and thus would occur un^estroyed in the products 
of their partial fusion This was pointed out in the 
previous notice in Nature, and the thoroughness of 
Ameghino s reply is shown by his references to this notice 
and his correction of some of Its statements in his 

Examen critique du M^n^oire de M Outes ' (inaUs del 
Mut Nac de puenOM Aires 1909, p 459 ) While Ducloux 
and perhaps our own reviewer seem allowed some saving 
grace the work of Outes It said to contain * doi h^^sif'S 
scientifiques tellement colossales que perionne ne peut croire 
qu il les ait publi^ de bonne foi A paper Issued on 
January 29 ((6td tomo xx p 39) provides a very useful 
summary with lung quotations of previous work un these 
debatable earths down to 1907 and a bibliograph\ of work 
from 1907 to 1909 

Tiirxr new sppi IPS of 1 chivtna from southern M»xiio 
arc described and figured by Drs J N Rose and C \ 
Purpus in vol xiii part li of the Contributions from 
the Lnitcd States National Herbarium It is sugg< ^ed 
that two E gigantea and E suhalpma will 1 m found 
useful in horticulture bedding plants 

Dotamsts who are coWtem plating a summer holiday in 
the Alps with the view of collecting choice plants will be 
Interested in two articles bv Mr H S Thompson pub 
lished in the Oardencr s Chromcle (April 16 and li) 
giving an account of the flora of Mont Cents Aiiion^ the 
plants taken between Susa and the Hospice were Tele 
phium Itnperaft CyHsus supinus Dtattihus ntf^leetus 
and *^aponana luiea Around the small I ac Clair a 
wonderfully rich hunting ground situated at n tieight of 
0000 feet the author found Campanula cemsia Arafns 
eoerulea Coriusa MaithioH and clumps of Saxifraga 
hiflofa Altogether Mr Thompson collected 180 plants 
growing above an altitude of 8000 feet besides im>ettng 
with a rich flora at lower livtls 

A CURIOUS gall on the Indian grass Z^rliaemum ptlosutn 
Is described b} Mr L A Boodle In the hew Bulletin 

(\o 3) It takes the shape of a cyllndric'il tube ibout 
15 cm long resembling u slender gooiequill which with 
B few scale leaves at the base arises as an erect branch 
from the creeping rhlxome The gall caused by m insect 
Ohgotrophus ischaemi Is considered to U a greatly 

elongated internode Various illustrations arc given in 
eluding figures of the transverse section of the solid normal 
and hollow modified stem Reference is also made in a 
short note to a method of preparing baobab trees as water 
reservoirs in the Soudanese province of Kordofan The 
trunk IS hollowed out to form a cistern about 20 feet 

deep and 10 feet In diameter then a shallow basin ts 
prepared round the base of the tree for the collection 
of water during the rain from which it is transferred 
to the hollowed tfunk 

Tmt annual report for 1909 of tiie Rothamsted Expert 
meiqal Station is not so adverse as might have been 

expected considering the heavy rainfall and the low 
temperatures that prevailed ^ through the sumnier The 
•vield nnd quality of wheat grain was poor hut the yields 
of barley and mangolds were above the average A com- 
parative test of nitrate of^ lime cyanamide nitrate of soda 
and sulphate of ammonia together wltlt superphosphate in 
aach case, Iras initiated with barley as the crop, which 
NO 2113, VOL 8^] 


has yielded so fur no practical difference In the results; 
The important investigations earned on by members of 
the staff In connection with the effret of partial stenlisa 
tion of the soil the direct assimilation of ammonium salts 
bv plants and the development of the wheat grain have 
I already formed the subject of a reference in these 
columns 

Tub annual report for 1909 of the Mroods and Forests 
Department of South Australia appears in Nos 4 and 6 of 
the Agricultural Journal of that colony and shuwrs that 
the possibilities of the situation on being realised It Is 
said that Inquiries have been made from America for one 
million railway sleepers cut from red-guin the contract 
could not be taken up because the supply of red gum for 
sleepers is rapidly being used up for Australian railways but 
it IS of interest as showing that even the United States 
'ire having to look about for timber supplies The expendi 
turc of the Dcpurtnient has been increased from 10 080/ 

*7 57Sf intention ts to entourage in every way the 
planting of pine gum and other trees even to consider 
the advisability of offering a bonus sufficient to cover the 
cost of the necessary attention to the trees for the first 
four or five years of their existi nee Wasteful methods of 
handling mature timber are still In vogue we ore told 
that oniv about one-third of the timber on any given area 
is properly utilised the rest being destroyed by axe and 
fire owing to the uns\stematic nnd wasteful character of 
the lumbering operations 

Tiif marked increase of the sensitiveness of an Instru 
ment for dett cling alti mating currents of electricity when 
the free period of the Instrument coincides with the period 
of thi current was pointed out by Prof M Wien twenty 
vears ago I he property has sinie led to the production 
of several fomis of vibration galvanometer and the theory 
of the instrument h u to some extent been investigated 
\ more complete examination of the theory and a com 
panson of the theort with the actual behaviour of three 
forms of the galvanometer are to be found in a paper 
on the Rubjert b} Mr h Wenner in the hebniary number 
of the Bulletin of the Bureau of Standards A few nesv 
hints ns to the design of the Instruments are also given 
In order to avoid giving the instrument a double period 
(he moving s>sr m must bt simmetnral In bridge work 
the resistxnre of th* gnlvanomittr should be very much 
less than that of th<. bridge end the back electromotive 
force d<.vt loped in the niKtrument should be half that 
impressed on the galv inometer circuit 

The Jesuit Fathers at Zlkawei are to be congratulated 
on the addition to their observatory of a seismologlcal 
station During the months of January and hebruary thU 
year a Weichert pendulum of 1300 kilos recorded twenty 
six shocks 1 wcive of these were also noted by an OmoH 
pendulum of 15 kilos Both Instruments record on smoked 
paper The difference In the number of records obtained 
from these two types of Instruments Is undoubtedly 
striking but had there been at Zlkawei an apparatus 
which gave a photographic record of earthquake motion it 
is probable that the total number of shocks noted wo^d 
have been more than doubled During this period at 
Shide in the Isle of Wight, photogra{^ 1 c recorders of 
the British Association type not^ blghty-one disturbances 
An instrupnrn^ writing on smoked paper at that station, 
however^ only recorded a few of these ^ 

Tn the second fascicule of vol Iv (new series) of the 
AnnaUs de I Ohservatoire royal da Balgiqua, -gep** 
physical results obtained at the observatory during 190! 
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sre tabulate and discussed Ihe hourly values of the 
three magnetic elements arc given In full with the %times 
and values of the absolute maxima and minima* the 
differences and the characters of the curves morning and 
evening llien follow valuable r 4 sum^$ in several forms* 
and lastly is given a series of ncAes directing special 
attention to the exceptional disturbances of the year the 
curves for which appear amongst a number of excellent 
curves at the end of this section Other sections deal 
with the solar observations — useful for comparison with 
the variations of the magnets — the soil temperatures at 
various depths and the seisnuilogicai records making the 
work a valuable source of information to anyone engaged 
on geophysical problems The previous fascicule of the 
same volume dealt with the material collected in 1907 
and the index now published shows the contents of the 
volumes that have appeared with interruptions since 1834 
In the preface M I^colnte the director pays a fitting 
tribute to the conscientious and enthusiastic labours of 
Captain I^uis Niesten who after thirty two years service 
has retired from the observatory staff Practically all the 
observations now published were made by M Somville 

Tiir Wabash Railroad Company USA was one of 
the pioneers In the use of reinforced concrete and some 
of their methods of construction were described in a paper 
read at the Institution of Civil Engineeni on \pnl 19 
This company commenced the use of this form of con 
struction for bridges culverts Kubwa}B nnd retaining walls 
in 190a Not any of these structures have required any 
repairs since they were built They are very rigid under 
loads and their appearance indicates that they will out 
last any other kind of structure and require no mnmten 
ance Attempts have been made to determine the dcftec 
tlon in reinforced concrete struclurog due to tram loads 
but none can be detected under ordinary measurement 
The unit stresses allowed ore os follows — for steel in 
tension on net section of rod 18000 lb per square inch 
for steel bond on deformed bars 100 Ib per square inch 
for concrete compreMion in cross bending 800 lb per 
square inch for concrete direct compression rxx) lb per 
square Inch for concrete shear (diagonal tenhion) In 
plain concrete 30 lb per square inch for concrete idiear 
(diagonal tension) where the web is properly reinforced 
100 lb per square Inch The concrete Used consists of 
one part of Portland cement two of sand and four of 
stone or gravel Prof Talbot s rules were employcMl for 
proportioning the concrete and steel The concrete was 
put in as a wet mixture securing a more dense and 
homogeneous concrete and imbedding the reinforcement 
better thus preventing rusting of the metal 

Mr C Bakbr’8 classified list (No 44* April) of second 
hand instruments for sale or hire contains particulars of 
about 1600 pieces of scientific apparatus The apparatus 
includes opti^l instruments of all kinds and many other 
appliances and accessories required for Instruction or 
roMarch 

A SRCONO revised edition of an excellent handbook 

Briaxil in 1910 * by Mr J C OakenfuU, has just been 
Issued 1^ the author 21 Clifford Terrace, St Budeaux 
Devonport The work has been brought up to date and 
is well Ulfistrated by reproductions of photographs and 
several maps There are mady statistical details and an 
appendix giving Information as to soUuies and cost of 
living The main theme of the writer is that Brasil offoY 
abundant opportunities for the activities of Europeans with 
capital 
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OUR ASTRONOMICAL COLUMN 

AtTRONomrAL Occur RRNC is m May — 

May a. 4b Mercmy at greatest elongatioo (so 55 £.) 

„ 8h asm. to 10b 57in. Transit of Jaidiei s SatelHti 
lu (Ganymede) 

4-7 Meteoric shower before sanrise from Halley f comet ? 

8. I7h Sun eclipKcd invuible at Creenwich 

9. tib 59m to I4h sfiro Transit of Jupitei s Satellite 

HI (Oanymt^c) 

la oh Mercury 1 18 N of the Moon 

II I lb 5sm Minimum of Algol (ff Perset) 

8h 4xm 

l& I4h Halley s comet transits the Sun s disc 

33 Moon cclips^ partly visible at Greenwich 
14h 33m First contact with penumbra 

15b 47m shadow 

iSh. 57m Moon sets at Greenwich 

Tiir Total Somr tiiii*sK of Ma\ 8 1010 — This 
eclipse whuh can bt oliserved fiom lasmaniu is not a 
Very favourable one beiium the sun at thr critiLal time 
is only about 8® above the hon/on Mr Frank McClean 
however who has made considt rablc preparniions for 
observing it is aheadv in Tasmania and has collected 
a party of eight obw rvers to help him utilise tht numerous 
instruments he has take n out a ith him 1 h point he 
has settled upon as his observing station is situat d in tiu 
south west part of the island nainelv Hixson 1 oint 
Bramble Cove Davey In a table to Dr I ockver datwl 
April 19 11 am he states ■ — Sunday i\ten*nve 

scrub fire within four feet instrument tent No dimugi 
While on the occasion of his successful i xpe^lition to Flint 
Island in 1908 his chief enemy was wntiT he has now 
had to combat fire 1 ittli is knoivn at present about 
the site but in a letter to the recipnnt of the cible h 
writes that one of his party is as strong as a horse 
and will be exceedingU usiful * when we have to ihar the 
aoo feet high trees out of the wav and carry the packing 
cases up a 600 feet hill it vvill thus be seen that he is 
making evert endeavour to secure as good a site as 

possible and it Is hoped that his energy will be rewarded 

with succcM 

Halley s Court — Rt»port8 from a number of places 
state that Halley s comet has been seen as a fairly bright 
object under favourable conditions with the naked e\t 
Cloudy weather has stnously interbred with Fngiish 
observers but the comet was s#en and estimated to be 

of the second niagnitud at Creenwich on the morning 

of April 25 nnd was followtd until ne irlv sunrise Atcxird 
ing to the Ti mci report it was probublv ws-ii with tin 
naked eye and photographs were secured with s vcril 
instruments Owing to thi. brightness of the skv ex 
tKNfurcs of one minute onlv were possibl and Ihe rtsult 
ing plates show only the nucleus and comn with no nfer 
ence stars The apptur'inu of the comet was that of a 
small whitish cloud with a bright r nudeus Th Timer 
also states that good positions of the lomet were secured 
by Dr Rutenpart at Santiago on April 12 M and ai 
nnd that he has re-determined the time of perihelion 
passage as April iq t>8oy f( M f ) about an hour Jotef 
than was determined by Mr Merfield Observations bv 
Mr Rvves at Saragossa Spun on April 21 showed 
from naked-eve tomparisons with y Pega 1 that the 
magnitude was about 2 7 Mr Innes also reports a 
naked-eye observation at I vme Regis on \pnl 2s betwetn 
4h and 4h 30m am Similar observations are reported 
from Malta and ( ibrali ir and at the former a tail about 
I® in length and inclined about 40® to tlie horizon was 

In No t 6 of the Cotnfitrs rendax (p qS 5 »»> 

M Giacobini reports having ohw rved the conut at the 
Paris Observatory belwwn ihh and i8h on April 17 
He was surpnsed at the imrease in brightness since 
March 7 when the magnitude was estimated as 0 ^ at 
present rie estimates it is 2 o or 2 s Taking the ephemwis 
values for the dist intis from the sun and earth this 
mean* that on May iS 10 and 20 the magnitude should 
be - 1 3 to - 1 8 as bnght a* or brighter than Sirius 
To M Cmcobini the comet appeareil as a circular nebu- 
losity 30* to 35* in diameter with a strong renlral con- 
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<lf»ns«tion No tall was dlstlngulahtd except a tnuiU ewell* 
in^ of the circular nebuloeltr In potldon-angle 150*, but 
this measured scarcely one minute of arc in Mtfth 

Those obeerven who are generally unacquunted with 
celestial objects should note that Venus as shown in 
big I on p aa4 in last we^ s Natuob Is a conspicuous 
object near the comet s position at present ; we have heard 
of a number of enthusiastic would-be obsi^ers who have 
evidently mistaken this planet for the comet as many did 
In the case of comet 1910a in January last Referring to 
Fig s given last week it should be noted that the posl 
tion of Mars was inadvertently omitted from the dia^am 
On May 93 the comet will pass directly beneath Mars 
which should be inserted about half way between the top 
of the date (as) and the dl^ representing g Gemlnorum 

Mr Denning writes — * The meteors supposed to be 
connected with Halley's comet are due on the mornings 
of May 4-7 as the earth reaches her nearest relative 
position to the cometary orbit at that period llils 
meteoric shower is direct^ from the Intmedlate region of 
the equator in about right ascension 338** and was dis 
covered by Colonel Tupman in 1870 and seen also in the 
following year The radiant rises late on the night 
that the meteors can only be seen in the morning twilight 
It IS doubtful whether or not this moteonc showir Is really 
connected with the celebrated comet of Hallev for the 
distance of the earth from the comet's orbit at Its nearest 
approach Is about 6 000 000 mile^ but the rompuled orbits 
of the meteors and comet exhibit a signlftcant resemblance 
'Should any rich display of meteors be presented at the 
period mentioned the spectacle will be unlqur for tie 
parent comet will be visible nt the same time 

Comet loioa —Observations by M Pechtile on April 8 
gave corrections of +35 and +o*6' to the ephemeiis pub- 
llriied by Dr Kobold in No 4393 of the A^irMtomische 
Nachnehtm and showed the magnitude of comet iqioa 
to be about 11*0 In No 440a of the same journal Herr 
fscherny discusses tlie diffirulties attending the ralcisjation 
of the orbit of this comet and gives three sets of para 
bolic elements which he compares with ten other sets 
previously published b) various calculators 

In No a fiqio) of the Bull d# I Acad rov dc Belgique 
Prof Stroobant publishes an account of his observations 
of this comet and shows that on January 31 at 6h 90m 
the tail extended to the middle of the Great Square of 
Pegasus us length being about 36" 


OPENING OF THE NEW SCHOOr OF 
iGRJCULTLHE CAMBRIDGE 

TN the presence of an assembly fully representative of 
agncuUurol interests both scientific and practical the 
new School of Agriculture at Cambridge was opened by 
the Duke of Devonshire on Tuesday April 96 
The formal opening was precedi !4 by a luncheon party 

? Jven at Pembroke College Lodge bv the Vice-Chancellor 
n addition to the Duke of Devonshire the heads of 
colleges and the principal professors the guests included 
the Master of the Drapers' Company Lord Hivth Sir 
t>orge Fordham Sir C Dalton Sir Thomas Elliott Sir 
Richard Cooper Prof Somerville Mr A D Hall and 
Mr T H Middleton Speeches were delivered by the 
Vice-Chancellm* the Duke of Devonshire the Mabter of 
the Drapers Company and Prof Wood 
In declaring the building open the Duke of Devonshire 
emphasised the necess i ty for a close aUiance between the 
scientific and the pracncal aipeets in agricultural work, 
and promised to exert his hifluetKa with the Royal Agri 
cultural Society to further thkt end He also expressed 
the gratitude felt by all srorkers in the practical field to 
JJite tJni\ersitv outb^tles for the extended fadllties which 
It now gives to stvdents of the agricultural sciences 
Tlie^new school is situated cIm to the Botony School 
It was erected after the design* of Mr Arnold Mitchell at 
a cost of aoooof The buikllAg consists of three floors 
i^bsaement, and attics It contains fbrea lecture rooms 
cwo large elementary laboratories for chemistry and botany 
qsspectlvel\ seven smaller rooma for private research, at 
^11 as a library and private rooms for the teaching staff 
The arcommodatlon Is dext}p»ed for 00a hundred students, 

NO 2113, VOL » 3 ] 


and Is already barely suffident for the increased mittbers 
coming forwara 

Among the exMbits on view on Tueeday, the one which 
appealed most to practical men was a series illustrating 
the work of Profs Wood and BiffSn in connection with 
the improvement of English wheat Prof Punnett showed 
a number of interesting experiments Uluvtrating MendeUan 
principle in connection with the inheritance of colour In 
poultry and rabbits The forestry exhiblta of Messrs 
Henry and ^rdon were also of extreme Interest Mr 
horeman showed the results of a laborious research on 
the constitution of the protelds found in Unseed 


INTERNATIONAf CONGRE<i^E<; ON 
ORNITHOIOG\ AND TROPICAL 
AGRK ULTURE 

have received the announcement that the fifth Inter- 
** national Ornithological Congress will meet in BerUn 
from May 30 to June 4 inclusive its success seems already 
ensured by the large number of distinguished ornithologists 
(representing twenty-three countries) who have intimated 
their intention of attending According to the programme 
the congress will assemble in the ” FesUaal " of the 
Zoologicai Gardens, and its sectional meetings will be 
held in the Landwehrofflzler Kasino close to the Zoo- 
logical Gafdenb station of the State railway where also 
will be Installed on May 99 and following dajrs the 
business bureau Ihe president designate is the die 
tinguishcd profcsnor of the Berlin Natural History Museum 
Dr Anton Relchenow the subject of whose opening 
address is ' Uber die Fortschrilte und den gegenwartigen 
Stand der Ornithologie ' In the ordinary course he would 
have been introduced by the retiring ^iresident, the late 
Dr Bowdler Sharpe and the abmee of this genial 
personality so familiar at these triennial congresses, cannot 
but cast a bhaduw over the meeting The congress is 
divided into pioctically the same sections as at its last 
meeting ->tystematic ornithology anatomy palseontology 
geographiraf distribution migration biology and oology 
bira protection aviculture and acclimatisation and 
economic ornithology Many important papers are already 
announced by among others, the prudent, Count v 
Berlcpsth Herr Csorge> Dr Eckstein Dr Hartert Dr 
Helms Herr Nehrkorn Prof Neumann Hon Walter 
Rothschild Dr Thienemann, and Prof Virchow Visits 
to the following places of interest have been arranged — 
on Mond^ afternoon to the Uavelaee at the invitatioiit 
of the (German Ornithological Society on Thursday 
morning to the Zoological Gardens with lunch to follow 
on Friday to the Natural History Musetnn or a motor 
trip round Berlin for those vrito prefer it On the evening 
of Tuesday there will be a kinematogrsph exhibition ot 
bird pictures at the ' Urania '* Sodety's rooms On 
Wednesday evening the ci^ will entertain the memben 
and their wives and on Fridiw evening the customary 
banquet will take place in the Zoological Gardens After 
the close of the congress excursums will be arran^, if 
sufficient members apply to the observation station at 
Rossitten and to the experimental protection station at 
Seebach The subscription for full monbertbip is 
90 marks, and for lady associates who do not desire the 
publications 10 marlu The secretary's address Is 
43 lAvalldsiittratse BerUn N 4 
In order to farlUtate the study of the problems Of 
trepfcal agriculture an Intematlonal Association of 
Colonial Apiculture was founded in 1905 at the eless* M 
the first Intematlonal Congress of Tromcal Agriculture, 
held in Pans in that year The association has arranged 
to hold a second International Congress at Brussels on 
May ao-s3 A British committee nas beeA formed tg 
arrange for the contribution of papera by those ooncamed 
in tropical agriculture and ootonljfil development Tha 

r ssldent of this committee Is Pl« W ^ Dunvtan 
R fi and the secretary Dr T At Henry Sdentifie and 
Technical Department, Imperial Institute, S W Aa 
evidence of the interest tsiken In the work ol the 0 9Hif ei i, 
it may be moitioned that the following pa pers hate bean 
promised already to the Britiili oommittee -—W L Balte> 
(1) the application of Mendri's law to cotton braaflngi 
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U) some cause! affecting the Egyptian cotton crop G C 
t)udgcon the cottons in indigenous cultivation in British 
West Africa A £ Humphries, wheat production in rela 
tion to the requirements of the United Kingdom F B 
Guthrie, (t) work done in New South Wales In connection 
with the improvement and testing of wheats (a) the work 
of the late W J Farrer on the improvement of wheat in 
New $outb Wales 1 B Pole-Evans, problems connected 
with malce-growmg in South Africa J B Carruthers 
(1) new methods of tapping Castilloa (a) cover plants as 
a substitute for weeding m rubber cacao, and other 
cultivations Dr 1 A Henry and Dr S J M Auld 
the burning quali^ of tobacco G M Odium tobacco 
culture in South Africa Mr basterb} cultivation and varlc 
ties of sugar-cane at the Sugar-cane Experiment Station 
Mackay (jueensland Prof r Carmody (1) preparation 
of rubber (a) preparation of paper from megass (3) 
methods of manuring suitable for natives (4) influence 
of malarial dlteases on labour supply, (5) breeding of 
stock suitable for the tropics Mr Benson, manuring of 
tropical fruits Pr $ S Picklrs the aromatic grass oils 
R N Lyne causes contributing to the success of the 
Zanslbar clove industn W Macdonald dry farming and 
land settlement in South Africa J If Barnes the alkali 
lands of northern India £ M Jnrvis economic zoology 
in African colonies W Cill the introduction of the 
remarkable pine (Ptnus inifgnfx) into South Australia and 
Its successful utilisation F \V Barwick African wild 
silks G C Dudgeon some Important insect pests in 
British West Africa C C Gowdey insects of economic 
importance in tlganda Tlie International Association of 
Colonial Agnculturr hns also arranged for the collection 
in tropical countries of information on a number of sub 
jecti of special Interest and general reports on these will 
be presented to the congress as well as reports by experts 
in each country concerned Ihe inquincs already arranged 
for are on cotton cultivation labour conditions in the 
colonies and tropical countries 'icclimatisation of Furopean 
cattle in tropic il rmin tries and alcuhotism in the tropics 
All communications regarding the congress should be sent 
to the secretary of the British committee Imperial Insti 
tute London S W Applications and subscriptions for 
membership should be sent to M Vartdervaeren treasurer 
of the Belgian committee at the Mmistrv of the Interior 
and of Agriculture Brussels Belgium 


ECONOMIC GEOLOGY IN CAV/ID4 ‘ 

''PHE pamphlets mentioned below have been issued 
recently by the Department of Mines of Canada 
mainly with the object of dirtiting attention to the import 
ance of the economic mineral products of the Dominion 
and of assisting with trustworthy information those per 
sons who are actually engaged or may contemplate 
en^ging in the exploitation of its mineral wealth 
The first work on the list gives a concise but clear 
description of tlie general geological features of Canada 
and of the known valuable minerals that charactense the 
different areas For the sake of convenience the whole 
of the Dominion is divided into a number of regions each 
of which haS a more or less definite indivlduol geological 
ttnicturo and which accordingly produces a distinct series 
of economic minerals The scope of the work U perhaps 
most raadll> explained by giving a list of the Afferent 
ntfons Into which the Dominion is here divided, these 
bring as follows — 

(1) The Appalachian region comprlsrng the Maritime 
PforinoSs and that portion of the Province 6f Quebec 
which Ues Immediately to (he north of them, conriftmg 
maftlfy of crystalline and Palieosole rocks the chief 
mineral products bring roal gold and Iron ores 
(a) The Lowlands of the St Lawrence Vall^, which 
coarist mainly of Palsozric strata, and have not, so far 

Mlaw. /1) A BmoMw RMi of Om 
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shown anj great minerulogKat wealth with the oxeeption 
of petroleum the principal Canadian oilfields lying In the 
tongue of south western Ontario that projects between 
Lakes Huron and Kne occur In strata of Uc\onian age 
which form a portion of this region 

(3I llic Laurentmn plateau which comprises the greater 
portion of the Province of Ontario ana of the North- 
western ferntor) it consists mostly of pre Cambrian— 
largely Lnurentmn— rocks and though little more than the 
southern border of this \ ist track has been prospected It 
is known to contain many v'lluablc mineral products such 
as the butlbury copp# r nickel defrosits the Cobalt silver 
deposits goUl iron ores corundum apatite mira &c 

(4) The Arctic nrtlnp<lago which forms an imperfectly 
known area to the north of Hudsons Ba> it apixara to 
consist mainly of pre-Caiiibrmn and some I al'cozon strata 
and so far is not known to contain mtnerah of an\ great 
economic importance 

(5) Ihe Interior Continental plain which comprises the 
western portion of Manitoba and the southern portion of 
Saskatchewan and Alberta extending westwards to the 
Cordilleran mountain fi>stem the strata being largely of 
Cretaceous age The rocks contain very important beds 
of coal and Ugnitr* also bitumen indications of petroleum 
and natural gas 

(6J The Conltllernn belt, which comprises the western 
portion of the Dominion This is essentially 'i mountain 
region showing a grtat variety of geological formations 
it is noted for occurrences of the precious mr^tah gold 
and silver whilst lead copper and zinc also occur it is 
also very rich In coalfields notably in British Columbia 
where all varieties of coal from lignite to anthracite 
appear to occur 

This brief summary of a summary will ser\e to indicate 
I the arrangement the scope and the objects of this little 
treatise it should also bn added thnt it is accompanied 
by two maps one showing the broad geological features 
and the other the distribution of the chief mineral pro- 
ducts the former is very satisfactory but the latter is 
by no means so clear as might be desired Ihe maps 
serve however perfectly well their purpose of elucidating 
the text and of making thi whole subject clear and rondlh 
comprehensible Minute acrurarv of detail Is not to be 
expired in such a work ns this and is perhaps not even 
desirable so that anything of the nature of criticism 
would be entirely out of place It can only be said that 
the treatise admirably fulfils »is obiectfc and should bo 
of the greatest value to all who are In any wav interested 
in the mineral wealth of tlie Dominion Tlie Geologira! 
Survey of Canada lan onlv be longratulated upon the 
felicitous idea of publishing surh a pamphlet and upon 
the excellent way m which that idea has been earned mto 
execution 

In the second pamphlet of the above list Mr D B 
Dowling has given an account of the coalfields of the 
Interior Continental Plateau nnil is thus able to discuss 
more in detail than was possible in the general work the 
nature and mode of occurrence of these important dep<wits 
The author commences with a historual and g neral review 
of the coalfields and then describes them in some little 
detail He points out that the loal of this region occurs 
at three main geological horizons namely at the base 
about the middle and close to the top of the Cretaceou# 
formation it should be noted that he ventures on what 
ran only be describeil as imperfect data to attempt an 
estimate of the quantity of coal that exists in the region 
under discussion which he gives ns 143 4qo millions of 
tons the area of the conIfieIdH being taken as aa 506 square 
miles That the amount of development work vet done 
In these fields is of tho scantiest possible description is 
evident from the fact that the output for the year iqoy 
was only 8^ 731 tons After a drtailed description of the 
codlfields a large number of analyses of the various coals 
is tabulated This Ii*»t is nn exceedingly useful one and 
the author has done excellent service in collecting the 
records into a conveniently accessible fonff Following 
this list If another of analyses of coals from other dis- 
tricts, apparently for the pumosei of comparjaoo it Is 
however not at all clear on what pnneipfe he has brought 
together this miscellaneous collection of MjaljM of 
from British Columbia Yukon, Nova Scotia, Wafer 
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AuHrratH^m and the L nited States still lets why 
the whole of the coals of Creat Britain ^ould be con 
^idi n-d tr> be adeouately represented by analytes of some 
half a dozen Welsh coals buch a comparative list should 
either be truly representative or else (and perhaps better) 
be omitted alto|{ether There appears to be no obvious 
reahon why Mr Dowling should want any new fangled 
inode of rlassification in order to enable him satisfactorily 
to classify these coals I or most practical purposes the old 
classihmtion of Oruner answrrs perfectly well and if any 
thing more precise is n qulred the fuel ratio (or the ratio of 
the n\ed C'lrbon to the vohtile combustible matter) sufTices 
for most purposes The ratio suggested by the author 
wtnrh he rails the split volatile ratio appears to serve 
no particular purpose and on tlie other hand would enable 
a coni to be put into almost any class at will by merely 
drying it more or less thorough 1> before analysing It 

1 he two rem lining tre ttiscs dnol in more or less detail 
with on deposits m definite regions differing mainly In 
this respect that llie copper deposits of the Whitehorse 
Belt hive been opened up pretty extensively and are being 
actlvi 1\ worked to-day whilst the iron ores of the Ottawa 
and I atinenu Rivers are not to-da) of any rronoinlc 
importance 

Ihe Hfl treatise on the list is in some respects the least 
sntisrnrlirv So long as the writer ki^eps to hi»« proper 
subj 1 1 tiaiixei\ a description of the ore depoiiu iheir 
niixIpK of ouiirienre distribution and geolog\ there Is 
little fault to be found although the language is in placis 
somewh'it le^s ilenr than might be wishid It is how 
ever whin the author vtntur s into m< tnllurgical dis 
cushion thnt ht seem to go widely astrni It is incom 
prehonRihle how in\one could write stkh a sentei\ce as 
the following in discussing the melullurgN if iron (p 
104) — B\ no known chemical or electro thermic process 
can phnsphorufi be eliminated from the bath of nnv of the 
diverse metallurgical furnaces The author seems to be 
oxcoedlnglv singuine as to the future of the rlictnral pro 
duction of pig iron in the Dominion an opinion which he 
seems to share with sonic other Canadian geologists It is 
somewhat curious to note that it is the geologists who are 
urging on this metallurgical develooment whilst mnnii 
facturers of iron nopear to be more than doubtful as to its 
economic possibilities Whether this is due to the well 
recognised consersatism of the latter and the advanced 
scientific rnterprise of the former or whether it is a case of 
geologists rushing in where iron-masters fe'\r to tread la 
not for us to determine Hknry Lotns 


EECEST VAPEE^ ON BIRDS 
C U Bh I BF IS to be congratulated on hfa 
aftemnt (Zoohgua No s) explain the racket 
making haliit of the motmots These birds it is almost 
unnecessarv to mention are in the habit of removing the 
vanes of the middle pair of elongated tall feathers for a 
certain distanct so ns to give them a racket like form 
very similar to fliat which occurs naturally In certain king 
fishers and humming birds It Is shown that the length of 
feather thus devaned is invariably constant even when the 
adjacent pair of feathers which might serve as a guide 
has been removed Further the portion destined to be 
stripped has the vanes markedly narrower than in the rest 
of the feather while the component barbs and barbules 
are much weaker and less con^rent than elsewhere so 
that their removal is a comparatively easy matter Con 
sequentU In the course of the preening to which these 
birds subject all tbeir tall feathers the weak area In the 
vanes of the middle pair becomes stripped with the pro 
duction of the symmetrical pair of terminal rackets The 
original cause of the narrowing and degener'Uion in the 
effected area Is still unknown but the author is of opinion 
that it Is nm a case of the inheritance of an acquired 
character 

In No s of the same serial Mr Beebe gives the results 
of his observations on the habits of that remarkable bird 
the hoazin or hoatzin (Optsthocomus eristaius) made 
during a visit in March iqoS* to Venezuela, and a second 
in April of the following year to BrIHsh Culana As >oung 
birds were not to be found the notts relate only to the 
adult Mr Beebe commences bis account by mentioning 
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that the crop of the huazln Is unique on account of having 
assumed the structure and function of the gixeard oi 
other birds being much larger than ohllnary with the 
walls thick and muscular mstead of thin and flabby 
Despite this specialised feature the pnmitive character of 
this bird is indicated bv many points the vestigial claw 
of the third digit of tfie wing linking it with Arclueo- 

f iteryx while another claim to primItWeness is apparent 
n the ouadrupedal habits of the young Thickly wooded 
river valii ys form the haunts of the hoazin of which Lower 
Amazonia may be considered the centre the distributional 
area according to our present information, being In several 
instances discontinuous The bird has a peculiarly dis 
agreeable odour of its own which Is, however m Mr 
B^be s opinion less powerful than commonly reputed and 
at all events Insuflicicnt to render it immune to the attacks 
of parasites In general character the nest and eggs are 
very similar to those of the Guiana green ncrons 
(Butorides) but are placed higher above the water Both 
sexes assist in nest building and two eggs seem to be 
the usual number in a clutch There is no foundation for 
the assertion that these birds are polygamous or of 
course for the old legend as to their snake-eating habits 
The institution and celebration of the first bird-day 
in the Australian Commonwealth is recorded in the 
lunuarv nunil>er of the £mii October sq 1909 was the 
dale selected in \ k torm when the celebration proved a 
thorough till cess parents teachers and scholars joining 
in With enthusiasm and visits being paid to noted bird 
haunts In tlie different districts Numerous nests were 
examined hut in no instance were either birds or eggs 
molested A certain amount of preliminary work had to 
l)e done In teaching the children the names of many of 
the local birds for which purpose s^ial lists were pre 
pired In the same Issue Mr C Barrett describes the 
nesting of the rock parrakeet (Neophema petfophila) on 
Ooat Island Kelhdic Bay Here this appropriately named 
sp<H!ieft reirs its >oung in hundreds the eggs being often 
laid deep down in burrows although higher up on the 
(liffs they are frequently placed on the bare rock in most 
cases under the proteition of a rn Re<l stone 

In the March number of the Zoologist Mr Jf M Dewar 
describes the manner in which the oyster-catcher breaks 
the shell of the purple whelk (Purpura laptllus) in order 
to be able to fe^ on Its contents As the soft-parts of 
this mollusc ore much more difficult of access than those 
of mussels and limpets the bird only occasionally attacks 
the whelk and perhaps ntver does so at all in some locali 
ties When a mollusc is to be operated upon It Is carried 
to some convenient spot often a crack or hollow in th^ 
rock or it mav bo a hard patch of sand whore it Is laid 
with the mouth uppermost The upper half of the beak 
IS then introduced into the aperture and an attempt made 
to punch out a small fragment from the opposite surface 
of the shell If this is successfully accomplished and the 
piece punched out is of small size the beak is introduced 
into the new aperture and the same process repeated 
higher up the shell when if It succeeds the soft-ports can 
be scoopra out In cases where the first hole Is larger 
the latter operation ran be acctmiollshed by that aperture 
Frequently the shell defies the bird s efforts 
The January number of the Vietoftati SatufaUit con 
tains the report of a paper by Mr A H E Mattlngley 
on the breeding habits of Australian cuckoos In which It 
Is stated that only an Infinitesimal proportion of their eggs 
approximate in size colour markings and shape to those 
among which they are laid There are moreover 
numerous instances In which Australian cuckoos have Mid 
in the nests of graminivorous birds, with the consequent 
starvation of the young In other Instances cuckoos lay 
In nests already containing eggs of their own species while 
they also make use of nests too small to contain tha 
voung bird In comfort It ts conduded that, so far at 
least as Australian species are concerned cuckoos In place 
of possessing an instinct teadlng te the selectioo of suit 
able foster-pMnts lay their eggs haphazard* 

Ever since the year 1904 I>r F A Forei hps been 
emfeavouring to ascertain the approximate nujfibtf of 
Individuals of the tblaclo-hegded guU (J!.afm 
which rofort to Lake Leman during certain monthf of 
the year, and likewise to explain the reason why many 
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of these birds ore to be »i>en on the lake at seasons when 
the mujonty of thoir kindrinl are in far distant lands 
i'hoK obs^tations and their results have been pubJi^ied 
in the BuHettn de la SoaM ^ andoiie des So Nat for 
1905 and 19 10 The gulls are most numerous from the 
end of July to the middle of October — during which period 
their numoers may reach as main a« 3fKX>--but the great 
bulk disappears during the breeding-season and again in 
Winter ror their breeding ixsorts in the north the birds 
take their departure towards the end of March although 
a few hundreds remain on the Haut l^c throughout the 
season Of these Hta\-nt home individuals only n small 
percentage nest on the lake and it seems prob iblc that 
the great majority an ag d birdfi the brecding-dajs of 
which are o\er On the other hand a certain numb r of 
migrating fculls reappear on the lake at the beginning of 
Jul> >M\ernl weeks before their fello^^h Several (.\plini 
tions of this ha\ e been given but it sei ms on the whole 
most probable that thtse i arh *irri\ i)s arc birds which 
have lompieted their pnrtntal duties in the north 'll an 
unuKUaltv earl\ datt It is w tl known that dark bun mgs 
on the till art a sign of ]nimitunl\ in this spetus whuh 
genernlK dis ippeur when th< bird are about 1 l^^htci 11 
months old on the othir hind the dark tap on thi head 
is not assumed until the third \ear while th birds do not , 
lav until thp^ ir twent\ thr» months old A certain ' 
number of birds are howi\ei nut with m tin ir second 
summer with tlu tall barnd ami the head dark and these 
must probably bo regarded as preem lous individuals 
Finalh the 'uithor his sutieeded in demonslr iling th it 
the bhrk headed gull is not a diier 

The Land \gents Sorul\ Rome time ngo commiBMonml 
Walter F Colhrtj^c to institute an inquiry into tht 
feeding habits of rookh the r suits of which hnve lw*< n 
published m pamphlet form h\ Messrs Laughton and Co 
r td ^Vplhngton Stn.*et Strand Observations mad< on 
more thin 800 specnntrtb from various pirtR of Fngland 
Indicat th it fi) P7 S rent of thq food of thise binl< 
(onsists of gr^ln this bv Ihi inrhision of roots and fruits 
being raised to 7r per cent fa) the animal food is aq per 
cent of which fully one third is to be r«koned again t 
the utility of the rook (3) a grnndiet is certiinlv pre 
ferred (4) th« rook ik not a pnrtiiularlv beneficnl bird to 
the agneutiurist although its utility might be intreiMd 
if Its numbers wire diminished 

In connrition with the above reference mav be made to 
n paper bv Dr J F H Ktlso In the April number of 
the /oo/ogijf where it is shown tint in addition to doing 
considerable damage to fruit the starling is nowadays in 
enemy to the farmer by devouring considerable ouintilies 
of wheat suih grain being presumablv devoured for its 
own sake nnd not on account of lontainlng grubs This 
wheat-eating propenKitv ]s cnnsidcrtd to be a modern 
development 

In the same issu#» Mr IL J Stubbs makes out 1 atroni* 
claim not onlv tbit the white fgret (Ard^a garsptta) 
should be added to the British h»l but likewise that in 
the Middle Ages it was a common soecles In mir isHnits 
From various old works the author ouotes passage i 
Indicating that a »m dl white heron like bird without a 
crest was commonly nut on the table at state banquets 
in the north of Fnghnd where it was taken in the 
neighbouring marshes and that this bird could have been 
nothing else than the egret by which name it Is indeed 
mentioned The idea thit the lapwing coqkl have been 
intended is shown to be altogether untenable and Indeed 
tha author adduces evidence to show that the present 
abundance of the latter bird Is a modem feature 

L4AGLEKV COSTRIBUTTONS TO 
AFRONAUTIC^ ^ 

Award of the Langley medal to the Brothers Wilbur 
* and OrvUle Wn^t emphasises the fact Aat we are 
living In an age of great afdyitvements The twentieth 
centu^ had hardly dawmed whfen the world was startled 
by the discovery of radium wfhlrh has opened up nn 
entirely new field to science and has led us to modify 

1 d«Fv^ bv V* Altnmtsr r;r«''iun Bel Ht iK^w-BUiion 

tbcL^igtev jMdal of ibv S«itlMonlsD iMtittrtioft to the wfifht BrotlMfS 
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prufoundl) our conceptions ngardtng the constitution of 
matter Anuthi r new lit Id has been revealed to us 
through the deyelupni nt of wireless telegraphy and 
telephony and we now utilist the vibrations of the setherlal 
medium of space for the Innsinission of thought 

Jhen again we m iv note tliL most revolutionary 
changes going on befor# our tyts nlating to methods of 
tranRptirtatiun The ipjKirance of the h}dropl me boat 
probably foreslndoyyj n r volution in marine architecture 
and propulsion On I uid yyi sr motor-cycles automobiles 
and clectrii. r irs displacing tho horse 1 1 iroleum ind 
ciccincity have ix’coin# powerful rivuk of sleani and we 
•.icm to be on the py of i nyoliition in our methods of 
railroad trinsporl ilmn tlirouf^h the applicati m of the 
gyroscope to n mono ml s \ st m iml mm inrial irnrptport 
has comp dispensing with r nl ind roids allogtilur ilu 
air itAcIf has b«iomc a highw ly and dirigible balloons and 
dying m irhtnes are now realities 

How will the pretlithnns of L ingley have been fulfilled 
We now recognist that he yy is right yvhen he snid a h w 
years ago (t^)7) that — Ihe world indeed will Ik* 

supine If it do not reili i that 1 new ptis ibility has come 

to it and thit the great uniyersnl highw ly oyirhead is 
now soon to lit, opened 

It has been opemsl ind yvho can fon n 11 the con 
scquencpH to min ^ Om thing ir cert nn that the physical 

obstacles lo travi I h lye Ik eii c>v« rcom ind thit th re is 

no pi ire on the Hurfic^ of the globe that !s mures ihlc to 
Civilised min through thi iir Does this not point to the 
spread of tlyihsation ill o\fr the world nnd llu bringing, 
of light to the dirk ronlnifnls of the cirth 

The Ptoneers of ASnal Htght 
Who are rcRponHibb for the greit developments in aero 
dromUs of tlie lut few yeir / Not simplv tlu men * f 
the present but iKo the men of the pist 
To ono man eRpecrilly is honour du our ovyn Dr ^ P 
I ingksy late hm rotary of the Smithsonian Institution 
When we trace baikwirds llu rouri^ of history y\ loni 
unfailing)) to him is the >,reat pioneer of i^nnl flight 
W hive honourctl his nim by the establishment of th 
I inj.li V medil nnd it may not be out of pi u e on this 
(he fimt Decision of thi presentation of (he m 'dni to wiv 
a few words concerning I anglev s yvork 

Langley s U orl 

loingley devoted his ntuntlon to ibrodromus at 1 time 
when tbt idea of a flying machine was i Hubjut for 
ridicult and scorn It y\as as much as a m in s rqmtatioii 
lias worth to be known to bo at work upon ih subjoit 
He bravely faced the issue nnd gnvL to th world hi 
leUbrated memoir entitled Ixptrinunts in Aem 
d)nomicfl ’ In this work ht laid thi foundations for i 
Kiknte and art of atrodromics md rased the whole suhj ct 
of atonal flight to i scu ntiftc pi me 

liie knowledge that this eminent nun of s«i ncc l>eh ved 
in the pravlu mhtv of human flight gnyt 1 gnat stimulus 
to the activitieR of others and started the modern move 
ment In favour of aviation that is such a marked ftalure 

of to dnv . , r 1 

Everyone now recognuu s the influence ixerl d in l angUi 
on the development of thiK art Ihi Wright Brothers too 
have laid their tribute at his feet , , , , . 

‘ The knowledge they say thit the head of 
most prominent ttclenlific institution of Am rica telievep 
in tho possibility of humm flight wis one of the influonce« 
that led us to undertake the prMimmarv Investigations that 
preceded our active work He recommended to us the 
books which enabled un to form snne ideas at the outwt 
It was a helping hand it a critical time and wc snail 
always be grateful 

ConiribuUoHs to the Science of Mrodromtes 
Langley s expermitnts in lerodynamics gave to ph>slci8ts 
perhaps for tho firat time firm ground on whicli to stand 
as to the long-disputed questions of air resistances and 
reactions Chanute say^ — « , . # 

(a) They establislicd a more trustworthy coeffleient for 
rectangular pressures th m that of Smeaton 
(h) They proved that upon inclined planes tho air 
pretsurst were realty normal to the surface 
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(c) They dleproved the Newtonian law ' that the 
normal preMure varied at the square of the angle of 
me dence on inclined planet 

(d) They showed that the empirical formula of 
Duchemin proposed in 1836 and ignored for fifty >eart 
wit approximately correct 

(«) Tnat the position of die centre of pretture varied 
with the angle of inclmation and that on planet its move 
menti approximately followed the law formulated by 
Joestel 

(/) That oblong planet presented with their longest 
dimension to the line of motion were more effective for 
support than when presented with their narrower side 
eg) That pHnes m ght be superposed without I w of sup 
porting power if spaced apart cWtain distances which vanra 
with the speed and 

(h) That thin planes consumed less power for support at 
him speeds than at low speeds 
The paradoxical rehult obtained by t nngley that it take& 
lets power to support a plane at high spe^ than it low 
opens up enormous possibilitiet for the aerodrome of the 
future It results as Chinute his pointed out from the 
fact that the higher the speed the less need be the ingle 
of inclination to sustain a given weight and the less there 
fore the horisontal component of the air pressure 
It IS true only howes r of the plane tself an I not of 
the struts and framework that go to make up the re^t of 
a flying machine In order therefore to take full 
advantage of I angloy s law those portions of the machine 
that offer head resistance alone without contributing anv 
thing to the support of the michine in the a r should ^e 
reduced in 1 m nimura 


gtnerel ridicule however with which the first two falluria 
were received prevented an> further approtmation of money 
to give It another trial 

ConchtMH 

I^nglev never recovered from his dlsappoiAtment Ho 
was humiliated bv the ridicule snth which his efforts bad 
been received and had shortl> afterwardfi a standee of 
paral>si8 Within a few months a second strobe came and 
deprived him of life He had some consolation howevsr 
at the end Upon his death bed he received (he reeohitton 
of the newly formed Aero Club of Amenca conveying the 
sympathy of the members and thetr high appreciation of 
his work 

I aogley's faith never wavered but he never saw a man 
carrying aerodrome in the air Hit greatest achievements 
in practical oerodromlcs consisted in the successful con 
stniction of power driven models which actually flew 
With their ronstruclion he thought that he had finished 
his work and in 1901 in announcing the supposed con 
elusion of his labours he said 1 — 

I have brought to a close the portion of the work 
which seemed to be specnlly mine— the demonstration of 
the pract cibility of mechanical flight — and for the next 1 
stage which IS the commercial and practical de\elopment 
of the idea it is probable that the world may look to 
ethers 

He was right and the others hive appeved The aero 
drome has reached the commercial and practical stage and 
chief among those who are developing this field are the 
Brothers Wilbur ind Orville Wnght Thev are eminenttv 
deserving of the highest honour from us for their great 
ichlevemcnts 


ContnhuhM% lo thf Art of Afrodromics 

After laying the foundations of a science of lerodromics 
L mgley proceeded to reduce his the mes to practice 
Between 1891 and 189^ ho built four ler drome models 
one dnven by carbonic acid gas and tl ree by steam 
engines On May 6 iftqC his Airodrime No 5 wxs tried 
upon the Potomac River nev puantico I was m>sclf a 
witness of this cetebrited experiment and secured photo 
graphs of the machine in the a r which have been w deW 
publ shed fhis atrodrome carried a steam engine and 
has a spread of wing of from is to u feet It was shot 
into the air from the top of a house boat anchored in a 
quiet bay near Quant co It mode a be lul ful fl ght of 
about aooo feet consdcrablv moro than half a mile It 
was indeed a most inspiring spectscle to see a steam engine 
in the air flying with wings tike a buol The equilibrium 
seemed to lie perfect all hough no man was on board to 
conttol and rulde the machine 

1 witnessed tao flights of this aerodrome on the same 
day and exmo to the conclusion that the possib ht\ of 
abnal flight by heavier than a r machines had been jfully 
demonstrated The world took the same view and the 
progress of practical aerodromics was immensely stimulated 
oy uie experiments 

Langle) afterwards constructed 1 number of other airo* 
drome models which wore flown with equal success and 
he then felt that he had brought his researches to a con 
elusion and desired to leave to others the task of bringing 
the experiments to the man>«arrying stage 

Later however encouraged b) die appreciation of the 
War Department which recognised in the I angler aero 
drome a possible •new engine of war and stimulated by an 
appropnahon of 000 doflart he constructed a full sued 
aerodrome to ranry a man Two attempts were nla^ 
with Mr Charles Manky on board as aviator to shoot 
the machine into the air from the top of a houseboat 
but on each occasion the machine caught on the launching 
ways and was precipitated Into the water The public 
not Icnowlog the nature of the defect which prevented the 
aerodrome from taking the air received the impression 
that the madiine itself was a failure and could not fly 

This conclusion was not w a rr a irted bv the facts and to 
me and to others who have oxamlned the apparatus It 
seems to be a perfectly good flying madilne excellently 
oanstnicted and the fhnt of years of labour It was 
Simply never launched into tfie alfi and so has never had 
the opportunitT of showing what It oouM do Who ran 
aay what a third trial imifiit have demonstrated? The 
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T wish to express m> admiration for their woik and 
believr that thev have lu^tly mtntcd the award of the 
T anglev medal by their magnificent demonstrations of 
mechanicnl flight 


IWDUSTRIiT PNGIAND IN TIJF MIDDLE OF 
IHF IICfHlkLhTH CFNTURl 
•pHh condit ons of the chief industries of the country at 
* the date (i*-S 4 ) tb® Society of Arts was founded 
were surveyed bv Sir Henry rrueman Wood irt an elaborate 
paper read by him at a meeting of the society on April so 
In the middle of the e ghteenth century FngWnd was not 
to any noteworthy extent a manufatturing country the 
most Important industry being ogriiuUure and occupations 
relating to It At the epoch to winch the paper refers 
however sn industrial revolut on was beginning whi^ 
transformed Fngland from an agricultural country with 
no manufactures bevond those required for the supply of 
its own population into the workshop of the world Sir 
H T Wood described the positions of industries con 
cerned with wool cottpn linen slflc vanous metals 
brewing distilling tanning paper pnnting and manv 
other arts From the mass of histoncal material brought 
together In the paper a few extracts are subjoined upon 
subjects sssoc atw wnth science The retrospective view 
which these extracts provide is of Interest to students of 
the progress of setenfie and industry 


Seftnee 

Science about the middle of the eighteenth cMtury was 
not in a condition of active progrem either in England or 
abroad The time was not either for science or saentiflb 
men a happy one International intercourse was imosM 
by wars national progresa was hindered by pohticaJ dIBerv 
ences The gredt days of Newtbn Hooke Boyle and 
Halley were past Thoae of the founders of modem soence 
were yet to come Cavendish had just left Petechouse 
Priestley had not yet turned his attention tb natural phfle- 
sophy— his scentillc wwk began Iq 1758 Baqks, who ruled 
the Royal Society for eo many >ears, was in J754 a bojr 
of eleven Gilbert Whha <h 171^ commenosd Ms 
* Garden Ralendar " in 1741 but ha dig not malm 
Pennant s acquaintance until thirteen years later, whan ho 
started tiie famous correspondence which fqjftnafl the 
groundwork of tttb Inmiefjidl ” Natural Hiator> of StAr 
borne ’* Frank^ had completed and made public hl« 
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cxpftriments and (In 1753) proposed to pro- 
buUdinA by the Il^tning-i^ BlwJc the friend of 
Wtttf luid w enuncUtor of the principle of * latent heat * 
product hli first Important work as a thesis for his M D 

part of the century the power of mathe- 
madct in enabUt^ us to grapple with the most abstruse 
proMans of nature was first clearly demonstrated In the 
latter part tlM foundations were laid on which the modem 
sdaoce of chemistry was built The intervening years were 
not ^rocCtfffed by any marked progress in abstract 
•deneOk 

Royal Socie^ (to which a charter had been f^anted 
In^ 166a) was now nrmly established at the head of British 
S^nce Though it was still doemed a suitable object for 
the occasional shafts of humorists and though it was 
somdhnes attacked by quacks whose pretensions it declined 
to countenance it was recognised and respected by all 
serious students of science at home and abroad It had 
gathered to itself the best thought uf the country 1 and was 
affording to what would otherwise hove been the isolated 
efforts of scientific pioneers the advantage of cooxdination 
and cooperation 

Scientific attention was then prliiLipally, though bv no 
means exclusiv* Ijr directed to astronomy and to expiora 
tiont The transits of Venus of 1761 and 1769 had been 
predicted by Halley and great importance was attached 
to thdr proper ob^rvatlon An Act of 1743 offered a 
reward of so»ooo/ for the discovery of a north west 
passage and later the discoveries of Captain Cook re- 
ceived full Kientific recognition by the awa^ of the Copley 
medal t 

Perhaps no better indication of th^ state of scientific 
progresfl at any time in England could be found than is 
provided by the Ust of the Royal Sot let) s Cemley medal 
listsw In 1731 and 1732 the medal was awarded to Stephen 
Gray ^ the ingenious electrician who contnved a method 
of sending signals by means of frictional electricity and 
who made therefore the first electric telegraph It must 
however be added that the award seems to have been 
rather in the nature of acknowledgment of a skilful experi 
meat than of appreciation of an important discovery 
Bradley received tne medal in 174B for his discovery of 
the aberration of light and Harrison in 1749 for hlh 
chronometer In 1753 It was given to Franklin for the 
ll ^htniiig >fod and In 1758 to l^llond for hit achromatic 
teleseope 

The nature of these last three awards shows the tendency 
of the time towards practical rather than towards abstract 
telenet and Justifies the conclusion that the leaders of 
scientific thought of those days were working rather for 
^krtieal results than for the advance of theoretical know 

Ireit 


The history of the origin and growth of the iron manu 
fdeture in England has been often told The first step in 
its progress was the substitution of coal for wood charcoal 
tn the process of reducing the metal from its ores In 
the ironworks of Sussex and elsewhere the iron was made 
on open hearths, or small furnaces by the help of bellows 
worked bv hind or water In early times the natural force 
of the wind was utilised, which as an early writer says 
^‘Saveth the charge of the bellowes and of a milne to 
moke them blow * 

In such furnaces with their moderate te m peratures 
uncoked coal could not be used and the sulphur and other 
romponeots of the coal affected the product Injuriously 
nevertheless numerous efforts were made-Hmoro or less 
sumssfuUyu^to use the cheaper and more abundant fuel 

before the special date with 
wmen we are concerned, the new mc^od may be said to 
iiava been placed on a commerdal footing 
Itjws at CoaJbrookdale • in Shrq^ln that Abraham 
Pyp y estabHijhed the manufacture or Iron by cool about 
**^*f®*^ *be (teal as the chaixoal-bumers 
fteaM wood and found that in, the resufting coke he bad 
fhd fuel he required In 1754 he^had some seven furnaces 


U was who fim pr opoaad tb« ibaory of poddao mod iMtstiT* 
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(presumably small blast furnaces ur reverberatory furnaces), 
and for blowing these ho had five fire engines " (steam 
or atmosphenc engines) which pumped water to drive 
water wheels which worked the bellows, die * rotative * 
engine not having then been invented Such was the 
point that the manufacture of iron hud reached at the 
time about whuh we are concerned A few years later, 
m, or shortly afttr 1760 Dr Roebuck used blowing 
engines at the Carron Iron Works in Stirlingshire These 
had four single-acting ryllnders of uist iron 4 feet 6 inches 
in diameter and the pisron** of which the stroke was 
4 feet 6 inches were worked in alternation so that a 
continuous and tolernblv equal blast was mumluincd ^ 
They were constructed by Snieuton 

It was tile father of this Abraham Onrbv Abrulinm the 
elder who introduced into Enj^land about 1706 the art of 
casting iron veAseU Hie story old and wril known os it 
is Will bear re-telhng Farly In the icnturv John Darby 
brought over some Dut^h brasn-founders and set up u 
foundry in Bristol Here he tried to make iron pots 
instead of brass but failed until his WlIsIi apprentice 
John 1 homos thought he saw how they had missed it 
tried the expnrlment and working secretly with Abraham 
Darby (the son of John) cast the samn night an Iron pot 

For more than too >ears uftir the nif,ht In which 
Thomas and his muster made thiir successful experiment 
of producing an Iron casting in a mould of hne sand with 
its two wo^n frames ana its air holes the same process 
Was practised and kept secret at Colebrook Dak with 
plugged kev holes and barred doors 

It is about this date (1740 or a little later) that Hunts 
man perfected the process of making cast steel which is 
still employed Before this Steel was never melted and 
cast after its production By whatever method pre- 

pared whether by the addition of carbon to malleable Iron 
or by the partial decarbomsation of pig iron steel in 
mass was never obtained homogeneous '* There is no 
need to describe the process, with its purely technical 
details It may be sumcient to record the fact that the 
problem of producing Ingots of steel of uniform composi 
non was solved by Benjamin Huntsman and that as his 
secret method of working was stolen bv a workman it 
soon came to be generally employed in the Sheffield steel 
trade 

These eOrly founders of the great Britudi iron trade were 
soon followed by many others chief of whom was Henry 
Cort with his invention of puddling (178^) and the manu 
facture stimulated in the later days of the century, to 
meet the rapidly growing demand for iron caused by the 
development of machinery and the steam engine soon 
reached a most important place among the industries of 
the country 

Copper and Brass 

Without considerable research it might be difficult to 
give anything like a trustworthy aciount of the londition 
of metalliferous mining and metallurgy m the middle of 
the eighteenth century and even if the labour wer* under 
taken it would be difficult to ensure accuraiy of result 
Copper, tin and lead havp been mined and smelted in 
Great Britain from very early dates Zinc in the metallic 
state was imported from China (or at all events from 
the East) in the early part of the seventeenth century " 
but it does not seem to na\e been made in England until 
a century later 

Percy while he professes himself unable to give a 00m 
plete history of copper smelting in England tells us of 
early copper-mines in Cumberland and Northumberland 
and thinks that the ores were smelted on the spot but 
copper was imported from Hungary and Sweden while 
calamme (line carbonate) was allowed to be exported as 
ballast About the end of the seventeenth and the 
beginning of the eighteenth century copper-smelting was 
bein^ carried on In Yorkshire and 1 ancashire also a little 
later in Cornwall In Clouccstershire and at Bristol The 
date of the establishment of copper works at Swansea 
(now the centre of the trade) is given as 1720, ^oiq^ 
Percy states that smelting was carried on in the Princi 
pallty before that date Brass (on allov of copper and 
sine) os distinct from bronse (copper and tin) was known 
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early in the Chrinttwi era if not before ita commence* 
inent but thit was doubtlMa made like early bronse 
^ mixing the ores before or in the process of smelting 
By the middle of the centur> consKnrabte progress had 
been made in its manufacture Thoui^ brass native and 
imported was known in England long before it is believ^ 
that It was not until the reign of hhsabeth that its manu 
facture was seriously undertAen From that time forward 
a deal of brass seems to have been made from 

British ores, and a goodly number of brass articles pro- 
duced 

fin is certainly the most ancient of British exports 
It was mined In this country before Britain was known to 
the Romans and was brought by the Pbauiiqians from 
Cornwall and Devon the Cassltorldes (tin lands) far 
tejond the Pillars of Hercules For centuries England 
I 11* “ monopoly In supplying tin lo the 

civilised world the amount mined in Cornwall and the 
w<sl of Fngland growing steadily both In bulk and value 
until the discovery by tho Dutch of large supplies of tin 
in Banka Sumatra whence it was first imported into 
Europe about 1787 

The most important application of tin is to the coating 
of iron-plate to urodui'e what is known as tin plate or 
tinnM and is now popularly termed tin Until the 

middte of the seventeenth century this manufacture was 
not known in England English tin was exported to 
Saxony where It was used to coat plates wliuh wen 
wnt to hngland That ingenious projctter and nuchor 
Yarranton found out the Oerman methods and tstabl shed 
a fMto^ In the horest of Dean where plates were made 
^ German productions h seems 

ikely that the sreret lu) In rolling out tho iron previous 
attempts having been made with hammered plates From 
this ^te the manufacture of tin plate and tho use of rolls 
Sliglind **“*’*^ appears to have bem established in 

lA^ad 

Ihe reduction of lead from its ores is a compirathely 
simple process and It might not be untrue to say that the 
process hu been rather developed than radically changed 
from the time when Pliny referred to British lead os u^ 
for the manufacture of lead pipes in Rome Down to 
Mme time in the seventeenth century wind was relied 
Upon for feeing the Derbyshire furnaces which (as in 
Winy s time) wtri placed on high ground to catch the 
Later bellows driven by water wheels were 
employed Cupola furnaces were introduced into Derby 
shiro from ales about 1747 These are identical with 
those now usf^ Coal was employed for smelting lead In 
centurj ihm being two paUnts (1678 and 
granted for this privilege 

Coal 

I j?'! referred to in a grant of 

land to the Abbey of Peterborough in a i> 853 Records 
referring to the existence of collieries in Scotland go back 

twelfth century and*^in the 
thirt^nih there is evidence* that coal was brought to 
lo^n by sea from the north Such coai besides being 
used for domestic purposes wts at first used for Hme 
burning soon after m smiths’ forges and in later tlmei^ 
lor the smelting of copper and lead in furnaces for the 
manufacture pf pottery and glass for drying malt, for 
m^lng salt, by brewers and for other InduslrTal purposes 
Curiously enough many of the earlier references to coal 
are due to hs objectionable qualities Its smoke and 
smell were disapproved of and not without reason In 
i 3 <» *"**‘®.*[** • Royal Proclamation against the use of 
coal in Lofldon, and there were many complaints about its 
s^e in later >enrs As its employment became more 
Wulw it became an article of commerce and In icfix ah 
prohibited its export either in the form 
of ballut or otherwise Bv the tmddle of the century It 
n"”?® worked on a laroe scale As the shafts 
Of tho colherlM grew deeper In the effort to comply with 
TO {^wln^ (femai^ fr^ difficulties were encounter^ 
rne deepcat ih«ft fn *754 apprart to have been that at 
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Whitehaven which reached • daINk of* 130 fathoms (or 
about 800 feet) and this must have been quite exce|idonal 
for probably hardly any coal was workm at a greater 
depth then loo fathoms ‘ 

Early in the eighteenth centuiy fire-damp began to claim 
its victims Its existence had been recogpised lon^ before 
but very little was known about itsinqture fhera were 
in the first half of the century several serious explorions 
with a considerablr loss of life The earliest effort to 
improve matters by ventilation was made about 1732, when 
the first attempt was made to produce a draught by means 
of furnaces Between that date and 1754 considerable 
improvements were made in r ventilation And at that time 
or a few years later somethuig. like the modern system 
had been introduced by Speddlng 1 

11)6 great danger connected with fire-damp was of 
course the use 01 naked lights Erom the earliest times 
lamps and candles were employed and nu(iera had got U) 
be very expert in dttci.ting the presence of fire-damp by 
the use of the latter * When it was found that the use 
of naked lights was dangerous attempts were mode tq 
provide a light which would not fire the inflammable ga^ 

I he best of these was the steel milt * the date of whlfk 
is probably somewhere between 1740 and 1750 Thia 
apparatus was introduced by Speddlng in consequence 0$ 
some experiments by Sir James I#owther« which seem(^ 
to show that fire-damp was not ignited bv sparks from 
a flint and steel It consisted of a steel disc rotated by 
hand against which a flint was held The result was h 
shower of sparks which gave a very faint dim light and 
for long it was erroneoush believed thtt the apparatus 
wis not capable of firing the gas Nothing better how 
ever was Known until Dr Clann> s- lamp in 1812 the 
precursor of the safety lamps of Davy and Stephenson 

Another great difficulty — perhaps Inc greatest felt by thf 
miner -was that of keeping the mines free from water 
From the earlv part of the century Newcomen s steam or 
rather atmospneric engine had been surcessfully used for 
this purpose all other attempts at pumping having beep 
found quite unable to deni even with the short shafts then 
existing 

In the earliest coni mines the mineral had bt^en raised 
to the surface by men climbing ladders or in baskets 
worked by horse-gins but the successful use of the steam 
engine for pumping suggested its application to haulage 
find about 1753 attempts were being made to apptv it to 
this purpose In the earliest of thw ** a basket of coals 
was raii^ by the desient of a bucket of water the steam 
engine being emploj-cd to re-pump the water to the 
surface * 

Later In the centurv the hardly Uss clumsy method was 
employed of pumping water to n height and causing it to 
work water wheels which served to wind the copl to 
the surface This roundabout and costly device was 
coming largely into use when the application of the crqnk 
to the steam engine enabled the necessary rotation of the 
winding drum to be obtained direct from the engine 

Glass 

From a very early date glass had been manufactured Jn 
many places In Fngland and on a considerable sca^ 
Most of this earl} glass was inferior greenish in colour* 
and principallv used for windows though drlnkinjg 
vessels of tumbler shape were olso produced of the same 
material * At the date with which we are dealing large 
amounts of this same glass were being made in London 
Newcastle Birmingham and elsewhere 

The materials employed were sand or ** rock *’ (ground 
sandstone) and a crude alkali obtained from the aiihes of 
plants In this country the beet alkali was obtained from 
burning kelp and the collection and burning of that plant 
was a considerable Industry on the coasts of Ireland jsnd- 
Scotland until the discoveries L«blanc In 1792 enoqM 
salt to be converted into carbonate of soda and so 
an end to the treatment of a^ps for the potash and soda 
tlwy rontain For making the Oomokmest sort of green. 
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MAhMr ftfn Mng ono of the movt eommon The uhee 
M Mllj^ were not only rich In alkali, but contained a large 
Mpenloa of Hmct iriUrit was a neceMry ingredient 
Tlw beet alkaU known at barilla, eoda of Alicante, 

& Oinie from the Eait, and was produced by burning 
(hMce, of courae, the name of alkali) plants of the 
gms Sallooraia. or glass wort This Battam alkali was 
isrtan^ t»ed in vuice, Bohmia, and France, and 
pirittva It may have been imported hm also for the better 
sorts of gliM Saltpetre, either imported or obtained from 
eortwnilarioas of animal and v^etable refuse (nitre-heaps) 
was ate oecasloaally used The use of manganese for 
te w roving the colour of the glass was well known 
ite most important feature, however of the English 
'glass manufacture In the middle of the century was 
osrtalnty the predoction of what Is still known ss flint 
glass, and was at tlw time alto commonly called * crittal * 
or ** oiystaL" This was far whiter and more brilhant 
than any gte* which could then be made by other 
methods. It was employed chlel^ for makiim drinking 
vesselii but ate for mirrors The name ** nlnt ’ arose 
from crystal glaas having originally been made from 
crushed fllnti which provided a nearly purs form of siUca 
The so-called “flint^* Is really a lead glass The best 
aotheritlee seem to hold that the use of lead was first 
mwposed In England tome time in the seventeenth century, 
though neither the name of the inventor nor the precise 
date of ^ invention Is known ^ 

Nesbitt thinks the glasa-works established by Sir R 
Mansell near Kawcastfe under his patent of 1614 owed their 
su ees m to the use of lead and it seems that England had 
for long a practical monopoly of the manufacture 
Hartshome ipiotes a French writer as his authority for 
the statement that In 1760 English flint-glass makers sent 
four^fths of their output abroad the whole of France 
being supplied with flint glass from England 


Watch~makiHg 

During the ri^teenth century the art of horology 
reached a h^ teel In this country Tompion ** the 
lather of BriOsh watch-making di^ in 1713, but his 
irieod and suoceesor Graham lived until 1751 Both 
wata buried In Westminster Abbey Graham Invented the 
mercurial pendulum for compensating variations of 
temperature and described it before the Royal Society m 
mi, Tha lever compensation pendulum, acting by the 
different aaoanalons of brass and steel, and commonly 
calM the ” gridiron pendulum ’ was invented by John 
BlUcott about 1735 in 1728 John Harrison showed his 
first chrononeter to Arnold, who gave him the good advice 
diat he should go back home Into the country and perfect 
11 TMe he did, and in 173^ he brought It up to I^ndon 
again to enter It In compMtion for the rowara offered by 
an Act of Parliament passed in 1714, which promised 
lOfOooti to the inventor of a chronometer capable of deter 
mining within certain limits of accuracy, the longitude of 
•hips at sea The following year (1736) the Board of 
Longitoda gave him 500I after an cJcp^mcntal voyage 
and In 1761 the chronometer was more completely tested 
^ a voyage to Jamaica, when the Board awarded Harrison 
the full nnie toou^ he did not get paid the whole of it 
until 1705 In 1749 he received the Rc^al Society's 
tnedal Muto (1715-94) and Arnold (1734-99) Improved 
Harrison’s chronometerfl and practically brou^t them to 
their present form * 

Ifa^ of the clocks and watches made by these and other 
•ki ll ed mcdianicians of the period are still ke^ng good 
time, and the work of these men toou^ someumes a 
Mdclng In finish will bear coroparlsoii, not only 
With f|ist hi their oontemporarlH in other countries but 
with that of anv who have succeeded them * 


Salt 

In OM^liwal Ei^nd salt was Important rather as a 
ted arstevativo than os a candimeot, as it provided the 
01^ knows means of keqdng meat and fish In an edible 
^ ^ te riM ttBtt HtMmm {1S7S) 
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condition As Thorold Rogers points out,* for five or six 
months in the year the majority of people lived on salted 
provisions Th^ had to eat salted meat or go without 
meat at all In Lent everybody had to Uve on salt fish— 
an unwholesome diet which was a fruitful source of 
disease The salt which was always more or less Ixnpurei, 
and often duty was originally obtained from sea water 
all round the coast evaporatra first by solar heat and 
afterwards by fuel The manufacture of salt was among 
the earliest applications of coal fbe process was carried 
out sometimes in pans or ponds with clay bottoms, but 
In later years In metal evaporating pans heated by coal 
Sussex Devonshire Shields Bristol Southampton all had 
large salt works From thr southern coasts salt was ex 
ported to France whence centuries before when the 
manufacture had depended on the heat of the sun It had 
been imported 

The brine springs at Droltwlch were certainly utilised 
before the early part of the eighteenth century The salt 
bearing strata at Northwlch are said to have been dis- 
covered In 1670 In the course of boring for coal 

It is to be remembered that the idea of making soda 
from salt the foundation of all modern chemical Indosti^, 
had not yet been realised though It was perhaps In the 
air A little later Roebuck the friend of Black and the 
associate of Watt who was the founder of the great 
Camon works in Scotland and the first maker of sulphuric 
acid on a commercial scale ruined himself by various 
speculations amongst which was one for maldng soda 
from salt * 

Saltpitfe 

Saltpetre or nitre (nitrate of potash) was a very 
Important product since It was a principal ingredient In 
the manufacture of gunpowder It was also usm in glass- 
making and for other purposes It was first imported 
from the East India and Persia It was made In 
England and elsewhere In Europe where it does not occur 
as a natural product in nitre heaps ' These nitre heaps 
were composed of mixtures of animal excrement with wood 
ashes and lime The process dates from the time of 
Elisabeth, when a German named Honrlck discovered to 
the Queen for a sum of 300Z the secret of making “ art! 
fleial saltpetre " The heap was watered with urine and 
after a sufficient time the material was lixiviated and the 
salt crystallised out As time went on native sal^tre 
was imported !n considerable quantities and the need for 
the strenuous search for saltpetre inateriaN passed away 
but much was obtained from the nitre heaps at the date 
with which we are concerned 

Gunpowder 

The earliest English gui^wder mills were those estab- 
lished at Long Dltton in Surrey by George Evelyn (John 
Evelyn s grandfather) about 1590 Anothei very important 
powder factory was that at Chllworth established about 
1654 by toe East India Company or leased by them about 
that time • This changed hands several tunes was 
flourishing In the middle of the eighteenth centurv and Is 
s(iU at work There wore also mills it Dartford and at 
Battle in Sussex Defoe tells us that the best powder in 
the country was made at Battle The materials salt 
petre charcoal and sulphur In the same proportions M 
in modem black powder were crushed in mills driven by 
water-power pestles being used and later stones The 
Waltham Abbey mills started early in the seventeenth 
century were purchased by Government in 1787 The 
method of manufacture remained unchanged from a vety 
early date until quite recent times and until the introduc 
tlon of modern powerful explosives 

Copperas 

Copperas (green vitriol or sulphate of iron> was made 
at many places in England and was a product of con 
fiderable Importance It was used In the manufacture of 
ink, in dyeing and as a source of sulphuric acid (oil of 
vitriol) A certoin amount of It was obtained In the 
manufacture of alum from shale but the bulk of it was 

• "’pl'is'i InAWftal Btotnpk, 
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obtained from Iron pyrltefl The pyrltee (lulphlde of Iron)) 
or gold stones as It was tennra was stacked In heaps 
and allowed to weather The drainings from the heap 
were boiled, with some iron added and evaporated the 
sulphate of Iron crystallising out There were Important 
ana old-established works at Deptford Rotherhlthe and 
Whitstable About 1754 works were established at Wigan 

Acid, 

Sulphuric acid known as *^oil 'or spirit of vitriol 
was obtained bv two processes, both invented by the 
alchemist Basil Valentine In the fifteenth century In one 
of these cryitab of sulphate of iron (* copperas *) were 
distilled in earthen retorts the resulting oil of vitriol 
being condensed in glass or earthenware receivers The 
process is still employed at Nordhausen in Saxony and 
Nordhausen, or fuming ’ acid, is still an article of com 
merce It differs slight^ in Its chemical composition from 
the ordinary modern acid The second process is the 
original form of the modem method In it sulphur was 
burned under a bell jar over water and the acid liquor 
evaporated Valentine also burnt a mixture of sulphur 
nitre, and antimony sulphide in the same way and this 
was an important Improvement Atout the middle of the 
eighteenth century a French chemist found that the anti 
mony was not needed, and considerable amounts of (he 
acid wore then made 

Up to the middle of the eighteenth century all or nearly 
all the oil of vitriol made in England was made by the 
distillation of copperas but In 1740 Ward introduce Its 
manufacture by the method of burning sulphur and salt 
petre In 1749 be obtained a patent ior the process He 
set up works for making the acid first at Twickenham and 
afterwards at Richmond Dr Roebuck improved on the 
process by substituting lend chambers for the glass re- 
ceivers and by this important modification the evolution 
of the modern method was practically completed Roe 
buck and his partner Carbett first used their improved 
system m 1746 at Manchester and in 17^ thejr set up 
work at Preston Pans near Edinburgh This invention 
revolutionised the industry greatly lowered the cost of pro 
ductlon and among other applications enabled the add 
to be used for bleaching instead of the sour milk previously 
enmloyed 

The method used at the present day for the manufacture 
of the vast quantities of sulfuric add now required is 
really only a development of Roebuck s The pnndple Is 
the same though it has been changed by chemical Imow 
ledge from an empirical manufacture to o highly scientifir 
process Iron pyrites (sulphide of Iron) has generally re- 
placed the sulfur first used details have been improved 
and the methods rendered more economical but it remains 
in Its essential features almost identical with that of n 
hundred and fifty years ago 


UMVERSITY AND EDUCATIONAt 
INTELLIGENCE 

CAWRaiDOR — An exhibition of 50Z a year tenable for 
two years is offered by the governing body of Emmanuel 
College to an advanced student commencing residence at 
Cambridge as a member of Emmanuel College in October 
The exhibition will be awarded at the beginning of 
October Applications accompanied by two certificates of 
good character should be sent to the Master of Emmanuel 
not later than October 1 

The chairman of the special board for biology and 
geology gives notice that applications to occuf^ the 
University s table in the Zoological Station at Naples or 
that In the laboratory of the lArlne Biological Association 
^t Plymouth* should be addressed to him (Prof I^ingley) 
on or before Thursda> May ao 

It IS proposed to appoint a syndicate to consider the 
financial anmlnlstration of the various scientific depart 
ments of the Unlverslt> and the financial relations between 
these departments and the museums and lecture rooms 
svndicat^ that the syndicate confer with the financial 
board the general board of studies the museums and 
lecture rooms syndicate, the heads of the various scientific 
departments and such other bodies or persons as they may 
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think fit and that they report to the Senate before the 
end of the Lent term 191 x 

At the Congregation to be held at a pm to^ay* 
April a8, It is prt^tMed to confer the detfree of Doctor of 
I aw honoris causa upon Colonel Theodore Roosevelt. 

Prof Smnirr delivered a lecture on March o last before 
the Royal Dublin Society on ** The University and 
Technical Training which has now been publiMied by 
Mr Edward Ponsonby, of ti 6 Grafton Stmt Dublin. 
The lecture formed the subject of a note In our leiue of 
March 34 last (vol Ixxzili , p xi8) 

Mr Milton C Whitaker general superintendent of 
the Welsbach Company s woru, has been appointed 
professor of industrial chemistry at Columbia University, 
to the vacancy caused by the retirement of Prof Charlea 
F Chandler Dr Marston Taylor Bogert has been 
appoinfed to succeed Dr Chandler as head of the depart 
ment of chemistry 

The annual conferrmo of the Assoaation of Teachers 
in Technical Institutions will bo held this year at 
Birmingham on May 1O-17 Among the subjects for dis- 
cussion are technical universities relation of evening con 
tlnuation schools to technical Institutions r^istration 
superannuation of technical teachers &c An aoaress will 
be given by Mr C>ril Jackson chairman of the Education 
Committee of the I^ndon County Council, on the 
extension of day technical work and a paper will be read 
by Dr T Slater Price on the relation of technical institu 
tions to universities 

liiE second International Conference on Elementary 
Education Is to be held at the Sorbonne Paris on 
August 4*7 It is being organised by an International 
Bureau consisting of representatives of the various 
associations of teachers throughout Europe Among the 
subjects to be discussed by the conference may be men- 
tioned the aim and object of elementary science teaching 
m primary schools compulsory attendance the pro- 
fessional training of teachers Inspectors and educational 
administrators and educational continuation work. 
Further information may be obtained from Mr Ernest 
Gra} 67 Russell Square I.ondon W C 

In connection with the appeal for 70 oool for the pur» 
chase of a site and the erection of new chemical labora- 
tories thereon at University College Ixindon to which 
wc directed attention in the issue of Nature for 
February 17 (vol Ixxxii , p 463) the I^rd Mayor haV 
arranged a meeting of city men to be held at the Mansion 
House on Mav 10 at 4 p m The chair will be taken 
by the Lord Major and the following gentlemen will 
speak — the Earl of Rosebery (Chancellor of the Uni 
versity) the Earl of Cromer Ix>rd Avebury Sir Felix 
Schuster (treasurer of UniversiW College) Dr Mlera 
(principal of the Unlvrrsitj) Sir Henry Roscoe (chairman 
of the appeal committee) and Sir William Ramsay 
KCB 

The attention of the Chancellor of the Exchequer was 
directed on April 33 in the House of Commons to the 
grave difficulty experienced by local education authorities 
in respect of the grant for secondary education b as ed on 
the rrauced amount of the * whlsicy money " for the 
present year The amount received by local educaticp 
authorities for higher education under the Local Taxation 
(Customs and Excise) Act hat become greatly ^fiminialjad 
and many authorities have had to consider the quest&oii of 
reducing their work for next year particularly in regard 
to evening classes As was pointed out in the House by 
more than one speaker it Is htghty unsatisfactory that 
the grant for hi^er education wiould dep^ upon tlto 
consumption of whisky In the country Tho GhanCeUor 
admitted that something ought to be dona in the course 
of this vear to put the revenue of theifs local authorities 
on a more dependable basis He said the loas owing to 
the decrease In the whisky revenue was 853,009!.,^ one ho 
suggested on behalf of the Government tixat haULtho bmd 
taxes— which it is expected will be in reapect of teat 
year 490 oool — ohall be allocated for the puipoes of 
making good the deficiency, aodi secondly tint tite 
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Govttmmint tfludl tmdertakei when it makes the financial 
mirangaineali for the year to put on a more satisfactory 
ami stable basis the whole questkm of the existing sul^ 
vwtloa fron loiperlal sources 


In the House of Commons on April so a satisfactory 
and ateogether sympathetic discussion on the care and 
education of adolescents indicated that the efforts of 
educationists during the past few years to instruct public 
pplnlon as to tbe need of a ^st em of compulsory attend 
ance at oonttnuation schools have not been in vain Mr 
Whitehouee moved a resolution which was subsequently 
agreed t0| ' Thati in view of the relation of unemploy 
ment to adoleecant and child labour this House regards 
an improved educational svstem with more adequate pro- 
vision for the caro and training of adolescents as a matter 
of urgent neceeelty and considers that the Imperial 
behe^er diwU htw an increased share of the cost of 
this natiooai ssnrlct * The thitf educational change 
which he advocated was a system of compulsory education 
at continuation sduxils from the time of leaving school 
until the age of seventeen or eighteen Mr S H nutcher 
In seconding the resolution pointed out that the great 
blot of our educational system Is that with one hand we 
spend millions of money on elementary education and 
with the other we throw away a largo port of the results 
of that education fhere Is lavish expense on one side, 
riieer waste on the other A system which can lead to 
such resulte it economically unsound and educationally 
ruinous A change is needed in the curriculum and that 
change ought to be in the direction of less insistence upon 
mere book work more direct contact with nature more 
manual training The school age must be raised whether 
it Is to fifteen or to fourteen and we must abolish by 
degrees but ultimately altogether half time exemptions 
below thirteen Mr Trevelyan expressed sympathy with 
the resolution on behalf of the B<wrd of Education He 
pointed out that the present is a session in which the 
Board Is not required to produce any legislation but he 
said the Board Is prepared to move In several directions 
if time money and public opinion are favourable A 
drastic method of dealing with street trading the abolition 
of the half time system the raising of the school leaving 
Mgp and the encouragement of attendance at continuation 
sdiools were instanced os subjects on which the Board 
has been at work and is prepared to act 


SOCIETIES AND ACADEMIES 

London 

Royal Soelety, April ar —Sir Archibald Geikie K C B , 
president, in the chair— Ix>rd Rmylolvli The incidence 
of light upon a transparent sphere of dimensions com 
parable with a wave-length Ihe investigation 11 on the 
basis of the electromagnetic theory of light the transparent 
sphere being supposed to have a dielectric constant different 
from that of the surrounding medium The case of a very 
small sphere or of an obstacle of any size and shape 
under the restriction of very small refractivlty was treat^ 
In i8Sr In the numerical calculations of the present paper 
the refractive index is supposed to be 1 ^ and the ratio of 
dreumferenee to wave-length has the values i 15 1 75 
s, aAd a 35 When the ratio in question is small and the 
Incident ll^t Is unpolarlsed the scattered light is polarised 
In all directions except, of course those parallel to the 
bicidedt ray and the polarisation is complete at right 
angles to the primary ray As the ratio increases this 
condition of things is departed from The maximum 
polarisation Is now to be found in an oblique direction 
Inctinlfig bndewards A little later the polarisation in 
otttain dkactions is reversed such changes occurring very 
f«pWly aa ^ ratio alters Experiments similar to those 
mad e In igffi upon sulphur particles precipitated from a 
dilute and acidified solution of ** hypo * are described 
aM It It shown that a passage from red to blue ll^t may 
raversa the polarisation although there is no diange dther 
In the Bquid or in the direction of observation —Prof Karl 
BasMoiN* The hnprobabUil^ of ff random distribution of 
Dm stars in space— Dr R D Kloanuui The toUl 
Ionisation produced In different gases by the kathode rays 


ej^ted by X rays The results arc given in the annexed 
table in which art also placed the total ionisatlona 
obtained by Prof Bragg with the a particle It will be 
seen that the two sets of values relative to air are very 
n^wly the same The energy spent in making an ion 
thus seems not to depend m any marked degree on the- 
nature of the ionising agent 


(CO, 




Air 

Carbon dioxide 
Ethyl oxide 
Pentane (C "" 

Bensene (C'HT 
Ethyl chloride (C,H,C 1 ) 
Chloroform (CHCfL) 
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I 00 

1 00 
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I 23 
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—Prof P J Oelo Tone perception m Gainniarui pulex 
The paper has reference to the occurrence of a definite and 
visible physiological response on the part of the fresh 
water amphlpod Gammarur pulex to stimuli of an auditory 
character Audition m the lower animals cannot he satis 
factorily studied in most cases since a stimulus produtet 
no response that can be seen or measured C ainmirus how 
ever, when confined in a microscope live box responds in 
an energetic and striking manner by flexing its first pair 
of antonnm under its bi^y A response can be elicited 
after the second pair of antennae have been removed but 
not after the removal of the first pair Ihe instrument 
generally used to produce the stimulus was a tenor trom 
bone and the exi^nments were conducted either on the 
ordinary laboratory table or on a tabic specially constructed 
to filter off vibrations from the ground and thus to ensure 
that the stimulus reached the animal through the air It 
waa found that Gammarus was most sensitive to the B flat 
below middle C and that its range of tonal sense was so 
limited that it might almost be adduced as an example of 
absolute or physiological tonality i e of an animal specially 
sensitive to one note Only a small percentage of in 
dividuals however responded at all and then probably 
owing to fatigue the power of response soon dit^appearcd 
One specimen responded to every note of the trombone 
The experiments may be interpreted as either t'lctual or 
auditory reactions— if it can be held that those two senses 
have segregated out in such a simple and true aquatic 
species as Gammarus pulex and do not merely form a 
part of an indefinite common sensibility 
Qeological Society April n —Prof W W Watts,. 
I RS president in the chair— Ur lempest Andwraon 
The volcano of Matavanu in Savaii Savaii Is one of the 
Gorman Samottn Islands It is voJcanic formed of vane- 
ties of basic lavas and for the most part fringed witli 
coral reefs The volcano of Matavanu was formed in 1905 
The eruption was at first explosive but since the first fow 
weeks has been mainly elTlusivc and accomiiini *d by the 
discharge of fluid basic lava which has run by i devious 
course of about ten miles to the sea formed fields of both 
slaggy and cindcry hva filled up a \alky to a depth m 
some places of probably 400 fret and devn tited the most 
fertile land in the island Thn 1 rater contains a lakt or 
rather river of incandi scent lava so fluid that it bents 
in waves on the walls rises in fountains of liquid basalt 
and flows with the velocity of a cataract into a gulf or 
tunnel at one end of the i rater It then runs underground 
until it reaches the sei into which it flows and causes 
explosions attended with the discharge of sliowers of sand 
and fragments of hot lava and the emission of clouds of 
steam Hie rcscmblant s to and few differences from 
the volcano of Kilaue i ore discussed — Helen Drwsr and 
Ida L Simtor Notes on the g(?ology of the district around 
I lansawel (Carmarthennhire) 1 he stratigraphy and g^ 
logical structure of a small irca som nine miles to the 
west of I Inndovery and to the north of Llandoilo are 
dealt with The rocks consist of a scries of sediments 
including a coarse conglomerate grits shales, and tough 
blue mudstones The structure in the eastern part of 
the district is more complicated than In the irat 
The repeated outcrops of the conglomerate in the hilly 
region around Shon Nicholas give the clue to tho stnic 
hire The paper concludes with a companion of this 
district with those of Rhayader and Pont trwyd 
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FORTHCOMING CQNORBS8BS 

May x4-a«^Iat«nndaMl Botaoktl CongnMi, P r—i b i Qmml 
S«cr«t»r7 Dr E. d« WthUMiu Janlta IwtaoiqtM, finuMllMb 
If AT x6^i —ImtfMttioiud C o o|in Mi of Am m M vk tM* Boonn Ayra. 
GoMfst Sccrtcory Dr Loluitai^ittobOp OftUo Vkaonto 430, Bi 
Ayroti ArgtntiDe RopabUc. 

MAT Intonuuionot Coofrm of Tiropkid Ankoltiiro. 

Socrataiy oTBrttlih Cowsitto* Dr T A. H«uy Sewmflc and Tocbnfeal 
Dtpwttant Imperial Inmltota S.W 
MAY 30 ro June 4 — In tar aattocial OmlthaloflaU J^oogme. Berlin. 


May 30 ro June 4 —InlerMtSocial OmlthaloElaU Coot 
PrMkto(PcoCA.Rakliem Addreea fcr iDgaSoe Borila N 4, lavalid 
enilr 43a 

June*— Intematloiial CopEiEMof Hlnifiit ICctallBiiT Applied Mechanics 
and PhwtfttI Oooloff DSneMorf General SecntatlM t Dr ScbrOdter 
and Mr Ldwaastdn, jaaob^o tra ma 3/5 DOmeMoi^ Germany 
July xo-s5**‘lBtenMdkNNd Anwrlcan SdanfMte Congrem Boeoee Aires 
Addram for toqumes PreeMenf of the KaeontiTe Coawttee e/o Argentine 
ScuEitiftc Society, adp Calle CevaDoa, Boenoe Aina. 

July — Intenatloiial Conpem on the AdminbtraUva Sdeoces. 
B ra eae l i. Secretary of British Commirtea Mr O MontagtM Harris, 
Caxton House, Weatmloster 

August 1-6.— International Congreae of Xntoasolocr Brusaek. Chair- 
man of Local Cottinittea for Great Britain Dr O B Xongstaff Highlands, 
Potjwy Heath S.W 

AooveT s^— French Aeapdathw far the Advancement of Science. 
Toolonse nealdent ProC Oanet, Addnaa of Secretary sS rue 
Serp cnta , Pans. 

August — Intamarinnal Congress of Photography Brussels. Com- 
igonte^fer United Kingdom Mr Chapesan Jones ix Eaton Rise 

August s-y —International Congrem on School Hygiene. Paris. General 
Secretary Dr Dofestel » Boutevard Magenta, Pam 
August 15-eo "^Intematlooal Zooloekal Congrem Oru (An^tnaX 
President mf Ludwig van OralF Addram w inquiries Prflddium 
d^BVi^^j^ternerieoalcQ Zoologen.Kopgremie, UnivemistiipUu t, Gras 

August zB-« 6,— IntemMlooal Oeologfcal CongrtSk SCockholm. General 
Secretary Profi J G Anderuon Stooxbolm ^ 

August eg to September 6.— Intamabonal Union for Coopuahon to 
Solar Ramarch Mount Wilson Sohr ObssiYatory British Member of 
Eae cutl fe Comauttee to whom inquiries should be addressed Prof A. 
Shuster F R*S .Victoria Park Manchester 
August 3t TO SEPTSMaER 7 —British Aasodatloo. Sheffield Preddent 
Prof T G Bonnw F K S* Addrem (or iaquIrMS General Secretarial 
Borllagton House W 

SEPTYHaER 6-ft.— InCeraatloDal Congresi of Radiology and Electricity 
Broaeels General Secretary l>r J Dxuiiel, x roe de la PrdvAta. Bntmek 
Correspondente for United Kio^om Prof Rutherford and Pr W 
Makowti\ Ufdmvity of Mancheatar and Dr W Deane Butcher Hdyrood 
Xiiliiw ^ 

Sepi EMBER il e4«— German Aseodatfan of Natorallste ahd Phy^isns. 
KOniiEherg Secretarlee Prof I Ichiheim and PtoC P Meyer Drumm 
sir ay>e9 iCOnlgsberg. 

SBPTEMBtR «y^— International Physmlofics) Conqreee. Vienna. 
Preaideot Priif 8. Exner Groeral Secrete^ for United Kingdom 
Prof B B 8tarlb|.UiiimityCollfge,Londoa, WC 
OcrosBk 6-xe -^oogrhi IntemstKHial do Frold Vienna Correepon 
dent for United Kingdom Mr R. M Leonard, 3 Oxford Court Cannon 
Street B.C 

DIARY OP SOCIBTIBS 

THURSDAY Apru. aS. 

Royai. SoaBTT at 4 30.— On tba Rotatory Character of some Terrestrial 
Magnetic Disturbances at Greenwtoh. and on their Diurnal Distnbatioa 
R. B. Sangster —The Liberation of Helium from Minerals by the Action 
ol Heat D O Wood.— The ChromopAil Tissues and the Adrenal 
Medulla Prof Swale Vincent. 

Rotax, Institution at 1 — Black fa et Indians In North America Walter 
McOiiitock. 

iNSTTrirriON or Flectrical Knoimeees, at B —Earthed vtfvus Insulated 
Neutrals in ColUerylnetallaclons W W Wood 
Mathematical Socimr, at 330.— The Accuracy of lotcipolatlon by 
Finite DUforenoes Dr W K Sheppard,— Note on Maclaorin a Test for 
the Coorergcoce of Serite Gw H Haidy 

FRtDAY Apeil tg. 

Royal iKSTfTUTiON atg,— Matavanu a New Volcano in Sarail (German 
Saama) Dr Ttmpcst Aitdenon 

SATURDAY April sow 

Royal Imititution at 1,— The World of Plants before the Appearance 
of Flowers Dr D H. Scmu, F R.S. 

MONDAY. May a. 

Royal Institution at 3,— Ansual Meeting 
Victoria Institute, at 4.30.— Annual Oeiwrat Meeting. 

Aribtotbuan Society, ire.— The Emetfanal Experieiioes oTsoom Higher 
Mystics Rev A. Caldecott. ... 

Royal So cie ty or Aets. at S.— HoderE Methods of Brick making 
Dc. A. B. Searie. 

SoaETY OP Ehoimeer% at y 30.— Up-to-date Roads R. O Wynne- 

Chemical I nuus t b y att.— The Principles of Iknaing Dr J 
OcadonPiriur — I^CryMidhiieFradiietaof the Hydration oTPortlead 
Cement R. F Read. 

TUESDAY^ May 3. 

Royal Institution at y —The Meobaaltm of the Humaa Voles ProC 
F W UotL PR S. 

RfiYAL Society op Arte, at 4.3ew— Coamaeralat EBpanrion withia the 
Rntpl ^ J Ueonea. 

EeeuotcAL Society at Lio.— <z) Morphologf aad Ufoddmory of 

Rimvrm (Cveeidtmm) a Sponaofla a Ftmal Dissara 

antw Vonng (iroora (■> ObserraUMk on the nvanik Pntoooa of the 
Rmitkowe jeefirarO (s) SmlmiirtiU &adtra m Avian 

CooBldloiSSi esneeieliy hi P^ nriirr to YoUnE Oraaaij Towk, aad Pkiwuat 

VO 2H3, VOL 83] 


of the Thbd 

Dr W A. CuQBington. X904-t9o5. 

O, O Sara— On Trltylodoa and on the 
Dr Bi* Broo m . 

IYRDNSSDAKUay 4 - 
1— The 


Society or Pubuc Analysts, at 1 — ihw CumaiHictbki of Ulh. Mate 
on Coauasrclal Detents B Dro» RttML-^sra M TH- 
ohlorethylene In Cbemiad AluJ/ib U Gowing S es^.»-A C jmi ij Blim L 
Fat KxtraotloQ Apparatus W Ctacfaer— An 


I COBMg PmA B« flt. 


G« S. Waipcde. 

Royal Society op Arts, at 8.— HsUey and Us < 

F Re So 

Entomological SoaETV at L— Daaeriptioai of IHero-liipUepieni froM 
Maurkiiis s E Heyrick, F RK ^ ^ 

Royal Oboorapkical SoaETv at 1 45**”My KnpenMnn le lae Hertfe 
Pole Commander R. G Peaiy 

THURSDAY Mays. 

Royal Society, at 4.«a-^/>r«AsMr RmMn TVs D ieri Min i nt jm To* 
punosomes in Tsetsa Flies Col Sir D Broom CJL, R,R.B. OMEng 
A. E Hamaitoo and H R Rataman R.A.M.C, aEE CEpt a ra F P 
Mackie, 1 M S -On the Weteht of PreMtate ehmlaakli In PrsUpIfh 
InteractioiM Dr H O Chepmsa — The A h e mprio n ol OasH by 
(TKafp ool Mks Homfoay 

Royal Institutiom at 3.— Bladrfbet Indiana la Merth Ameifaa Waliee 
McChotoefc. 

ROntoen Society at Axj — QuamUatlye Meaeararaeoii of tba Oq w m nfa n 
of Kathode Rm into Romgen Rays by Anrikithedm of DUbnot 
MetaU J H Gainer 

iMenruTioN op Ki bctrxcal SNOiMEBRfc at 8 —A TeMdmtw Ralay 
S O Brown. 

Linnean SoaETY at 8 —Eight Months Satomologloal CeBecIhig la tha 
Se^^Bes Iskuds Hugh ^faott— The Anatomy of TXMe ess r . YAe n 

J Brawn faiDAY May d. 

Royal iNsHTUTimr at g.— Auto<inoculatloo Sir Akmoth E. Wright, 
FRS, 

Geologists AtaoOATiON at 8.— Ths History of tha Stady of Foerils t 
Dr A Smith Woodward F R.S. 

S^ATURDAY. May y 

Ro¥al iNeriruTiON at 3.— The World U Plaats bUfan the . 
of Flowers Dr D H Stott, FRS 


CONTENTS PAGE 

Dynunict in EngUn^ PrEncEi and OsffmRay By 
Prof O H Bryan F R 8 S41 

Hardy Trent and Shmba aij 

Antewnvian Chronology 944 

Field Ornithology By O V A, 94 j 

Bioteric Philo 90 phy 940 

Onr Book Shelf 1— 

Hole **A Manual of Botany for Indian Foreit 
Student!** 947 

de Rustafjaell **Tbe Ught of Emt. horn leoently 
dieoovetedPredynaaticaDdEarlyCbrbtiaalleoordf** 947 
Letttra to the Editor — 

Prccurionof Magnetic Stornu.— Rev J dalloidroy 94S 
Centre of Gravity of Annual RainfiuL— J Cook} 
Andrew VYatt 948 

The Fcruliaing Inflaenca of Sunlight ~X>r B J 
Rusaell 949 

Pbenmatolyti! — Arthur R Hunt 9^ 

Anomalons Reading of Hygrometer — Hugh 
Riebardaon 949 

American Dcaert Vegatatlon. {/ffustratnd) ByPfoL 
Percy Oroonx 950 

Nubian Archaeology {//hutrMM) By HR, Ball 95X 
Prom the C»e to Cairo with a Magnetomoter 
By Prof: J C Beattie 953 

Sir Robert Qlffen, K C B , F R.8 , 9 $? 

Notts 9SS 

Our Astronomical Column — 

Aatronomical OccurreDoes in BCay 9|9 

The Total Solar Ectipae of May ^ 1910 • 059 

Halley 1 Comet 959 

Comet 1910a 900 

Ojg^ng of the New School of Agricttltufiii Cam 

InternaHonal CongretaM on OmltholOjKy and ^ 
Tropical Agriculture . iSo 

Economic Geology In Canada. By Pro! K(mxy 
Louis ^ tdt 

Racent Papera on Birds 900 

Langley's Contributions to Aironautiki, By Dr 
Alexander Graham Ball tfe 

Industrial England in the Middle of the Bight< 
eenth Ceotury . iga 

Univereity and Bducatlonal IntalUgence ^ sM 

•ociedee and Academies 
Forthcoming Congreaeee 
Diary of Societlea 


& 

z 


NA TURE 


I. ^ ■ „ ■ I,.. , 

THURSDAY, MAY 5, 1^10 


QRYSTALLOGRinUC RE^RARCUES 

CfystaSlint Structurt and Chemical ConstttuHon By 
^ A £ H Tutton, FRS Pp v 111+204 
(Lo n d on Macmillan and Co , Ltd , 1910 ) Price 
net 

T he series of sdenoe monof^phs projected bv 
MeMn Macmillan and Co has opened au<!- 
pkiotisly wrth a fascinating account by Dr Tutton of 
the exhaustive crystallographical researches upon 
which, for the past twenty years, he has been engaged 
It 18 a goodly story that he has to tell and well is it 
told. Without wearjjtajr the reader with an unwieldy 
mass of details, he plants in all essential completeness 
a vivid picture of an unusually coherent senes of in 
xestigatMMUL The immensity of the labour involved 
can be fully appreaated only by those who may have 
undertaken woric of somewhat similar character but 
the most casual reader can scarcely fail to be amazed 
at the extraordinary amount of work the author has 
contrived to squeeze into the leisure hours of a busy 
official hfc , by strenuously utilising every spare 
moment he has found time to accomplish a task 
which has set an ideal of what a complete study of 
the physical prx^rtles of crystalbsed substances 
should be Those at least who have at heart Eng- 
land’s position m the world of science are grateful 
to Dr Tutton that thanks largely to his efforts, 
In crystallography, at anv rate she stands so 

high, I 

Dr Tutton completed his scientific training and 
was looking round for a field for research at an oppor 
tune moment It was at that time being increasingly 
fdt by those speculating on the nxilecular arrange 
merit of crystals that little real advance could be made 
towards a solution of the problem until more numer 
ous and more accurate measurements of crystallised 
substances, eqiedally those constituting Isomorphous 
groups, were available Principal Mlers had already 
pu bl is h e d his Important memoir upon the characters 
of the red-silver minerals, pyrargyrite and proustite 
From that and ^milar work it seemed dear that 
small, but percaptftie, differences existed between the 
crystalline forms of the constituents of an isemor 
pbous senes, hi fact, the conclusion established by 
Or Tutton’s investigations was not so wholfy unfore- 
seen at that date as might be supposed from the 
opsniiig pages of his book It was, Ihowever. very 
destrobte that research of a similar, and, if possible, 
more oomprefaensive character should be extended to 
adttE^ salts, because in such the purity of the 
material, and me perfection of the crystals, could be 
greater certainty than when the 
pnoeaa been in nature s unfettered control To 
an htvesdgatlon of this kind Dr tutton determined 
to temta mmself, and he selected for Ids initial task 
the m»e membem containing potassium, rubidium 
and Cisduin of the Isomorphous group of which 
KaMgtSOJi 6H|0 may be taken as a typ«| their 
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crystallme form had tiot jirevioubly been properly 
studied 

It was part of Dr Tutton’s design that his re- 
search should be carried out with instruments as 
perfect as mechanical skill could produce He found 
indeed at hand a most efficient goniometer for the 
measurement of inter facial angles of crystals but 
when he came to the determination of the optical and 
other vectorial characters he was compelled to design 
an entirely novel equipment since nothing of the 
requisite standard had hitherto been constructed 
The first of these instruments was a gnnding and 
cutting goniometer by means of which it was pos- 
sible to prepare sections and prisms with absolute 
confidence in the accuracy of their orientation in the 
crystal The natural faces are seldom suitablv 
developed feu* optical research and the lapidaneS’ 
method was far too untrustworthy for Dr Tutton s 
standard This apparatus naturally called for a com 
panion instrument which should provide light of any 
desired colour at will Sodium light which is adopted 
as the standard in all measurements of refractivity 
IS of course readily available but no optical invewti 
gation oan be considered complete unless the colour 
dispersion has also been studi^ , previously crystnllo 
graphers had been restneted to the lithium and 
thallium flames of which the latter is actually poison 
ous and moreover, the study of interference figures 
often demanded light of intermediate wave-lengths 
Dr Tutton accordingly designed a most effiaent 
monochromatic illuminator, in which the dispersive 
agent is a single prism of very dense glass Spurred 
by the success achieved he proceeded next to plan 
u<?ing the principle of the interference of light an 
instrument of extraordinary delicacy for the measure- 
ment of variations in length He himself employed 
It m conjunction with the necessary additional appar 
atus which he fully describes for the measurement of 
thermal expansion and elasticity constants and an 
interferometer of his design was recently installed in 
j the Standards Department of the Board of Trade 
(Nature vol Ixxxii , p 338) The whole of Dr 
Tutton’s instrumental apparatus his been characterised 
by the painstaking enre bestowed upon those appar- 
ently small details which have such an important 
bearing upon efficiency of performance 
As already stated Dr Tutton opened his researches 
with a study of the crystalline form of the double 
sulphates of potassium, rubidium and caesium with 
magnesium He subsequently extended his investiga- 
tion to similar compounds of ammonium and thallium, 
which were found to possess closely related proper 
ties and also to the corresponding selenates Up to 
date he has studied the sulphates and selenates and 
many of the double sulphates and selenates with 
magnesium, zinc iron nickel cobalt copper man- 
ganese and cadmium Altogether forty four salts— 
Dr Tutton gives the number as fifty-four, but appears 
to have inadvertently reckoned ten of them twice— 
have been prepared and investigated, the greatest 
possible care being taken to ensure their punty and 
perfection of development no fewer than afitooc 


NATURE 


[Mav 5> 


2T% 


angles were measured and upwards of four hundred 
sections and the same number of pHsnu, have been 
cut The optical study incidentally raised some inter 
esting points in connection writh the phenomenon 
known as crossed-axial-plane dispersion Beautiful 
photographs of the interference hgures given by 
caesium magnesium sulphate In light of different 
wave-lengths at ordinary temperatures and at 78^ 
ire reproduced on p 169 The thermal expansion of 
the sulphates of potassium rubidium » and caesium 
alone have as yet been determined , the exacting nature 
of this work may be gathered from the remark on 
p 71 that each series of observations sixty four in 
all entailed five hours' continuous labour 
Certain definite conclusions have been established 
by Dr Tutton s work Ihe variation in the morpho- 
logical and physical properties of the members of the 
same isomurphous series though slight is progres- 
sively related to the atomic weights in the case of 
the three elements belonging to the sime family 
group The relations between members containing 
these elements are indeed so intimate that they may 
be regarded as forming an inner circle -a eutropk 
series as it is termed — within the isomorphous senes 
members containing unimonium and thallium though 
undoubtedly belonging to the same isomorphous 
series show greater deviations from the gcncnl pro- 
perties ( orresponding changes of tiic same order 
but in the reverse direction take place when selenium 
IS substituted for sulphur The results are so tabu- 
lated that the relations and differences irc easily 
grasped 

Throughout the book Dr Tutton has realised the 
importance of not intruding upon observed facts 
about which no possible doubt could be rji>ed any 
speculative matter which might be open to dispute 
and he refrains from dwelling at anv great length 
-upon the many interesting questions relative to 
molecular arrangement which are suggested by the 
results of his inve*»tigalion« Ih does, however 
argue that the possibility of ammonium replacing a 
single atom without much eiTecl upon the crystalline 
form IS incoifipatible with Barlows theory of close 
packing which ha* recently been attracting so much 
attention On the other hand Pope and Barlow in 
their first paper discussed the isomorphism of potass- 
ium chlonde and ammonium chloride and showed 
that the relationship in this case was in strict conso- 
nance with the close-packing of the spheres of influ 
ence Close-packing is Indeed merely a way of 
representing the state of equilibnum between the 
mutual intetactionw of atomic forces emanating from 
definite cenb-es it is difficult to attach any phvsical 
significance to loose-packing in connection with crys- 
talline structure 

Enough has been written to show that the book 
is one that should be read and studied by all inter 
csted in crystals their properties and their formation 
Finally wo hope that Dr Tutton may enjoy for 
many years to come health and strength to garry 
on the splendid work thaf constitutes his recrea 
tion 
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SO// MANAGEMENT AND PLANT GROWtH 
The Pnnaples of Sod Managoment By Proto. T 
Ljttleton Lyon and E O Pippin Pp zndii-t-S3* 
(New York The Macmillan Company, London 
Macmillan and Co , Ltd , 19*^) P^®® 7 * ^ 

T his book is the first of a now oeriea derigned by 
Dr Bade} for dass-room work and for speaal 
use in consultation and reference and the vduines 
are therefore larger and fuller than those of the Rural 
Science Senes ahich were meant for general reading 
and popular use In the present senes the subset Is 
to be presented in such a way that it shall develop 
clear thinking, sound argument, constructive 
imagination, and effecuve ap(dicatlon to the needs of 


life 

Dr Bailey contributes a , vigorous introduction 
strong in Its condemnation ot our present lade of 
interest in sod problems 

We arc accustomed he savs to think of the 
power of man in gaming dominion over the forces of 
nature —he bends to his use the expansive powers of 
steam the energ} of electric currents, but while 

ho IS doing all this he sets at naught the powers In the 
sod beneath his feet wastes them, and deprives hinw 
self of vast sources of energy 

Among the national resources that demand conssrs 
vation the sod takes a high rank 
1 ummg to the volume itself the subject is treated 
under seven headings , the soil is considered as a 
medium for root development, as a reservoir fw 
watci , as a source of plant food, the organisms of the 
sod are studied the composition of the sod air, Md 
the relation of sod to temperature Finally, meth^ 
of sod management are discussed The general Idra 
IS to treat the sod as a medium for plant growth 
to regard it from the agricultural and not so much 
from the geological point of view Thera Is, of 
course no particular novelty in this position, and 
several books have alread} been written In which the 
subject 18 dealt with in the same way, the arrange* 
ment of the matter therefore calls for no conuneRt 
Liberal use is made of photographs to illustrate 
the various points brought up, and there are some 
very good photomicrographs showing the structure 
of certam common rocks A considerable amount of 
time and trouble must have been spent on these, and 
also on the tobies of figures which have been 
freclv introduced The results obtained at the vanouf 
experiment stations in the Lnitcd State* 
drawn on and a good deal of material i* collected 
that mil he new to the EnLhsh reader and Interea^g 


to the American student 

But when all this ts it muat be admitted that 
the book somehow leaves an unsatisfactory impres- 
sion In spite of the attractiveness of the subject^ 
the present writer has to confess that be foundi^lho 
volume rather boring It Is hardly a book that the 
American student would enthuse” about, and U 
does not adequately repay all the labour that nBU|t 
have been b^towed upon it Wc somehow get a 
suspicion that the authors have searched neefO 
amongst the latest text-bo(^s and the latest b uttetin d 
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0uin amongst the depths of the subject they hre 
expounding, and so the book lacks that invigorating 
freshness that can only be given by men who arc for 
ever probing the secrets of nature and working 
among the things they talk about — its atmosphere 
as wrong 

We cannot help thinking that the authors would 
have obtained much better results had they workm 
on the model set many >'ears ago by Johnson, one 
of the best writers on agricultural chemistry the 
L nited States or, for that matter any other country 
ever produced He sets before the student accounts 
of the investigations that have made the subject 
shows pictures of the apparatus used in the classical 
experiments and gives some details of the actual 
workmg The result is a book that after forty years 
at ill retains its fresh Atess and its power of inspira- 
tion because it shows how men have wrestled with 
nature to win her secrets If when a second edition 
of the present book is called for the authors would, 
in a similar way make room for some of the classical 
work of the great masters, without extending the size 
of the book it is certain that their industry and 
painstaking efforts would meet with a more fitting 
reward E J R 


MECHANICS OF HEREDITY 
Z)az I efefhungtpfohlem tm I tchte der Eniwtcklungs 
meehanik hetrachtet By Prof E Godlewski 
Jun (Being Part ix of Roux s Vortrage und 
Aufsfitze uber £ntwickelun(,fmechanik ) Pp 

30X (Leipzig W Engelmann 1909 ) Price 

7 marks 

I N this book the author attempts a critical review 
of our knowledge of the mechanism by which 
hereditary characters are transmitted and makes 
)t his chief object to distinguish clearly be- 
tween ascertained facts and the inferences based 
upon them Part 1 contains an outline Of the facts 
of heredity only so much being given as is necessary 
to an understanding of their relation with develop- 
mental mechanics The possible inheritance of 
acquired characters is discussed, inheritance in 
oon sexual reproduction including an account of 
Winckler's recent work on graft hybrids and finally 
inheritance in sexual reproduction This is classified 
under the heads of blended mosaic and alternative 
Under mosaic heredity cases like Toyama's gynan 
dromorphic silkworm are included, which seems 
«caroely justifiable L nder alternative Inheritance 
and MendePs law the author seems not thoroughly 
to grasp the independence of the facts of dominance 
and segregation, and the same want of dearness In 
this respect reappears in the general summary Also 
in discussing tiie relations of the different forms of 
heredity we note a couple of slips in his account of 
Galton's and Pearson's statements of the law of 
ancestral heredity 

In part 11 the author is more completely master 
#f Ills subject Essentially the problem to be solved 
is wbEdier a substance which determines the appear 
anoe of Inherited characters exists and is transmitted 
from generation to generation, If so, where it is 
NO 5114, VOL S3] 


localised and how it acts so as to produce the 
different kinds of heredity found in different characters 
In the same or different organisms The theory 
originally made familiar by Roux and Weismann 
that the nucleuik and especially the chromosomes are 
the bearers of heredity is first discussed and the 
wo^k of Dricsch and his hypothesis of Entelechy 
are explained and finally the theones of Semon and 
others are reviewed It is pointed out that writers 
are divided into two schools — those who believe in a 
transmitted substance as the basis of inheritance and 
those who regard such a substance as a medium 
for the action of inherent properties The next four 
sections deal with work which seeks to discover a 
transmitted substance and especially with work on 
the nucleus Recent work on amitosis the structure 
of the germ-cells ind the facts of fertilisation leads 
the author to conclude that from these phenomena no 
nuclear mono|K>l> m mhtri lance can be deduced 
A review of recent work on the chroino<4onics leads 
to the same conclusion, although their constancy in 
number and form for each species is admitted Fick s 
Mandvrierhypothese is regarded as equally con- 
sistent with the facts with Boven s theory of indi 
viduality Perhaps insufficient weight is attached to 
the work especially of American cytologists on the 
behaviour of the chromosomes in the maturation 
divisions, and in the general summary the author 
admits that he regards the appearance of their con- 
jugation and of the relative independence of paternal 
and maternal elements as illusory Since the reality 
and cause of Mendelian segregation is nowhere fully 
discussed, this question might have been treated more 
completely with advantage 

Perhaps the most important section of the book deals 
with experimental work on hybridisation and fertilisa 
tion of non nucleated fragments (Boven Seeliger 
Delage &c ) combination of artificial parthenogenesis 
and hybridisation (Herbst) and the results of poly 
spermy (Boven) These experiments are very 
thoroughly described and the conclusion is arrived 
at that from them also no evidence for nuclear mono- 
poly is obtainable Hiat the nucleus is of primary 
importance is proved but the relations between 
nucleus and cytoplasm rather than the nucleus itself 
are regarded as the basis of heredity At the end of 
this section a summary of the evidence for the action 
of the cytoplasm is given although relatively little 
work has b^n done m this field >et one feels that 
the treatment is rather meagre compared with that 
devoted to the nucleus 

In the last sections arc discussed the nature of the 
determining substances (possibly enzjmcs &c ) and 
work on the influences of external factors on chang 
ing the Vercrbungsrichtung The work of Guthrie 
and Magnus on transplantation of ovaries is men- 
tioned but the author does not seem to know the 
paper of Tower on the beetle Leptinotarsa 
The bock, on the whole is eminently readable, and 
succeeds well in its difficult task of summarising the 
results of recent work and of disentangling ascer- 
tained fact from deduction The author regards 
experimental facts as the only legitimate proofs of 
the basis of heredity, and a tendency to be perhaps. 
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unduly of all other evidence U a fault oo the 

nght side He has su c ceeded in including work 
which appeared almost up to the time of publication 
of the boc^ and has produced a most valuable account 
of what is known of the subject* 

AMhRlCAN GEOLOGY 

Gtdogy Shorter Course By Thomas C Chamberlin 
and RoUin D Sabsbury Pp xvhi+978 (London 
John Murray, 1909.) Price air net 
A College Text^book of Geology By the same Pp 
xvlii+978. (New York Henry Holt and Co 
1909) 

T hese are respectively the Engti^ and American 
editions of the same work and each weighs 
3 lb 10 oZj without in any way approaching the 
dimensions of a German Handbuch We are not 
clear in this case if the insertion of an English title- 
page adds to the pnoe of the work , but we note that 
the larger textbook by the same authors costs 63s 
In LondtHi and 505 in New York This shorter 
course is not one that could be used in colleger in 
our island, except as a description of the geology of 
North America; while as a reference-book on this 
subject and on the valuable original views of the 
authors the larger work is manifestly superior 
It is a misfortune, which often must be felt in our 
own colonies, that text-books on natural history re 
quire a local setting and foundation, even the first 
4^3 png>es of Messrs Chamberlin and Salisbury’s 
shorter course, dealing with physical geology are 
alinost entirely illustrated from American sources and 
are, of course, all the better on that account, in view 
of the intentions of the authors Maps of the United 
States Topographic Survey are utilised effectively as 
in Mr Salisbury's treatise on physiography, and 
photografdis of landscape-features, such as the 
riffled sand-dune on p 100, the Bad land topography 
on P i 33 f aftd the dust-cloud of P^Wo on p 381 are 
so beautifully reproduced that wc cannot blame the 
publishers for their choice of heavy paper *Ln 
Crete,' by tbs by, in the description of the last- 
mentioned picture, should bo Lacroix, 'Gyrvan on 
p 406 Is our Scottish Girvan, and the Achfiischen 
earthquake'* on p 348 is surejy an accidental hybrid 
The c^er of Punkabarju, shown on p 373, is not In 
Scandinavia but in Fkilend. But tbm are very few 
nusprints in this handsome volume 
The account of glacial phenomena Is of especial 
interest, and the views of various writers as to gladeiv 
motion are oarefuny stated (pp 380-8) There Is 
probably less difference bbtween the views of TyndaH 
and James Tliomson (not 'Thompson *) than Is here 
suggested, lVii<kdl himself wrote In his ’Forms of 


the gist of the Regs] 
gipcim dianges its fci 
under preetute which 


He does not appear to have insisted upon actual 
fracture as neceseofy to glader-fiotlQn. 

Other tntere^ing are tbbt of the 

^aaeUeiinil prlgin of the eolar whkhis herft 
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concisely treated (p 430) and that of tfra d e p t h to 
which water from the surface may penetrate tig earth 
(p 197) &ceUent diagrams are ghreo of the effOflta 
of faulting and folding on the outcrops of s tra ta on a 
level surface 

In the stratigraphical section of the book, we may 
note that an Archeozoic era is accepted, its rod» 
being in part sedimentery, but lying unoonforasably in 
most places beneath those of the Proterosolc (Atgon* 
kian) era Diagrammatic maps after Do La^^ment 
are given to show the distribution of certain etsata its 
Eurt^ , but their scale is too small to render them 
serviceable as guides. That of the Devonian system^ 
for example, allows of the existence of only the Lower 
Devonian s^es in the British Isles, and the 
tion of the Devonian lakes in Wato and Irebitd le 
smgularly capricious Maps of* North America are 
given for eadi system, usefully discriminating betwesa 
actual outcrops and conjectural extensions. 

The Carboniferous period is divided futo a lower 
Missisatpptan and an upper Pennsylvanian period ; the 
Cretaceous into Comanchcan and Cretaceous proper 
This last subdivision houever raises exactly the 
same difficulUes as the attempt to restrict Silurian to 
the upper part of the old Silurian system* European 
readers will gain greatly from the last half of the 
book Though they cannot accept it as their only 
text book of geology, they will recognise at all points 
the originality and perception of the authors 

G A J C 

ELECTRIC WiVBS JiV THEORY AND 
PRACTICE 

(i) Electric Waves An Advanced Treaitse on Aiter- 
nvUng-current Theory By Prof W S FrankHfv 
Pp X+315 (New York The MacmiUan Co , 
London Macmillan and Co , Ltd , J909.) Prke 3 
dollar* net (lot net) 

(a) Wtreleas Telegraphy and Wtrdst* Teiephany 
An Elementary Ireatue By Prof A. B ^ICimiie% 
Second edition Pp vti+379 (London T Fiahcr 
Unwtn, 1909 ) Price 4< net 

(3) Wirelett Telephones and How They Work, By 
Dr J Erskine^Murray Pp iU+dS. (London 
Crosby Lockwood and Son. 191a) Prim dd 
not 

(4) Handbook for WueUse Tetegyafk Operatari 
Pubhsbod for official use October, 1909* Prim ^ 

(t) pROF FRANKLIN'S tremim. aldtougli V It* 
A title It might be ojtpocted to detd tnnm »pr* 
ticularly with that dam of etectrie wmes nmd In 
Hertnan telegraphy, deals «dtb die whole suhfefet of 
electromagnetic waves, and ia more adequately dfr> 
scribed by Hs sub-tide Indeed, dte sub,em of wim< 
less telegraphy is ^ven, if aeytfaliA lets than itathrir 
riiare of attention on die gr on od dim It is already 
adequately treated in Fledi|ng*e PrinripUa of 
Electric Wave Telegraphy ' It ia to bo wliM dwt 
all authors mowed a s l m Ua r moderation and imlralat. 
The volume openS) after a brief mtroductCMjr •tliaglcr* 
with two diapteas on water , warns and wave fndnS» 
which serve ae a uf^l Jntrodwedoa tw the priadMl 
Idem qf wqve motion^ The next four cfanFlwa 
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‘with the general mathematical theory of elec^tro- 
magnetic waves, with special reference to transmis- 
sion and telephone lines, and in the sixth chapter 
Hertnan telegraphy is briefly discussed from the 
practical side The next two chapters forming the 
second part of the volume deal with harmonic 
analysis and non harmonic £ M F ’a and currents 
and bear directly on the problems met with in alter 
nating-current machinery l*he mathematics is ad- 
vanci^, and the book is only suitable for advanced 
students In an appendix arc given eighty-eight 
problems for the student to work out, and there are 
a number of very excellent diagrams 

(a) Prof Kennelly describes his book as an elemen 
tary treatise , it covers both the theoretical and 
practical side of winelcss telegraphy and telephony, 
and is admirably suited for the rcodtf with only very 
alight technical knowledge The exposition of the 
theoretical side is clear, a nd the description of 
practical methods though short is sufficient to give a 
general idea of the present position of the art The 
only objection which we ha\e to raise against the 
book IS on account of the diagrams which are 
numerous but far from clear Those in the earlier 
part of the book especially are on so small a scale 
that they arc practically unintelligible, this is the 
more to be regretted as the type and paper are excel 
lent, and there is no apparent reason why the dia 
grams should not be equally well reproduced 

(3) I!>r brskine-Murrny's little book is a popular 
exposition of the methods and present position of is ire 
less telephony Dr Erskinc-Murray combines a 
thorough knowledge of his subject with the power of 
clear and simple explanation and we know of no 
better book for those of the general public who are 
anxious to know how wireless telephony now stands 
We arc rather doubtful whether the somewhat rosy 
view of the future taken in the Inst chapter ts likely 
to be realised although the advances already made 
make one chary of expressing too strong a doubt 

(4) No stronger evidence of the assured position of 
wireless telegraphy as a commercial means of com 
munication could be afforded than the publicalion of 
this Tittle Government handbook The book itself does 
not call for much comment, since it contains only 
instructions and regulations for operators on board 
ship or in coast stations but that such regulations 
should be called for is a more convincing proof that 
wireless telegraphy has settled down to the steady en- 
}oyment of its owrt kingdom than any number of 
treatises or popular booklets. The portion of wire- 
less telephony to-day is much the same as that of 
wireless telegraphy ten years ago Will tgio see the 
Issue of a Government handbook for wireless telephone 
operators? 


nVR BOOK SHELF 

The Lh^ocl Geological Society A Retrospect of 
Fifty Years* Existence and Work By W HeWitt 
Pp *17 {UetTpoeX C Tinling and Ca, Ltd-, 
* 9 ^ 0 .) 

Fm Lhwpwl Geological Society, which was estab- 
^ Oeoem^ 13, 185a, has sifneilsed iu 
^iiee hy the> puMication of this votome, iWliWi fai- 
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eludes an account of the history of the socieM anf 
Its geological labours a list of papers printed m the 
Proceedings, and biographical notices of some past 
members The society origmnted from a meeting 
held at the residence of G H Morton who was its 
real founder, and for about forty years the chief mov- 
ing spirit afinong the members A capital portrait of 
him is given Well known as the author of a volume 
On the Crcology of the Country around Liverp^ 
and of a scries of important papers on the stratigraphy 
and paUcontologv of the Carboniferous rocks ot FlinU 
shire he was one of the most distinguished of pro^ 
vincial geologists Bv regarding the country within 
fifteen miles of I iverpool as their proper sphere of 
study, the society took the Carboniferous limestone 
series of Flintshire as their foundation rocks together 
with the succeeding Millstone Grit Permian, Trias 
Pleistocene and Recent deposits 
On all these formations the members of the society 
have done excellent work Undoubted Permian strata, 
including n bed of magnesian Ihnestone with 
Schixodus were described by Mr £ Dickson at 
Skiliaw Clough near Parbold The researches of the 
late T Mellard Reade on the Triassic rocks the 
Glacial Drifts and the recent physical changes in the 
Lancashire district are well known Mis portrait U 
included, also that of Dr Charles Ricketts another 
enthusiastic worker who dealt with many local 
physical problems There is one other portrait, that 
of Joseph Lomas, who had done much in investigating 
the fauna flora and origin of the Trias Unfortun- 
ately a railway accident in Algeria terminated the 
life of this zealous and genial worker at the early 
age of forty-eight Photographic plates are given of 
the famous fmtprints of Cheirotherium from the 
Keuper Sandstone of Storeton, in Cheshire desenbed 
^ M(>rton, and of the gypsum boulder from the 
Glacial Drift of Great Crosby described by Mellard 
Reade The volume has been carefully prepared and 
Is a valuable and interesting record of the work of 
Liverpool geologists 

Catalogue of the Lepidoptera Phalaenae of the Bnttsh 
Museum Vol lx Catalogue of the Noctuidas in 
the Collection of the British Museum By Sir 
George F Hampson Bart Pp xv + sm, plates 
cxxxvii-cxlvii (London Printed by Order of the 
Trustees British Museum [Natural History], Long- 
mans and Co B Quantch Dulnu nnd Co Ltd 
1910 ) Catalogue j^s plates 12s 
Wa have again to congratulate the authorities of the 
British Museum and the indefatigable author on the 
appearance within less thin a vc'ir of anoth^ 
volume of this highl\ important descriptive caU- 
logue of moths It is the sixth which has been 
devoted to the Noctuid'c and is the third and last 
volume dealing with the great subfamily AcronjrctliMB, 
of which 385 genera and 2288 species (a hrge propor- 
tion new) are desenbed and a grc^t number Illus- 
trated in the three volumes devotrt to the subfamily 
It may be useful to note that at the commencement 
of h» work Sir Geor/jc gave a table of fifty<;^o 
famllica of lepidoptera of which wen (families 
33 ”39- inclusive) ore butterflies placed between famil, 
3a, CastiniadsE and fiinily 4® Fuschemonidsa tho 
remslninfr fortv five families being moths Of these, 
the first three the Syntomidae Arctiad® and Agaiia* 
tidm are described in the three first volumes of 
the work, while of the fifteen subfamilies Into 
which the Nottuldse are divided at the commenoo> 
ment of voL iv , only the first four subfamilies 
have vet been dealt with It therefore fellows that 
the nfne volumes which have hitherto a ppye d can- 
not bo expected to represent a quarter ana perhaps 
not even a tenth of the whole work, «iAou^ 
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many of thr families of moths and the subfamilies of | 
Noctuidse still to be monographed are undoubtedly' 
much les8 numerous m spedet than those already < 
descnbed 

When we consider how very few species pf insects 
were known to entomoloj^ists a centuiy, or half or 
even a quarter of a century ago the enormous in 
crease in our knowledge of this sub^t within the last 
few years is bimply marvellous even to those who have 
witnessed and to some extent kept touch with its 
progress from day to day 

on the Poultry Industry in Belgium By 
Mward Brown Pp vnl+ns (London National 
Poultry Organization Solely, Ltd , <910 ) Price 
IS net 

In 1906 and 190^ Mr Brown visited America Z>cnmark 
and Sweden to mquire into the methods followed m the 
poultry industry, and during last year he visited Bel- 
gium with a similar object Probably in no country 
in the world is intense production more general than in 
Belgium one consequence being that it supplies Its 
own poulti^ and egg requirements and is not depen- 
dent, like England on imports from foreign countries 
indera It has a surplus for export 
Although in some respects the conditions in 
Belgium resemble those obtaining in EngLnd 
Hiere is the fundamental difference that the Belgian 
fanner specialises in small ftnimnts like poultry 
rabbits even in pigeohx and cage-birds as u 
hobby p whilst the Fngllsh farmer has gone in 
for larger stock Poultrv farming pure and simple 
18 not common But everywhere Mr Brown found 
that poultry hgured as an adjunct to the farm 
particularly on the small holdings In some cases, I 
indeed, land did not come under cultivation until it 
had b<^n run over for some years by fowls and 
fertilised by their droppings Thus the Campine 
district, which extends front Mahnes east and north to 
the Dutch frontier was at one time merely a sandy 
plain covered with fir trees About thirty years ago 
the peasants began to raise chickens for sale to the 
fatteners the industry spread and now the trees are 
gone and the whole distnet is farmed It would be 
interesting to know how many tons of purchased food 
were consumed per acre in effecting this change Egg 
production is stated to be the mam object and the 
birds are looked after by the women and children , the 
methods are however, essentially simple no more 
elaborate appliance being used than is absolutely 
essential 

The report contains a number of useful details and 
concludes with a mimber of recommendations The 
small holder in particular it urged to devote tome 
though not all of his attention to poultry and it is 
suggested that poultry-keeping should be encouraged 
on land at present waste Various methods of man 
agement are also recommended 

HaUeyU Comet tts Htstory mth that of other noted 
Comets and other Astronomical Phenomena Super 
sHUons I'Ve By Rev John Brown Pp 52 illus- 
trated (f^ndon Elliot Stock, 1910) Pnoe ts 
net 

As a useful collection of facts and references concern 
ing Halley 9 comet this small vdume will take a 
place in the mass of comet literature now appearing 
so profusely It contains nothing startlingly novel 
to a great extent a compilation of interesting 
oddments gathered with due acknowledgments from 
various sources In many places extraneous material 
18 introduced, rendenpg the book perhaps more in- 
teresti^ but less sidtable as a precise account of 
what ffprtsumcs to deal with The four illustrations 
are rather crude and of no espedai interest 
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LETTERS TO THE EDITOR 
[The Sdtior does not hold himself responsthU for opkUone 
expressed by his correspondents Neither can he undertake 
to return or to correspond Vfith the writers of rejected 
manuscripts tniended for this or any other part of Naturx. 
No notice is taken of anonymous communUattons ] 

The Orientation of Crystals of Ice in a Flux of Hea 

It wae found by Forbes many years ago that the thermal 
conductivity of fee was better along the pnncipal axis 
than at right angles to it Stranco in 1897 does not 
come to any dehnite conclusion in deciding that such is 
the case It is well known however that the formation 
of surfute ice by conduction always shows the principal 
axis of the crystals to be normal to the freezing plane or 
in other words in the direction of the flux of heat from 
the underwater Since ice is a better conductor of heat 
than water it is to be expected that If any difference exists 
in the conductivity in the two dinectlons the ice crystal 
would form in such a way as tot dissipate the heat more 
reftdily 

During the proress of the formation of an ice mantlf^ 
In a rather large Bunsen icc calorimeter my assistant Mr 
F H Diy directed my attention to a rather interesting 
case which, I think proves the better conduction along 
the axis of the crystal Hie bulb of the calorimeter was 
about two-thirds Immersed in a freezing point mixture 
this particular cnionincter was unusually difficult to start 
and alwo\ s refused to freeze when ether was rapldlv 
evaporated in it or when a saline ice mixture was intro- 
duced In consequence our custom has been to add some 
liquid air or solid carbon dioxide as most convenient at 
the time In this case we used solid carbon dioxide The 
underioohng muht liave been considernbtL around the inner 
}.,lafis tube and a sharp temperature gradient resulted 
l^twoen the lower part of the (flass and the walls of the 
calorimeter Heat was flowing in from the frcczmg^lnt 
mixture but near the surface the heat flowed in more 
rapidly around the exposed portion of the bulb The ice 
formed ns usual but on withdrawing the caJorimrter for 
inspection we found growing out from the solid mantle 
of ire long needles and thin plates which were perfeeth 
orientated along the Itnrs of the flow of heat The crystals 
near the top of the mantle were directed at an angle up- 
wards while those at the base were found normal to the 
mantlo surface Between these positions the cr\ stale grew 
at a corresponding inclination to the mantle surface This 
I think conclusively shows the path of best conductivity in 
the ice crystal to be along the principal axis 

H T Baxnib 

McGill University April 19 


Zeaman Effect of the Yellow Mereary Lina A 5770 

It is well known that the separation of the mercury 
line A 5770 in a magnetic field Into a triplet is abnormal 
inasmuch as the value of the ratio e/m of vibrating 
electrons Is much greater than that obtained frotn expefL 
ments on kathode rays or from measurements of the 
Zeeman effect on other lines of mercury and of other 

elements Lohmann first noticed that the line is separated 
into a nonet in strong fields, but did not investigate Its 
type Bv using an ccmlon spectroscope of resolving power 
430000 for x-o-SM I found that the distritwtlon of lines 
in the nonet can be accurately examined by using a 
vacuum tube of special construction From a field of 
18 €Kx> gauss upward the Hoes composing the nonet were 
distinctly observed with my instrument They are die* 
tributed in three groups of three hnes each ctssely 

arranged at equal Intervals, and each group occupies the 

position of the normal tvipleb No diss^met^ with 

respect to the middle line was noticed Severtd measure- 
ments in fields between iff, 000 and aff 000 showed that the 
separation of lines In each group Is proportlqnal to the 
field strength so that in weak fields each grOup appears 
as a single line The lines of the middle group are eqvsli^ 
bright but the Intensity of the remaining two groups of 
lines diminishes as we proceed outwards Just |u is the 
case with the mercury line 5461 which is also divided tttd 
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a nonet Range i law it applicable to 5770 the type of 
the nonet is luch that the hnei form aliquot parts of 
aace/m H/4r and the difference in the number of vlbra 
tiont of these lines cun be represented bv 


®> ±8- ±8“’ ± f' 

q 

Considered at a triplet which corresponds to lines o ±^a 

Gtnehn found that e/m«ao2Xia' v Baeyer and Gehrcke 
obtained a obx 10^ which tt also the number 1 have arrived 
nt from the same standpoint Considered at a nonet how 

ever we have to multiply the above number by - to that 

the corrected result tuint out to be — 


Gmelin 180x10' 

^hreke and v Baeyer 1 83 x 10' 

Nogaoka 1 83X 10' 

This It in close agreement with the same constant obta ned 
from measurements on the nonet of the mercury line 5461 
for which e/m»i8oxxo’ 

The above examination of the line 5770 shows how the 
different types of a class of nonets are derived from normal 
triplets 

Starting from the normal triplet A we get nonets of 
types C and D by doubling the intervals of component 



lines of each group, as shown in Fig i Considered as 
aliquot paru of a thev are represented by 

B o, ±|, ±»., ±|., ±». 

C o, ±^<1, 

D o, ±? ±?a ±ia ±^. 

with direction of electric force as shown in the figure, p 
indicating that it Is parallel and s at right angles to the 
direction of the field B is represented by the line 5770 
C by the neon lines 6678 and 6303 and D by the mercury 
line 5461 Probably there Is also a type 



Intermediate between A and B Qf the different lines 
which I have examined the copper line 5105 seems to 
belong to this type, but as it requires hi^ rtsolving power 
1 have not bem able to clear up this point It appears 
to me quite probable that triplets which show broatoing 
of lines and no asymmetry in high fieldi, and give values 
of tf/m greater than x^Syx 10', belong to some of the Inter 
mediate types H NaoaoIuu 

Physical Institute, University of Tokyo, March sq 


Thi t^artiUalnf Infloei|cs of SnnKfbt 

In Natuu of February 17 Is a communication from Mr 
and Mrs. Howard pointing out that the pro^le explana 
tion of the advantage of leaving land rough ploughed 
during the hot weather In India Is that the biological 
^nges which occurred under the oondltkms of Messrs 
Russsll and Hutchinson's experiments occur hero also. 
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The following temperature record which Is one of tho 
highest I have will be of interest in this relation — 


Date May s8 1906 


MsKiDittm shade tcmpeiaiuie 

107* F 

4a C 

Mmximam ttmperaiure of koil 3 in deep 

109 

43 

• 1 0 , 

109 

43 

If If 9 

104 

40 

• i» * f 

100 

3» 

2 *• 34 > 

93 

34 


Other records of soil temperature in Behir are published 
in An Account of the Research Work m Indigo at 
Dalsing Serai I 903“4 by Bloxam Leake and iHnlow 
(Appendix li } Temperatures approximating to 50 C at 
I inch from the surface were recorded 
The hoL weather temprrature litre (Behar) is not so high 
os in some other parts J acobubad enju) s ' one is hich runs 
up to 137® F on occasions and the whole of thi western 
part of the Punjab (an area equal to about twice that of 
the British Isles) is liable to maximum air temperatures 
of iio®-xi5® F (43®-4b® C ) so that the surface soil in 
that part may be assumtd to attain an average temperature 
some 10® F (5® C ) higher than hen at Ihjsa but it is 
certain that, however uncomfortably hot India is its soils 
never attain a temperature anything approaching 100® C 
Dr Russell mentions (Naturx March 3) that biological 
changes at temperatures below 100 C are being studied 
so that we shall doubtless learn shortly m how far they 
assimilate under these conditions to the effect at 100® C 
In any case It must not be forgotten that there cannot 
be much difference in temperature between roughly 
ploughed land and unploughod land which has carried a 
(oid weather crop in both the amount of moisture in the 
first 6 inches will bo nominal and the thermal capacity 
of each must be much about the same Ihe roughly 
ploughed soil will include more 'ur and I should expect 
the rise of temperature at 6 inches to be rather greater 
in unploughed umd Hence If this agricultural practice is 
found to M accompanied by important biological changes 
this must be due to some cause other than mere tempera 
ture 

Rigarding the effect of sunltghl this can onlv affect 
the outside surface in unplou^hid land this is better 
definixl than In broken up land and during thi ploughing 
operation more soil Is exposed Ctcmporarily) to the sun 
than in the former case but the ploughing here referred 
to is commonly one ploughing not a "multiple stimng ' 
such as occurs in the preparation of tlie seed bed 
Finally it is perhaps unnecessary to mention that this 
rough ploughing resuhs in other advantages than tho^se 
mentioned One is that the soil absorbs more of the first 
monsoon rain than unploughed land and can be prepared 
for monsoon crops much more quickl\ 

Pusa April 13 J W alter I father 


ObMrvatioQi of Halley a Comet 
I SAW Halley s comet through field glasses on Sunday 
morning April 34 at 3 40 It was then about 10® above 
the honson ao® to the left of Venus and slightly under it 
It was very distinct from 4 o to 4 30 At in best 4 15 1 
could just distinguish the head by the naked eye but only 
for a minute 

The tail appeared broad and short onI> about twice the 
moon s apparent diameter m length with its axis at 40® to 
the horUon The tail began to grow indistinct at 4 30 but 
the head was visible to a 43 

The sky was not ideal 1 egasus not distinct CissiopeU 
only partially seen but Venus was verv distinct and bright 
I saw the comet again yesterdij — Monday April y— 
from 40 to 4 15 Tne »k> was not at all char The 
comet was in a line with Venus and still about ao® to 
the left 1 could not w e it wiih the naked eve 
This morning April a6 comet was clearly seen from 
3-45 to 430 tail appeared longer and more elegant 

in appearance It was perhaps 5® above Venus and less 
than 30 ® to the left The head was easily seen at intervals 
try the naked eye but the tail showed onl> a trace and 
that only once 

The measuremonU are only by the e>e, but ar^, I think* 
falrty correct C Leach 

Malta April sfi. 
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Anoffl«loo» RMwMng of Hxfromftor 
Mb Rjcuabdbon's expbmotion In Hatitu of April t8 of 
the anomalous readings referred to does not seem very 
satlsfac^ becauM, owing to ^ presence of dust in the 
atmosphere the air Is never sopersaturated Indeedi it is 
seldom even saturated owiim to the presence of some 
particles having an affinity for water vapour But even 
supposing there had been supersaturated air at the time 
thw the "dry bulb*' would also form a condensing sur 
and would have been heated as well as the wet bulb 
Portunatehr# the observer of the anomalous reading noted 
that the temperature was rapidly falling at the time, and 
the bad conducting covering of muslin would quite account 
for the wet bulb faffing slower, and so reading higher than 
the diy J A 

L0ND02V TO UAJ^CHESTER FUGHT 

^HE euocess of M Paulhtn in reaching Man- 
* Chester from London by aeroplane and thus 
gaining the Dtkh Mail priee of loooof, for which 
Mr Grahame-White hm made such a valiant 
struggle, is the second case in which an English 
aviator has been within meastirable reach of a sue 
ceu which has actually been adueved by a French- 
naan. Last summer it was Latham who attempted 
and failed to cross the Channel, and Bldnot who 
carried off the palm. 

The success of the present effort affords a striking 
measure of the rapid progress that has been made 
within the last three years in extending the perform 
ances of aeroplanes When first the offer of the prize for 
the Manchester ffJght was announosd it certainly looked 
as if a more useful purpose would be served by offer- 
ing a pnze to anyone who couffi fly at all It is 
hardly ukely that if the only inducements offered to 


aviators had been prizes for such long distance flights 
as the present one, the same amount of attentlcm would 
have been devoted to short flights , but numerous pri- 
vate Individuals notably in France, filled up the gap 
by offering a large number of smaller prizes for more 
modest achievements and, as soon as a flight of a 
hundred yards had been performed, the mam diffi- 
culty of performing a flight of a hundred miles was 
overcome All that remained necessary was expen- 
enoe, and such increase in the carrymg capaci^ of 
aeroplanes as was necessary to provide an adequate 
supply of ffiiergy for the Journey 
Owing to the fact that boffi aviators used Farman 
biplsMSj the results do not teach us anything regard- 
ing the relative merits of different types of machine, 
and it would be premature to draw any inferences 
regarding the relative ments of * monoplanes and 
biplanes,' in view of Bl^rlot’s monoplane success 
last summer The Farman biplane, like most other 
aeroplanes, Is (niAably longitudinally stable and 
laterally unetable, and in a short trial which Mr 
Grahame-White made early In the afternoon before 
starting, the madilne is described as swaying from 


against the wind he was 'twisted firom side to side 
and progress seemed impotsiblef so he decided 
luctantly to come down , four nwutes aftw Paulbaii 
had again started and only ten miles behind him. 11 
the rMult proves anything, it is that the French 
aviator was either mors skilled In checking the lateral 
oscillations of his machine in a high wind, or that hli 
greater exptflcnce of meteoroloigical conditions en- 
abled him to seize opportunities which Mr Grahame- 
White missed Possibly, too, the difference of altitude 
may have affected the conditions, for, aocordiiy to 
all chronicles M Paulhan seems to have flown 
higher than Mr Grahame-White At any rate, Mr 
Grahame-White was at a disadvantage, for he 
started off without waiting for a meal on me first day, 
after hearing of M Paiuhan’s start, and was prob- 
ably less fit for his task the next morning what 
ever the explanation, however, it is abundantly shown 
that the time has not yet come when aeroplanes can 
be generally used for touring oH regular purposes 
of transport but that much practical experience and 
fair weather are still required before a succeMful 
flight can be relied on It is, indeed, ^ matter of 
congratulation that the landings were all effected in 
safety, and that neither Mr Grahamr-White nor M 
Paulhan had any misfortunes of a serious character 
At the same time, M Paulhan is reported to have 
stated that he would not repeat the experience for 
double the prize, adding — 

' People fancy that becauK I did the flight well within 
the time it was all plain sailing 1 can assure them that 
from the time 1 loft Crewe the strain and anxiety with my 
machine was a tremendous burden, and when 1 put on 
I speed and came within sight of Manchester I felt a perfect 
' rag wond^ng all the time if I could ever reach my goal 
I don t believe now that it is dll over that 1 could have 
kept it up a quarter of a mile further ” 

M Paulhan has well earned his prize but it is 
sincerely to be hoped that those who have money to 

J ^ive dway in the future and wish to promote the 
evelopment of aviation, will devote it to competitions 
which are less strenuous tests of physical endurance 
and more rigorous tests of the development of real 
advances in the construction of aeroplanes The 
Aenal League's appeals in this direction have not met 
with too generous a response from the British public 
The use of the Gnome motor in these flights clearly 
demonstrates that the rotating-cylinder type of engine 
has a future before it It obviates the vibrations 
necessarily associated with reciprocating engines, and 
affords a simple means of cooling the cylinom The 
pnnaple is old enough and mathematicians have 
long puzzled over how to apply it, but the practical 
difficulties appear not to have been overcome until 
quite recently 

The flight has not been without its lessons regard- 
ing the means of finding one's way in the air In 
this case the Londem and Nortb-Western tine was 


side to aide dangerously In this reflect both com- followed the course being indicated tnr whitening the 
petitoni hod the same difficulties to contend against sleepers in places and the possible hal^g places Msq 
and m view <rf the fact that Mr Grahame-White la a being dearly marked. 


accent flytf both on the Farman biplane and on the 
mMot monoplane, and ha made a good sizty- 
vffve-minutes ^ht on the Farman machine, it is 
ivdbable that under reasonable weather oonditlona the 
contest would have resulted in a tie Mr Grahame- 
>^ue*s faUuce was certainly attributable to the bad 
weather He only started from London at 6 29 p tn 
on (earning that Paulhan bad started an hour before, 1 
and thus he dras only able to get that nlgd^t to Roode, 
about the time when M. Paulhan descended at Lich- 
fiykl, fifty-seven miles in front 
On the following mombig diaoces were again 
against the English oofnpentor, for, after struggling | 
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If one eueoeea hM thue been eoored in April tiie 
DeuUehe ZetttehHft LuftielMakrt, on nie odier 
hand, desenbe* Apnl ae the blade mondi for aCHal 
navigation, and April 3 ee the Dttt free In the 
issue for April ao are portraite of Prof Abagg, t>r 
Delbnick and Herr Bandubn, vletime of the aeddente 
to the balloons SchUsttn Md Pqmmsm, both of wbidt 
salted on that day, next we have Dr Alberd’e aod* 
dent wltH a BUriot maditne in Munirii, Blon*e 


tn this single number <ri ^ Journal In view of thie 
seriee of misfortumsei we again et^raae tlje 
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that future friends of aviation will discover means for 
advancing its development that will not tempt men 
to repeat such dangerous adventures as ucre inevit- 
ably associated With the London to Manchester flight, 
and that M Paulhan s success will not stimulate a 
number of less experienced followers to attempt to 
emulate his achievement G H BavAN 


THE FIGHT AGAINST SLEEPING SICKNESS ‘ 
{i)'T'HE report of the German Sleeping Sickness 
Commission is an attractive work in which 
even those who are not specially concerned with the 
problems of sleeping sickness may And much to 
Interest them. In addition to u great mass of detail 
bearing on the etiology diagnosis, treatment, and 
prevention of a disease which is at present the most 
important economic problem of European adminis- 
trations in Afnca the work contains many facts and 
observations of ini|crMt to the naturalist and the 
anthro^logist and is illustrated by numerous cx 
quisite photographs A certain number of the illus- 
trations have as might be expected in a work of 
this kind, a melancholy interest, representing the 
ravages of the disease as shown by sufferers from 
it, or even more significantly by deserted homesteads , 
but others give a vivid idiea of the scenery of the 
shores of the Victoria Nyanxa and of the dwelhngs 
habiU, and appearance of the natives of that region 

After a brief introduction and an account of the 
general course of the expedition by Dr Koch there 
lotlow sections on the etiology of sleeping sickness 
by Or Koch, on diagnosis and un clinical observa 
tions by Prof Beck on the treatment of the 
disease by Prof Beck and Prof Kleine, and on 
preventive measures by all three authors In an 
appendix are to be found meteorological observations 
made during the expedition and a history of 180 
cases of sleeping sickness that came under observa 
don and treatment, with their temperature charts 

llie section on etiology is divided into two parts 
dealing respectively with Trypanosoma gambtense 
and ulossina pdlpaUs Trypanosomes were found 
not infrequently in the blood of persons whose glands 
did not show the characteristic swellings and who 
presented no symptoms of disease The number of 
trypanosomes in the blood of infected persons was 
always small and appeared to be subject to penodic 
variations In the lymphatic glands trypanosomes 
were more numerous than In the blood It is stated 
that the trypanosomes in the blood were always 
uniform in appearance and diowed no differentiation 
of form , but all preparations seem to have been made 
by methods which, though suitable for clinical 
diagnosis were Quite Inad^uate for accurate study 
of structural details 

Many animals were examined with the object of 
discovering a vertebrate host other dian man for 
Trypanosoma gamhUnse Of mammals, only in a 
eingle monkey were tiypanosomes found, similar in 
type to 7 gambtense, those found in birds, on the 
other hand, were of a distinct type In repdfes, try- 
;^nosomes *were found in tortoises and crocodiles 
The trypanosome of the crocodile Is described as large, 
and similar in appearance to the European 7 rota* 
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tofium of frogs In view of the erroneous statements 
that have bron so often made, attributing to Dr 
Koch the discovery of a connection between sleeping 
sickness and crocodiles (see Nature February 18, 
1909 p 458) attention should be directed to his dear 
statement that “ in my case tliere is no connection 
between this crocodile trypanosome and Trypanosoma 
gambtense 

With regard to the transmission of T gamhiense 
Dr Koch believes it to bo effected by Glo^sma paipaUs 
alone N early three thousand tset«(e-flies of this 
spedes were examined and 189 of them were found 
to contain trypanosomes of which four types are 
distinguished and described with the aid of coloured 
figures drawn from stained preparations Three of 
these types of wild trypanosomes are considered 
to be distinct from T gambtense with whlcli species, 
however Type IV is identified, it was found five 
times in tsetses caught on the Sese Islands 

Type 1 the commonest of the four types in 
occurrence Is identified with the trypanosome of the 
crocodile Attempts were made to infect tsetsc-fiies 
with T gambtense by feeding them on infected 
animals but In all c ises the trypanosomes died out 
in a few days in the alimentary tract of the Glossina 
The infection of the tsetse-fly can only ^ brought 
about It is suggested under certain definite but as 
yet unknown conditions The more recent work of 
Wof Kleine and Sir David Bruce will doubtiess 
when completed make clear the nature of these con 
ditions and solve a problem which has baffled 
previous investigators 

A number of observations upon the habits of Glos 
sma paipolis are set forth Dr Koch is of opinion 
that crocodile-blood is the principal food of this fly 
but that other animals also contribute to its nounm- 
ment especially the hippopotamus Expenments 
were made on the effects of clearing the vegetation 
m spots haunted by the fly with results confirmatory 
of the experience of others, that this 1$ an effective 
method ot banishing the fly 

At the beginning of the section dealing with 
etiology in this report Dr Koch points out that the 
more Important facts bearing upon this subject have 
already been made known by the work of others and 
that consequently the investigations of the German 
Commission can only pretend to fill some gaps and 
contribute towards completion of the etiology It 
18 doubtless for this reason that Dr Koch so seldom 
mentions the results of other investigators in his 
account of his own observations and often wntes in 
a manner which might lead those unacquainted with 
previous work on the subject to think that his 
observations were new As a matter of fact the 
only discovery which can be claimed bv Dr Koch 
and his coliaDorators as entirely original so far as 
I the etiology of sleeping sickness is concerned is that 
of the occurrence of trypanosomes in the salivary 
glands of the tsetse-fiy This important discovery 
which was first announced in a preliminary com- 
munication to a German medical penodical in 1907 
hiul not been made previously by any investigator 
and was received at first with some scepticism, but 
has since been confirmed by Prof Kleine and Sir 
David Bruce 

Prof Beck’s section on the diamosis of sleeping 
sickness deals in turn with gland puncture, lumbar 
puncture, and blood investigation The last of these 
meAods is considered the surest when carried out in 
a manner which was employed by the Commission, 
and it desenb^ in detail it is stated to haiVe often 
given positive results when other indications were 
negative especially in those cases in which tlptknds 
hM become normal under treatment 
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With regard to the treatoient of tiding sicknest 
Prof Beck deals with the use and effects of atoxyl 
and Prof Kleine with those of other drugs, of which 
a variety were tried, but with results inferior to those 
\Iclded by atoxyl For combating sleeping sickness 
Dr Koch lays stress on the importance of discover- 
ing the infected persons in the earliest stages of the 
disease both because curative treatment has then 
most chance of success, and alto in order to prevent 
them from spreading the infection The treatment 
should be earned out in concentration camps situated 
in places free from tsetse-flies Healthy populations 
should be hindered from access to the lake-shore 
except at places cleared of the vegetation which 
shelters the tsetses, and the coUecnon of rubber 
should be forbidden so long as there is danj^er of 
infection in the forests on the shore The tsetse flics 
should be kept in check by clearing vegetation in 
their haunts and by dcstro^ng the crocodiles their 
principal food supply , this object is to be effected by 
encouraging the destruction of the nests and eggs of 
these reptiles In view of the voracity of tsetse flics 
and the readiness with which they suck the blood of 
any vertebrate animal, it may well be doubted 
whether the extirpation of crocodiles though very 
desirable for many reasons if practicable would have 
the desired effect of diminishing the numbers of the 
flies to any appreciable extent 

(2) The bibliography of trypanosomiasis issued by 

the Sleeping Si w ness Bureau ft a labour saving pub^ 
lication that will be most useful to those occupied 
with any problems whether rnedjcal or scientific 
relating to trypanosomes and their hosts vertebrate 
or invertebrate It aims at being complete up to 
March 31 1909 and contains references alphabetic 

ally arrange to about 1900 original memoirs 
articles ana treatises catalogued under the authors’ 
names, and numbered in order In addition to these 
numbered references the titles of journals that con- 
tain literature on trypanosomes or tsetse-flies arc in 
serted without numbers followed by a list of the 
articles or memoirs they contain so that it K pos- 
sible to look up the title of a journal in the catalogue 
and And what papers on trypanosomes or tsetses have 
been published in it It is suted that a subject index 
IS in course of preparation to be Issued as a supple- 
mentary pamphlet indicating the numbers in the 
bibliography to be consulted mr the various subjects 

(3) The thirteenth Bulletin of the Sleeping Sickness 
Bureau begins a second volume of this most useful 
publication Amongst other subjects the present 
number deals with the transmission of trypanosomes 
the treatment of trypanosome-infections methods of 
destroying tsetse-flies and the alleged occurrence of 

ultra microscopical * forms of trypanosomes An 
interesting account is given of a method of destroy 
ing tsetse-flies, discovered by Mr Maldonado 
manager of an estate on the island of Principe who 
observed that these flies attacked the backs of 
labourers stboping at their work In the fields, he 
caused the labourers to weipr on their backs black 
cloths coated on the outer surface with a glutinous 
substance lit this way S33 778 tsetse flies were 
trapped on one plantation during some twenty 
months This tnethod may be found useful, it is 
>^uggcsted for keeping down Olossina palpalts in 
*^lace8 where during is impracticable A very use- 
ful feature of the Bufletln Is a saction entitled Sleep- 
Ing Sickness News ” in which information is given 
concerning recen* developments of the disease and 
meawret taken to check it 

14) Sir Hesketh Bell gives a historical account of 
the progress of discovery and reseordi and a sum- 
mary of the results gainedi with regcu^ to deeping 
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sickness He then describes the administrative 
measures taken in Uganda to combat the disease 
These measures may be summarised as follows — 

(1) The removal of infected persons into fly-free areas 
that is to say more than two miles away from the 
lake-shore in order that they shall not render the 
tsets^flies infective and capable uf transmitting the 
disease to healthy persons, for this purpose semgn- 
tion camps have b^n started In which those afflicted 
with the disease are put under medical treatment ^ 

(2) the removal of healthy persons from areas infested 
by tsetsc-flies until such time as the flies may be 
supposed to have lost their Infectivity , (3) the extirpa- 
tion or banishment of the fly by clearing the forest 
on the foreshore of Lake Victoria, in those places 
such as femes or ports of mam trade-routes from 
which It IS not practicable to remove the population 
llie task of keeping the foreshore clear is stated to 
have been aided greatly by planting the cleared areas 
with citronelln grasM which grows rapidly and is also 
of commercial value yielding ai oonuderabte amount 
of valuable oil 

These measures when first planned w^re based 
on the belief that the tsetse flv only transmitted the 
disease mechanically and did not remain infective for 
a longer period than forty-eight hours a belief 
found^ on the cxpcnmental results of scientific in- 
vestigations which had at that time demonstrated 
clearly the existence of so-called direct or 

mccnaniLal infection, but had failed to obtain 
evidence for the occurrence of deferred or cyclical 
transmission Consequently it was thought that the 
flics would lose their infectivity very quickly when 
they could no longer suck the blood of diseased 
persons The recent researches of Kleinc and Bruce 
however have shown that the trypanosome of sleep- 
ing sickness goes through a developmental cvcle in 
the tsei&e-fly and that when once the trypanosome 
has established itself, the fly remains infective 
apparently for the rest of its life without again feed- 
ing on the blood of an infected person It follows 
from this discovery that the period for which healthy 
persons must be removed from the fly belts in order 
to ensure that the infection has died out in the flies 
is much longer than was thought and cannot at 
present be stated definitely There are two further 
possibilities to be borne in mind neither of which 
have as yet been proved though often suspected to 
exist and which greatly complicate the prol^m of 
the transmission and spread of the disease One is 
that an infected tsetse-fly may transmit the infection 
to its offspnng the other that some vertebrate 
animal other than man mav harbour the trypanosome 
of sleeping sickness in its blood and $0 be a reser- 
voir host which keeps up the infection in the flies 
It must also be remembered that to keep the natives 
probably much against their inclinations in many 
cases more than two tniles from the shore along the 
immense coast line of the Victoria Nyanxa must be 
a task of considerable difficulty and of uncertain 
result The natives concerned are evicted from the 
homes which they and tt»ir ancestors have Inhabit^ 
for untold generations and moreover, they are for 
the most part extremely sceptical as to the agency 
of the tsetse-fly in the transmission of the disease 
It Is therefore extremely probable that In spite of^ 
administrative prohibitions leakage so to speak 
sometimes occurs and natives evam the regulations 
against frequenting the danger sone In a recent 
communication tp the Royal Society (vtde Proceed- 
ings 1909) Bruce and tde collaborators state that they 
have found tsetse-fliet still infective that were caught 
in localities from wh^ the natives had been removed 
and conclude that the tsetse^lies can retain thefar 
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lnfectjvit> for a penod of at least two years after the 
native population has been removed Whether this 
very dlscou.raging’ result is to be explained by 
longevity of the flies by hereditary transmission of 
the trypanosomes in the flies by the existence of 
reservoir hosts or by leakage and transgression 
of offlcial orders, cannot be decided positively at pre- 
sent Time alone can show if the measures adopted 
will be efficacious in stamping out the disease and 
the result will be awaited anxiously by all who have 
the interests of our African colonies at heart 

E A M 


DEVELOTMEl^T OF UNIVERSIIY {AND 
OTHER) EDUCATION IN INDIA 

T he recent publication of the Fifth Quinquennial 
Review of the Progress of Education in India 
i9oa:-7 by Mr H. W Orange C I L * Director 
General of Education in India indicates clearly that 
very considerable ond satisfactory progress is being 
made in India in all branches of education and that 
the university standards in particular are being raised 
and made more real and eflective The review deals 
with the period 1902-7, and it is probable that 
during no previous five years has there ever been such 
rapid and sound progress 

ihe best indication of the increased amount of 
attention which education is securing will be found in 
the expenditure which is mainly met from public 
funds Thus in 1902 the total expenditure on ^uca 
tion in India was 401 lakhs of rupees, while in 1907 
It had advanced to 559 lakhs or an increase of nearly 
40 per cent This increased expenditure has been 
accompanied by a very large increase in the number 
of pupils in all stages and branches of education 
Thus there were nearly laoo more pupils studying 
university courses nearly 77 000 more secondary 
school pupils and about 000 more primary school 
pupils under instruction in the )ear 1907 thin 
there were five years previously In certain cases 
much more progress was made in the five vears 
190^^, than had been made in the previous fifteen 
>cars This is specially the case in the matter of 
training of teachers in female education in the 
special education of Mohammedans and in the 
pnmary standards for boys generally of whom of 
course, the great majority are Hindus These are all 
very healthy signs, and perhaps the first and second 
named may be considered as of almost vital import 
ance to the satisfactory progress of Indian education 
and of India as a nation 

These great improvements have been mainly 
brought about by the fact that under Lord Curzon s 
government as Viceroy a general inquiry was held 
which extended to all kinds and grades of educational 
institutions from the universities to the primary 
schools This inquiry brought under examination 
the methods, organisation tendencies and results of 
Indian education as a whole and resulted in the meet- 
ing of vanous committees conferences and commis- 
sions As the result of these, certain general lines 
of policy were laid down by the Imperial Government 
ana thM have since been continuously applied by the 
various local governments and authorities in meeting 
the local educational needs of the various provinces. 

In the case university education in India a good 
deal of leeway had and still has to be made up 
In many cases standards of teaching had become 
andquatM, and were also unsuitable In previous 
vears a great many art colleges had been started by 
parsons wishing to help forward the great cause of 

1 Kblk h>d \m Catevtta by dw Swpatowntot of Oewpmnt PriDtint la 
ladkt igo9b 
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education, and these had been affiliated to the various 
universities Many of the^e were known to be 
Insufficiently staffed and very imperfectly equipped 
generally, the mam cause for such conditions Mng 
the exceedingly slender tinanci il resources of these in- 
sCitutions Ihis his betn due to their having no cn 
dowments and to the exceedinj^ly small foes charged to 
the students an annual fee of two to three pounds 
being commonly paid b) a student for education up 
to I> A and M A standards Added to this many 
colleges w(re endea\ounng to teach a great variety 
of subjects instead of confining their attention to one 
or more simple courses which could ha\e been 
efficiently carnet! throu>,h with the means at their 
disposal As a result of these conditions, a consider- 
able proportion of the students sent up for examina- 
tion had only received m imperfect training, and 
this state of affairs having gone on for a conKiderable 
period It had almost insensibly reacted on the 
standards of the examinations themselves which had 
become much lower than was desirable 

To remedy this state of affairs after certain pre- 
liminary inquiries a Lnnersity ( ommission was 
appointed which exhaustively examined into univer- 
sity education in all pirts of India and this reported 
in June 1902 As a result a new Act was passed 
early in 1904 which reconstituted the five existing 
universities lender the previous Acts of Incorpora 
tion the work of the unhersitics was confined practi 
cally solely to the i xamination of students while the 
new Act declared that the universities were incor 
porated for the purpose (among others) of making 
provision for the instruction of students with power 
to appoint university professors and lecturers, to hold 
and manage educational endowments to erect equip 
ind maintain university hboratones and museums to 
make regulations relating to the maintenance and 
conduct of students, and to do all acts which 
lead to the promotion of study and research 

This contrast shows ihe different aspect m which 
Indian universities are now b< mg regarded and these- 
provisions will probabU gradually exercise a power 
ful influence though from thtir nature their effect 
can only come slowlv but even now m certain 
branches of study uni\ersit\ courses of lectures are 
being delivered 

1 ertain other provisions also ippear in the now Art 
which even in th^ short time which has elapsed 
since It was passed ire having important and f ir- 
reaching effects 

The senates were reconstituted and steps were taken 
to make them more representative of those actually 
eiiffnfired in teaching in the affili it< d rolleges than 
had hitherto been the case and appointments to the 
Senate were limited lo live vears instead of for life 
These new senates are now working much more 
efficientlv that was formcrlv the cas< Lnder the Act 
also new sets of regulations had to be prepared for 
all branches of studv and the Government of India 
was given the power after consulting the Senate to 
make such additions and alterations as might be 
considered necessary Speaking generally of the new 
regulations they are a very great improvemmt on 
the old ones for they require a much higher 
standard of stud) and also that such study shall be 
practical rather than of n theoretical nature Ir^eed 
in all the science subjects practical work is made an 
essential part of the course of study whereas formcrlv 
theoretical book work frequently suflic^ to camr a 
student successfully through some of the srience 
examinations , , ^ . 

Perhaps however the clauses of the Act whiri^ are 
having the most immediate and tangible eliect are 
those dealing with the affiliation of colleges to the 
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vnnous universities Formerlyi if « college was once 
ulhliated, the univenlty had jwactloally no control of 
-iny kind over it and though i% ^nigbt be known that 
a college was doing very Inferior work, no effective 
remediu action could be taken Under the new Act 
the connection between the college and university Is 
much closer and more effective wan it has hitherto 
been The conditions which a college must fulfil 
in order to receive and retain the privileges of 
afilUation are prescribed in some detail in the Act, 
and In order that the universitv may be satisfied as 
to the fulfilment of these conditions, systematic and 
periodic inspection of colleges by university inspectors 
IS establish^ and this Is coupled with the power of 
caliwy upon a college so visked to amend within a 
speci&d period any points over the wide range of 
requirements laid down by the Act These inspections 
tooic plaoe almost immediately after the passing of 
the University Act, and it is not too much to say that 
the condition of affairs disclosed showed abundantly 
the absolute necessity of the action taken to secure 
the passing of the new Act Some colleges, indeed 
have already had or will have, to disappear if they 
do not rise to the required standard witnin a reason- 
able time In other colleges where defects were 
found due mainly, perhaps, to want of funds arrange- 
^meats are being made to remedy them and hese 
^efforts are being simplemented by annual grants of 
money made by Government, which grants are 
a^inistered by the universitiei* 

Another direction in which radical changes are 
taking place under the new Act and its consequent 
regulations is m the matter of the residence of 
students Formerl} in many cases, these conditions 
were deplorable, but gradually a much better state 
of things is being evolved, and here again the change 
IS largely due to improvements made with money 
given for buikhng hostels, Ac , by Government and 
by other donors 

That educational activity is increasing is also shown 
1 ^ the fact that at Allahabad in January of this year 
the foundation stone of some important new university 
buildings was laid by Sir John Hewett the Lieut • 
Governor of the United Provinces, who is also Chan- 
cellor of the Allahabad University, and by a demand 
which is now coming from Burm^^ for a new univer- 
sity to be established there, in addition to the existing 
universities at Calcutta Bombay Madras, AUahabaa 
and die Punjab As tune goes on indeed there 
probably be room not only for the Burma University, 
but for others at such places as Nagpore, in the 
Central Provinces, and perh^ at Aligarh, which is 
now the c«itre of a large and exceedingly well- 
managed Mohammedan college 

Such are the main lines on which the improvements 
In university education in India are being conducted, 
but the effect of the new University Act does not end 
here and It has idso had an important bearing on the 
schools for secondary education In most Indian 
universities, students usually can only go up for the 
matrlculatloa examination if diey have studied at a 
school recognised by the university The 
standard set by the university matriculation, there- 
fore largety influences the secondary schools 
Formerly time standards were low, and in many 
ways unsatisfactory while the si^iools which had been 
recognised** were maity of them most inferior in every 
way, specially in teaching and discipline, and they 
could not poanbly Impart sound education or develop 
character f^ow the standards for the matriculation 
examination have been revised and generally raised, 
while also the eondttipns under the secrnidaty 

flchoots rsodve recognition have been formulated 
under the'^varioui unMrilty Teguktiona^ and unless 
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a school IS shown by inspection to be satisfactory in 
respect of constitution management, and flnandal 
staoility, premises and equipment, staff, instructioa, 
and discipline it cannot be recognised by the univer* 
sity and hence cannot send up its pupils for examina- 
tion Inflection, therefore has to be made of sdiools 
as well as of colleges, and this is rapidly raising the 
tone of the education given 
Hence the new University Act of 1904 is having a 
very mariced and benefidal effect on all forms ol 
college and higb-school education, and India appears 
to be entering on a more promrous era in the 
matter of higher education in all its branches than 
has hitherto possible 


IHE NUTRITIVE VALVE OF BLACK BREAD 

D uring the last General Election much was 
heard about the hard lot of the German 
workmen and peasants who-sre compelled to eat 
black bread, and much political capital was made 
of It It therefore be mteretfng to inquire 
how much of a hardship this is from the pc^t 
of view of nutritiousness and also of tastiness. The 
so-called black bread is made of rye, and has the 
property of keeping moist for a mu^ longer time 
than wheaten bread although if kept too long it is 
apt to turn sour It is quite a mistake to suppose 
that it is nasty, in New York, where wheaten omad 
is the staple article of diet, the German bakeries 
almost always also sell black bread, even in the best 
quarters of the town and it is said that blade bread 
1$ always to be found on the Emperor’s table So 
those who habitually buy white bread by no means 
entirely discard the use of black bread, ^ough it 
does not appear to have found very much fovour 
except with those of German extraction 
From the various analyses which have been pub- 
lished, the amount of nitrogenous material contained 
in the different cereals does not differ greatly nor 
constantly, but wheat has Its nitrogenous matter 
partly in the form of gluten, a sticky material alnnost 
wanting m the other cereals. So far then, as 
nitrogenous constituents are concerned, evuything 
turns upon whether gluten is more nutritious 
the other nitrogenous bodies There is no reason to 
suppose that it is but its adhesive properties are 
valuable in causing the dough, when permeat^ by 
carbonic add gas, as a result of fermentation, ^ 
rise into a more porous spongy mass The nitro- 
genous material contained in the flour of all oenuda 
when It is made into dough commences to decompose, 
and in this state acts as a ferment, breaking up a 
portion of the starch into dextrin and glucose, wmlst 
some part of the starch undergoes a furaier fonnenta- 
tion into alcohol and carbonic cadd gas In this state 
the dough is called * leaven,* and small portions of 
it are capable of setting up tiw same action In mudh 
lar^ masses of dough 

This is the old way of preparing bread, and it stlU 
employed in the making of br«^, b 

making of finer breads it is not whedfy discarded, 
although yeast is used for tiie initiation of tiie pro- 
em If this change goes far the bread losel b 
whiteness and the additfan of alum as an adtdttfant 
IS made with the view of checking the fermentafion 
It is not generally known that the oooqwatively daik 
colour of whole-meal breid is not due to the partidea 
of bran wMdi it contains, Imt to tiie fermentative 
changes having gone further This is due to the 
husk containbg ancdief nitrogenouabody, krUdb also 
acts as an active ferment In fact, b vhlfee a 
la^ proportion of the storGh remains undiani^ 

But whole^neal bead is wdi known to 



May 5, 1910J 


NATURE 


*83 


Wgh^r nutritive vahie than white bread probably 
pMTtW on account of this conversion of the starch 
mien it a process indisponiKible to its digestion if it 
luis nbt happened before it is eaten • and of course 
the whole-meal bread is richer in inorg^anic salts by 
the retention of husk. 

And it must not be supposed that rye brcid is of 
oec^ity black , a bread that Is limter m colour 
than our brown bread can be made from rye flour 
tile depth Of colour being dependent upon the treat- 
ment 

So far, then, there is not the hmallest reason to 
suppose that black bread is inferior as a nutritive food 
to white bread but rather the contrary 

Passing from the consideration of the nitrogenous 
^vegetable fibrin) constituents rye contains as much 
^r more starch and fatty matter as wheat It con 
tains more lime about the same amount of magnesia 
a jBfood deal more silica and slightly less pliosphoric 
acid 

As the phosphates of lime and magnesia are needed 
for the calcification of bones and teeth, there is little 
to choose in this respect between a whole-meal 
wheaten bread and rye bread both being supenor to 
white bread bormerly it was supposed that teeth 
of poor quality were actually deficient in lime salts 
but this has been found not to be the case Good 
teetli whatever may be their chemical difference and 
this has not been ascertained as yet arc unquestion 
ably associated with good general nutntion in the 
growing person and of course an adequate supply 
of lime and magnesia is essential to their 
formation It should be added that the differences 
between samples of the same cereals are considerable 
being apparently dependent upon the season soli 
and other conditions so that m many cases the 
analyses show discrepant results 

But a consideration of the chemistry of the different 
breads gives no support to the idea that black bread 
is an inferior article of diet, and the German peasant 
IS not to be pitied for having to use it In texture it 
18 molster, a little more sticky and doughy does not 
get stale so soon and it niifmt not be wholly to the 
taste of those accustomed *to wheaten bread at all 
events at first It is good food nevertheless, and 
those accustomed to it often actually prefer It 

During the Crimean war the Russian prisoners in 
the handn of the French did not thrive but after on 
the advice of a Russian surgeon, they were given the 
blade bread to which they were accustomed they did 
much better 

The political orator is not too particular about his 
facts 80 long as he thinks they will serve his turn 
and the allegations made about black bread have been 
to say the least wanting in scientific accuracy, and 
BO may be dassed with much else that is heard from 
electioneering platforms as calculated, whether with 
intent or from ignorance, to convey a perfectly false 
Imptesskm / r- / 


COMMANDER PEARY*S EXPEDITION TO 
THE NORTH POLS 

"MO geographical goal has been so long and 
ardently desired as the North Pole The 
glamour of «he Dark Continent the mystery of the 
South Polar lands, the lure of Potosi and Grolconda, 
hav^ never toUbhM the popular integinadon like the 
^fcttedon of the North Pole e^le and seal 

hunters bf the seventeenth and eighteenth centunes 
deyekn^ the art of Arcdc travel, while the Eskimo 
the polar fauna, and the heroism of the knights of the 
frow Idas, k^t an undue share of popukv geo- 
grafdiioal interest *'North where the bergs careen ' 
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1 he comnierci il hopts thit led to the search for the 
North We^t P jnd the hranklin tragedy for a 

while made tlit Wctic Archipelago the centre of 
popular interest but I he North Pole as a fixed spot, 
as definite as the wiiinin ^ post of a race has kept its 
own as the goal moil prjiied by sportmj^ geographers 

It has at hnj^tii tuen won and the lecture by 
Commander Poarv to liie Royal Geogr iphical Society, 
in the Albert Hall last night told the story of the 
winning Ihc quest has been ( omniander Peary’s 
one interest for twent\ four years ho has led four 
expeditions to reich the pole ifier his remarkable 
exploration of the North ( ricnlind ici*-cap had given 
him the necessary cxfiericnce ind had yielded him 
geographical results ol perhaps grt itcr suentihe value 
than those of his I ist md most famous journey He 
has carried through his work in an appropriatelv 
serious spirit He his oot regarded his quest as a 
mere matter of geograpliKal athletics but ns a mission 
so important that he has been tempted to regard the 
Eskimo us placed b\ Providtnee in their inhospitable 
home on purpose to help him to his goal 

Commander Peary’s lecture was a simple statement 
of the narrative of the expedition and it gave no 
details as to the dctcrminatipn of the high latitudes 
which geographers at this stage would have preferred 
to the short appendices giving the soundings and p^ 
liminnrv notes on the temperatures ind tides Thd 
expedition was appnrentU successful because a large 
force was able to start early in the season Lake 
Russia, according to Czar Nicholas the pole has been 
protected b> its ally General hebruiry , but on 
this ocxrasion the expedition began its journey from 
winter quarters in the middle of 1 ebruar^ The party 
lonsisted of seven members accompanied by seven- 
teen Eskimos 133 dogs and nineteen sledges With 
so large a staff a light advance part) could be used 
to prepare the trail and successive divisions sent back 
from different stages so that the final dash for the 
pole could be made by n party well equipped and 
comparatively fresh 

Commander Peary savs that he and his comrades 
increased in fitness and training everv day of the 
northern march At a camp determined by Captain 
Bartlett as at 87° 48 N that gallant officer and the 
last supporting party returned leaving Peary his 
negro servant Henson and three Eskimo with forty 
of the best dogs and five sledges On April i Peary 
continued northward hoping to reach the pole by 
five marches of twenty fivt geographical mile® each 
At the end of the fifth march a temporary break in 
the clouds at approximately local noon, Columbia 
meridian, enabled Peary to determine the position as 
89*^ 57 A few hours later, with a light slrage carry 
Ing only instruments drawn by a double team of 
dogs he went on for another ten miles and, as the 
sky cleared, he took observations which showed that 
he had gone beyond the pole After returning to 
camp he went eastward for eight miles and both then 
and after his second return to camp he secured more 
observations which confirmed his faith that he had 
reached and crossed the pole Five miles from the 
pole he found a crack, and through a hole m it bored 
with a pickaxe he took 1 sounding of 1500 fathoms 
and found no bottom 1 he expedition returned south 
by forced marches and it reached Cape Columbia in 
such fine trim that it crossed to Cape Hecla and 
thence to the ship, in two marches of forty five miles 

The only definite scientific contributions announced 
are the soundings which indicated a depth of onlV 
3X0 fathoms at 85® 23', the depth had increaBed to 
more than 700 fathoms at ten miles further north 
while at 87® 15' the result was 1260 fathoms with no 
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bottom Further soundings i^ere prevented by the 
loss of the Wire which broke on two occasions, 
laihable sinkers not havin(, been employed 

The expedition gives convincing proof that the sea 
extends over the North Pole confirming the view of 
the eighteenth-century whalers who claimed to have 
occasionally found such open seas that they were able 
to attain iatitude^ So many British whalers 

laimed to havjp reached 82° and 83® in open water 
that it IS difficult to disbelieve them all and as the 
(Greenland Sea was then being scoured by whalers it 
ih quite probable that they were occasionally able to 
attain these latitudes The view that the sea extended 
to the pole was then partly based on the evidence of 
Dutch ships that are said to have reached latiludeh 
of 86® 88® and 8q® but the evidence for these lati 
tudes was found unconvincing when it was discussed 
bv Barrington in 1774 

Considering, the exceptional Interest in the achieve- 
ment, and the impossibility of leaving any permanent 
record at the pole Commander Peary’s observations 
when published will no doubt, be scanned critically 
though in no hostile spint As Captain Bartlett 
accompanied him to 8^ 48' — about 150 statute miles 
from the pole — and Peary thence made five long 
marches northward there seems no reason why so 
expert an ice traveller prepared to make the supreme 
effort of hiK life should not have reached either the 
pole or sufficiently near it for' all practical purposes 

As the great goal of Arctic enterprise has won 
we may now hope Arctic research will be continued in 
a more scientific spirit There is much work still to 
1 m done Cieographtcally the area now of most in- 
|kest is that to the north west of the Arctic Archl 
Mago and an Peary has shown that a large expedi 
non can journey for four hundred miles out from hnd 
and hack again the search for the furthest islands of 
that group is possible by sledge lourneys The exm 
tour of the Arctic Ocean has still to be determined 
and this work can hardly be done by sledge journeys 
which can give but meagre results compared with the 
wxirk in a floating laborntorv drifting like the Fram 
icross the polar seas Such wwk is slow but the 
nsks are probably not excessive The Arctic death 
rate has been far lower than the African 'ind with 
the opportunities of life on a well-found ship much 
of the biological and other hcientific work might be 
done during the voyage The reaching of the pole 
should change the methods but not lessen the interest 
of \rctic work 

Rutort and Conclusions on Pbary b Arctic Work 

A full rfport of the speech delivered by the Hon J 
Hampton Moore of Pcnnsyivanlo, In the US House of 
Representatives on March a 2 with reference to Commander 
Peary s work in Arctic regions and his attainment of the 
North Pole has lately been Issued The subjoined extracts 
from this report will serve to supplement the information 
which Commander Peary was able to give in his lecture 
last night and to substantiate his claims to distinguished 
minence as u polar explorer 

Memorandum of Peary s Northern Voyages 

1886 May to November about seven months Pene 
trated 100 mites on the inland ice of Greenland east of 
Disco Bay about 70® N latltiafe altitude, 7500 feet 

j8Qi-a June, 1891 to September, iSoa , about sixteen 
ftonths Right ie|t broken on voyage north Five hundred 
mile march out and same distance back across northern 
part of Greenland discovering Independence Bay on the 
north-eastern coaM > 

1893-5^ July, 1893 to September, 189S twenty 

c-'Ven months Entire party exe*pt Peanr and two men 
rottirncd at end of first yew Spring of 1^5 Peary re- 
peated the march across northern end of Greenland and 
gained some miles bevond hi* farthest of 1893 Discovered 
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the great Cajie Aork meteorites, and brought the two 
smaller ones back with him 

1896 July-Octobcr about three months Unsuccessful 
attempt to bring home largest of the Cape York meteorites 

1897 July-October about three months Brought home 
largest of the Cape York meteorites — the Aimlgito, the 
largest In the world — weighing about 90 tons 

1898-1903 July 1898 to October igos about four 
years, three and a half months During this time made foUr 
separate attempts to get north resulting In the roundirtg 
of the northern end of Greenland and the attainment of 
the latitude of 8359® north of the extreme northern point 
of Greenland also the attainment of the latitude of 84 17® 
north of the nortliern point of Grant Land All the Instni 
ments records private papers of the Lady Franklin qc 
pedition at Fort Conger brought home 
1905-6 Jul> 190^ to November 1906 about seventeen 
months Highest north 87® & attained in this jounfev 
1908-^ July 1908 to September 1909 oJboyit Ateeti 
months Attainment of the Pole 
Summary — Eight vovages six attempts to reach tlie 
Pole, and some twelve >cars sptnt inside the Arctic Circle 

I n«Krm 
N Iju. 

1900 83 S9 

I 1903 84 17 

1906 87*60 

I 1909 90*00 

Peary s ability as a commander is thoroughly demon 
<trnted by the success of his various expeditions Twice 
hts ship was driven through the ice to the highest point 
ever reached in the western hemisphere and to a point 
higher than any ship has ever attained under her own 
steam Many other ships attempted this same voyage 
four of tliem actomplisheo part of it and two were lost 
As to his work being civil and distinct from naval, it may 
be observed that Prnry s bringing of the Kooserr/t home 
in thf* autumn of 1906 fighting her way through tlie heavy 
Arctic ice from Cope Union to Littleton Islgna and thence 
down along the savage Baffin Land and Labrador coasts 
encountering storm after storm with rudder and stemposta 
torn away propellers crippled and pumps going constantly 
has been characterised as one of the ablest most re 
sourreful and courageous affairs of its kind in the annals 
of Arctic exploration Indeed it was the wonder of cverv 
011c who saw the ship when it was taken out on the dry 
dock 

With regard to the expedition that was successful the 
expedition of 1908-9 ri suiting in the discovery of the Pole^ 
he fitted out this expedition at his own expense and that of 
his friends and was then granted leave of absence by the 
Nav\ Department taking with him instructions which gave 
him an unqualified official connection with the Government 
Upon Commander Pearv » rrtum the Navy Department 
askfxl the Couat and CeoJetic Survey to furnish the results 
of the late expeditions i^rriiNi on by him under the auspices 
of the Peary Arctic Club 

I n reply to this n quest Commander Peary sent a profile 
of soundings taken by the expedition and tidal and meteor 
ologlcal records 

The following table shows the soundings from Cape 
Columbia to the Pole — 

SoQxuUiif by— ] Atitiuls Fathoms Raoiaiks. 


1886 

1893 

*895 

»»99 


Dmrat* 

N Lau 
69*00 

81 35 

81 40 
81 $0 


8j 7 o 
Marvin 83 10 98 

MarrinandMacMilkn 83 as ^ 

Bartlett 83 53 Jio 

Marvin 84 39 8*5 

Do 84 39 580 

Do *5 »3 310 

Do 8 s 33 700 

Bartlett 87 15 t,*6o 

Ptary 89 55 i 500 


Edge of gladal fringe. 
Edge ofconttoental sbiHr 


No bottom 
Da 
Da 


Peary s Notes on Soundmgs 

The sounding equipment of the expedition oonslited of 
two reels of specially made piano-wire of 1000 dttiRHiis 
each and throt approximately 30-Ib leads with clam-shell 
device for grasping samples of the boltimi These Teblt 
were arran^ to be fittra quickly to the upstandert of a 
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slfdtfe when making a sounding und had handles for reel 
Ingln the wire and lead 

One of these reels and leads were carried by Dartlett 
widi hie advance party and the other reel und two leads 
by the main party 

Portions of the wire and the two leads were lost at 
various times in hauling up owing probably, to kinks In 
the wire 

When the sounding at 85* 33' was made 700 fathoms 
only were left of the sounding wire of the main part) and 
Bartlett, with the other thousand fathoms was in advance 
and inaccessible 

In hauling up the wire from this sounding it parted 
again and some aoo fathoms together with two pickaxe 
hea^ and a steel sledge shoe whii^ had been used to carry 
It down were lost 

When Marvin turned back the Captain s 1000 fathoms 
und the remaining 500 fathoms of the other reel were 
contblned 

When Bartlett made the sounding at 87** is 1 gave him 
explicit Instructions to use the utmost caution in regard to 
the wire in order not to lose an) more of ft as I wanted 
It all for a sounding at the Pole should 1 succeed in getting 
there 

Acting upon those instructions Bartlett ran out tafio 
fathoms and then stopped on account of a small kink in 
tho wire which he feared would part when the wire was 
hauled up 

When I made my sounding about five miles from the 
Pole the wire parted us had been feared and the last lead 
and nearlv all of the wire was lost 

The ubovt facts are noted to explain the irregularity of 
these soundings whnh did not get bottom 

The sounding of jio fathoms at 85® 23 naturally 
impressed me at onr« as surprising and when Murvin re 
ported the result to me immediately after taking the sound 
ing I at once asked him if he was sure that he had the 
bottom und he replied thot he was as the fact of this 
pronounced shoaling from 825 fathoms to 310 impressed 
him at once and he made sure that his depth was correct 

Again when the sounding of 700 fathoms and no bottom 
was made about ten miles farther north, we both spoke 
of the peculiar fact of this outlying ridge with deeper 
channel intervening between It and the continental shelf 
and Marvin again said that he was sure of his 310 fathoms 
reading 

Had It not been for the loss of the last lead and prac 
tlcally all of the wire while making the soundings at the 
Pole 1 should on the return have Interpolated other 
soundings 

The profile Indicates that a line of 5 mile interval sound 
Ings from Cape Columbia to the eighty-sixth parallel might 
develop a particularly Interesting profile of the bottom of 
the Arctic Ocean 

Ttdal Records 


The tidal records consist of practically unbroken series 
of hourly readings of the height of the tide, taken day and 
night, at the following places and between the dates 
specified — 


Ststlos. 


Ptriod of obstrvMioii. 




Capa Sberidan, 

Cape Columbia 

Cape Bryant 
Fort Conger 


November la, tooS, to June 30,. 1909 ^ 7 ^ 
(total lots or re<^, 31 boars) 931 

November id, 1908, to December 14, 

1908 30 

J anuary 16 1909, to February 13, 1909 38 

nne 10, 1909, to June 35, 1909 (total 
lott of rcoord, 5 bom) 10 


The observations were taken day and nlfl^r and besides 
the. regular hourly readings numerous additional rea^ngs 
were generally taken near the times of the high and the 
low waters , 

Commander Peary’s observations leave little to be desired 
in regastl to tidal observations between Cape Morris Jesup 
and Capd Columbia but there are long stretdies of the 
Arctic coast where nothing is available This is especially 
true of the Russian coast and the western and northern 
portions of the Arctic archipel^ 

The results obtained frqm C^tnavtder P^ary s records 
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show that the tides along the northern coasts of Grant 
Land and Greenland are quite different In many respects 
from what had been heretofore supped bof example 
his records prove that the tide occurs three hours earlier 
at Cape Columbia than at Cape Shendun and not later as 
had b^n gcntrally assumed 

As already Inti man'll the full significance of these 
observations In respect to Arctic geography cannot be seen 
at this time 

The meteorological records consist of thermograms cover- 
ing about 180 da)s and barograms covering about afto 
days 

National Geographic Society s Investinatton 

At a meeting of the board of managers of the National 
Geographic Society Wednesday morning October 20 the- 
records and observations and proof of Commander Robert 
F Peary that he reache'd the. Pole April 6 lyoq were 
submitted to the society 

Iho records and observations were immediately referred 
to the committee on re^srareh with the direction that th 
ihairman appoint 1 sub<ornmittec of experts of which he 
shall be a member to v \amin( t»uid records and report on 
them to the board Mr llenrv Ganni tt chalniiun of the 
committee on researcli immediately appointed as the other 
members of the committoi Rear Admiral ( olby M Chestr r 
United States Navy md O H 1 ittmann supt nntendeiU 
of the United States Coast and (jeodetlc Survey 

In due course the board of managers of the National 
Ofographic Society it a meetitq, held at Hubbard 
Memorial Hall Washington DC Novtiuber 4 1900 

received the following report — • 

The subcommittee to which was refern d the task of 
examining the recmals of ( ommander Pear) in evidt me of 
his having reached the North Pole beg to report th it th») 
have completed Iheir task 

1 ommandcr Peary has submitted to this subcommiii e 
his original journal and records of observations togethi r 
with all his instruments nnd apparatus and certain of the 
most important of the scientific results of his expedition 
These have been carefully examined bv )our subronimittM 
and they are unanimously of tlie opinion that Commander 
Peary reached the North Pole on April 6 1909 
They also feel warranted In stating that the organisa 
tion planning and manngenient of the expedition its com 
plete success and its scientific results reflect the great t.t 
credit on the ability of Commander Robert F Piarv and 
render him worthy of the highest honours thot tin National 
Ueographic Socle^ can bestow upon him 

IfSNRY CWNETT 
C M ClIhXTFR 
O H flTTMAW 

The foregoing report was unanimously approved 
Immediately after this action the following rt. oluiions 
were unanimously adopted — 

Whereas Commandtr Robert E P irv has n ached the 
North Pole the goal sought fur centuries and 

* Whereas this is the greatest geographical adiievement 
that this society con hav'e opportunity to honour There 
fore 

Resolved That a special medal be awarded to Com 
mander Peary * 

Time Records on Dash to Pole 
Referring to the time occupud b> Pearv in his Uht dash 
to the Pole Mr Gilbert H Grosvenor director und editor 
of the National Gec^aphic Society says — 

In view of the recent publish^ statement by i Member 
of C^grest doubting the distances travelled by Peary on 
his last northern sMge journey I have gone to some 
trouble to obtain correct figures from the narrative of 
Pear) s last and previous exp^itions 
** Anyona who cares to take the time and trouble can 
verify these figures und will find the following results — 

‘ Peary » average distance per march from Cape 
Columbia to where Bartlett turned back was 12 8 miles 
Had it not been for the north wind two da}H setting them 
back this average would have been 13I miles Between 
two obfluervations taken by Marvin the average ist thrc< 
marches was 16J miles Several of the marches w<re 
20 miles 
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His ■veroge from tha time Bartlett left him, to the 
JPoIe was ao miles His average dn his return was 256 
onilcfl 

tor comparison with ^ above figures as showing 
that these averages are not at all excessive the following 
facts can be taken from the narrative of the last eipedition 
and mevious ones — 

Peary s last two marches an the return, from Cape 
Columbia to the RooMfveltt were 45 mites eaidi On this 
and previous expeditions the Journey from Cape Hecla to 
the Roomelt a distance of 45 to 50 miles was made in 
one march The distance from Ci^ Columbia to Hecla 
was also made on other occasions in one march The 
.march from the Roosevelt to Porter Bay a distance of 
35 miles, was repeatedly ma^ In j^ght, ten and twelve 
hours MacMlllim and Borup returning from Cape 
Morris Jesup to the Rooseveitf made the distance of 250 
miles or more In nuundies, an average of over 

31 miles a march Peary, in one of his eanier exnedi 
tions made die distance from Cape Wilkes to Cape 
D UrviUe, a distance of 65 to 70 miles, in one maren 
He repeatedly made the march from Cape D Urville to 
Cape Fraser, a distance of 40 miles in one march and 
in the winter of 189^1900 travelled from Etah to a point 
in Robertson Bay, 00 miles distant, in less than twelve 
hours 

** On his return from Independence Bay to Bowdoin 
Bay Peary averaged 20 miles a day for twenty five sue 
cestlve marches, a 10 miles In seven successive marches 
<an average of 30 miles a day) making the last march 
of 40 ouIm, all these with dutfs not miven by Eskimo 
drivers 

** On more than one occasion in the fall of 1900 
Peary's parties went from Lake Haxen to Fort Conger, 
both by the Bellows route and by the Black Vale route, 
distances either wav of 50 miles overland, in one march 
This after the sun had set for the winter 

In February 1899 before the sun returned Peary 
<w]th both feet froxen six weeks before) sledged from 
Conger to Cape D Urvtllc a distance of over 200 miles 
In eleven marches In an average temperature of 53I® 
below xero an average of about ao nules In March of 
ji^ be went from Cape Sabine to Fort Conger a 
distance of 250 miles to 300 miles, as travelled In twelve 
marches, an average of ai to 25 miles, and later covered 
the same distance again In eleven mardies an average of 
22 to 27 miles 

* In the history of polar exploration no one has had 
so much and such long-continued training In ice work 
as Peary , his speed Is the result of long years of practice 
resulting In great phirsical endurance and skill In the use 
of the sledge *’ 


NOTES 

Elsxwhxkb In this issue Prof Bryan deals with some 
aspects of the renuu’kable aSroplane flight from London to 
Manchester accomplished hy M Paulban on April 27^8, 
thereby winning the prise of io,oooI offered by the Dolly 
Mail to the aviator who would make this cross-country 
flight within twentjNfour hours. M PauDian left London 
(Hendon) at 5 ss p m on April 07, and descended at Lldi- 
field — 117 miles distant— ^t 8.10 pm, that Is sh 48m 
later He left Lichfield at 4.10 a m on the followlnjE day 
and arrived at Manchester at 5.30 n.m , the distance being 
69 miles The total distanea oovered wt^ flie one atop 
was thus i 85 mMes The prUe was presented to M 
Paulhan at g hmeboon given In hit honour on Saturday 
and a xfx>-guinea cup was handed to Mr Grahame-Whlte 
in recog^idoD of his plucky endeavour to secure the prise 
for England At the banquel^ die editor of the Daffy 
MaU in expressing regret for the abesnoe of Lord Nordi- 
cliffe on account St lUndss, reminded the aseembly that It 
was owing to Lord NortheUffe's personal tnidadve that the 
substantia] prixe won by M* Paulhan leas offered for com 
petition He stated glto that, In vlevr of the great Import 
ance of aviation to Great BrUaJoi the Daffy Moff wiU 
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Immediately offer a further sum of io,oool for a flight of 
which the conditions will be announced shortly Mr 
Grahame*White In acknowledging the toast of hls heahht 
said that it is his intention to expand the pi^ceedb of the 
Royal Afiro Club s tottimonial to himself upon the neces- 
sary organisation for an aeroplane flight ftm L>ondon to 
Paris which 1 have made up my mind to attempt with 
the least possible delay ** Though we have no sympathy 
with mere record breaking such flights as tbo*e nocom- 
phshed across countr> by M Paulbah and Mr Grehame- 
White, and others now contemplated, provide practical 
demonstrations of afiroplane performances which will make 
the British people realiM more than anything else the possi 
billties of afirial navlgatloD At present the man in the 
machine counts for everything and an aeroplane which 
Prof Bryan considers to be laterally unstable Is so skll 
fully managed that it rises superior to its imperfections 
It IS indeed a sign of {uogress In the management of aero- 
planes that, without a trial flight and about nine hours 
after hls machine arrived at Hendon M Paulhan should 
make a flight of 117 miles across country without a stop 
No doubt much yet remains to be done before the best 
type of construction of abroplanes can be determined never 
thelcss the flight la^t week will go down In history as a 
notable achievement 

It is announced that Mr P H Cowell, F R $ , chief 
assistant in the Royal Observatory Greenwich has been 
appointed superintendent of the Nautical Almanac in 
succession to Dr A M W Downing who has retired 

Wr have received with regret the announcement of the 
death, on April s8 of Prof E J L M van Bentden 
professor of soology and comparative anatomy In the 
University of Liigo at sixty-four years of age 

A coNVKRSAnoNX with short lectures and lantern 
demonstrations, will be held by the Entomological Society 
in the rooms of the Civil Service Commission, Burlington 
Gardens W on the evening of Friday, May 27 Fellows 
of the society and others interested requiring further par 
ticulars are invited to address all inquiries to the honorary 
secretary conversaxione committee, n Chandos Street 
Cavendish Square W 

Thb valuable collections of native African art made by 
Mr F Torday In the southern Belgian Congo are now 
being classified and arranged by the authorities of the 
British Museum The most remarkable specimens In the 
collection are the wooden portrait statues of past rulers, 
which throw a new light on savage art in Africa Next 
In importance ore a splendid carved throne of the para 
mount chiefs wooden caskets and cups, and specimens of 
remarkable textiles resembling velvet, made from tift fibre 
of the upper skin of the palm leaf (faphia) This collec- 
tion was happily made before the almost compteAt dis- 
appearance of nauve art work due to the importatkto of 
cheap European productions 

Tbs council of the Institution of Civil En^naers has 
made the following awards for papers during the sesidon 
1909-X0 Telford gold medal to Mr C M Jacobs (New 
York) a Wati gold medal to Mr J D Watson {Bi«dng- 
ham), a George Stephenson gold medgl to Mr D A 
Matheson (Glasgow) , TeUqrd premlufns to Meesfs F C 
Buscarlet (Sunderland^, A- Rooter (Gftasgow)^ I C Barfing 
(Tynemouth), J Daml and J Sayers tOerby), nod J 
Shaw (Btrkcmhead) s and the Manby premium: to tits ti^ 
Mr C. W Hodsoo GL^oogon) The thanjm the ooundl 
have been conveyed to their atileaguc, Dr C A. Refrtabd* 
for the paper contributed by him. 
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A 9 th« anauai general meeting of the Inetitutlon of Civil 
Englntert, held on lueiday, April 261 the reiult of the 
Mdlot for the election of officera wu declared as follows — 
PrssidMf llr Alexander Siemens vice presidents, Dr 
W C Uowliii Mr R ElKott*Cooper Mr A G Lyster 
sod Mr C A Brereton others memhert of council Mr 
f A. 7 Aapinall (Liverpool) Mr B Hall Blyth (Edln 
burgb)» Mr J A Brodie (Liverpool) Mr W B Bryan, 
Cokmel R E 6 Crompton, C B , Mr Wm Davidson 
(Australasia) Mr E B Ellington Mr Maurice Fltz 
maurioe C M G Mr J P Griffith (Ireland) Sir Robert 
A HadAeld (Sheffield) Dr C A Harrison (Newcastle-on 
Tyne), Mr W Hunter, Mr G R. Jebb (Birmingham) 
Mr H E Jones Sir Wm Thmnas Lewis Bart , 
R C V O (Aberdare) Mr H D Lumsden (Canada) Sir 
Thomas Matthews lion C A Parsons, C B (Wylam-on 
Tyne), Mr A Ross Mr J W Shores C M G (South 
Africa), Mr F J E Spring C I E (India) Mr J Strain 
(Glasgow) Sir Frederick R Upoott KCVO, CSI 
Sir Philip Watts K C B Mr W B Worthington (Derby) 
and Mr A F Yarrow (Glasgow) 

SciKNTinc work in America will benefit largely by the 
will of the late Prof Alexander Agassiz The American 
Academy of Arts and Sciences receives io,oooZ and the 
National Academy of Sciences an equal sum A bequest of 
5000I goes to the City of Newport Rhode Island for the 
support of the Coles Laboratory and for use In the mam 
tenance of manual training in the city schools fhe pnn 
clpal beneficiary Is Harvard University Prof Agassiz has 
left to that Institution a valuable collection of books and 
instruments as well as a legacy of ao oooi for the general 
uses of its Museum of Comparative Zoology Another sum 
of ao,ooo 2 Is left to the president and fellows of Harvard 
for the publication of memolm of Prof Agassiz s own 
expeditions In addition a bequest of 2400! , which Is to 
provido a life Income to two servants Is to revert to 
Harvard on the death of these servants ond their wives and 
the bulk of the estate now to be divided among the three 
sons of the deceased Is also to become the property of the 
University should the family become extinct 

Dr C B pLowRioirr, whose death was announced In 
last weeks Naturb, belonged to the school of mycologists 
founded by the Rev M J Berkeley one of the pioneers 
of modern mycology and the founder of plant pathology 
Of this school only three members now remain, one of 
whom Is the veteran Dr M C Cooke Among the 
members that assembled annually for the fungus foray, 
held under the auspices of the celebrated Woolhope Club 
Ur Plowright was alwa>s noted for his advanced ideas and 
his 4 tdeavouni to elevate mycology from the old Friesian 
fut in which at the time It was firmly Imbedded His 
aspousal of the heterasclsmal theory of tha rusts was the 
cause of much good natured banter , nevertheless, Dr 
Plowright commenced experlmenu and Infections, jvhich 
were contknied for many years and resulted In the produc- 
tion of tile classic worit entitled “ A Monograph of the 
British tTredines and Uttilaginefle " A second pubUeation 
of importance wae ^*A Monograph of the Britith Hypo- 
inyoas lA addition, more than one hundred papers bear 
tng on tystematio mycology and plant pathology have 
appeared under his name In vaVlous publications He waa 
a poqaUflt visitor to the variouit fungus forays for many 
years, and waa for some time preskleat of tiie British 
Mycologicid Society Hie geniality and reodlnees to remove 
difficulties from amateur mycologists will doubtless be 
rbmentiMred by man> who will sincerely regret his removal 
fromr amongst them 
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Thb eleventh session of the InternatioDal Geotogicat 
Congress will be held in Stockholm on August 18-25, and 
the executive committee has prepared a very attractive 
programme both of meetings and excursions The qieciat 
problems of which discussion is invited are the classifica- 
tion of the pre-Cambrian system post-Glaclal climatic 
changes, the iron ore supplies of the world the geology 
of the Polar regions and the sudden appearance of the 
Cambrian fauna The excursions are dirided into three 
groups, those before during and after the congress The 
most extensive of the preliminary excursions will be one 
to Spitsbergen under the conduct of Baron de Geert It 
will last three weeks and will be devoted to examination 
of the very varied glacial and stratigrapUiuil geology of 
Ice Fiord The cost of the excursion is $ol Most of the 
other preliminary excursions arc in northern Sweden and 
Include visits to the great overthrust area of J^mtland 
under the direction of Prof H 5 gbom to the iron ore 
deposits of Lapland to I>ake Tornea to examine its over 
thrusting and Pleistocene geology and to the peat deposits 
of Ndrke There will be short excursions during the con 
gress to localities easily accessible from Stockholm Sub- 
sequently there will be excursions of from three to fifteen 
days to the chief localities of geological interest in southern 
Sweden including the Archaean rocks of the south western 
coast, the island of Gotland and other Silurian localities 
the iron mines of middle Sweden and the chief Mesozoic 
localities of Scania The second session of the Agro- 
geological Conference will be held in Stockholm simul 
toneously, and though the two congresses are independent 
geologists are invited to jom both In preparation for 
the discussion on the iron ore resources of the world an 
elaborate collection of reports on the iron ore supplies of 
most countries has been collected from the geological 
surveys and mining geologists It has been edited by the 
general secretary to the congress Dr Gunnar Andersson 
and is being issued at a price of 3I It consists of two 
quarto volumes of 1100 pages with an atlas of forty-two 
maps and numerous plates The work has not yet been 
issued, but from the list of contributions It Is obviously 
a most valuable and authontative statement as to the 
available supplies and distribution of iron ore 

Thb weather was fairly normal over the British Islands 
during April but the conditions were generally far less 
settled in the northern and western districts than else 
where Rain fell with considerable frequency and at 
times the measurements were largo, especially in those 
places where thunderstorms occurred. At Greenwich ram 
fell on seventeen days, yielding a total of a 6^ inches 
which is x-oB inches more than the average of the past 
sixty five years of this amount 1 50 inches fell on April xb 
when a aharp thunderstorm was experienced The mean 
temperature at Greenwich was 475® which is o-6® below 
the average, and there were only seven days with a 
ten^ature of 60® or above Frost occurred in the screen 
on two nights but radiation frosts occurred on sixteen 
nights, the exposed thermometer registering is-9* <>" 
April 3 The sun was shining for 130 hours which is 
seventeen hours less than the normal and there were three 
days absolutely without sunshine There were only three 
days during the month with the temperature in the sun s 
rays above 120® In April last year the duration of bright 
sunshine was 250 hours, and there were twelve days with 
the solar radiation temperature above lao®, whilst the mean 
temperature sias 496® and the aggregate rainfall i 64 inches 

In vol xzlv of the Queensland Geographiend Journal 
Mr R H Mathews describes certain sacred stones used 
in burial and other rites by the abori^es of Australia 
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One vnrirt> known os Kopai balls are made of burnt 
{^psuni reduced to powder and moulded into a kind of 
concrete with ashes and sand These are placed on the 
grave and the spirit Is supposed to come out and lick 
them becoming in this way conciliated and Yriendly to 
the survivors Another type of stone used in their secret 
rites IS ground down Into a blunt point at one end and 
marks are cut on the surface with a sharp stone shell 
or piece of bone 1 he object of these markings Is obscure 
but they certainly convey some religious or symbolical 
meaning 

Tiik Peabody Museum Harvard University continues 
In vol tv part iii of its Proceedings for the current year 
the studies of the Ma>a Codices of which two instalments 
have already appeared with an attempt by Drs Tozzer 
and Allen to Identify the conventuahsed animal forms 
which appear in these rLmarkable documents A detailed 
examination shows that only a small port of the animal 
life of the country occupied by the Maya^spcaklng peoples 
is represented and while some drawings are fairlv 
accurate there is much difficulty In Identifying other species 
which the artists Intended to represent Only those forms 
of animal life ore depicted which possessed a mythological 
significance or were used as offeiings to the numerous 
deities of the Pantheon The whole scheme is thus purf’y 
religious and the reproductloa of this large senes of 
animal figures will throw miich light on the obscure 
religious system of this remarkable race 

Mbhsrs Dulau and Co have issued in the series of 
^ Fugenics Laboratory Memoirs * a memoir by Mr 
David Heron I Gallon research fellow on the influence of 
di fectlve physique and unfavourable home environment on 
the intelligence of school children The memoir is based 
on a limited survey of children In schools under the London 
County Council earned on under the direction of the 
medical officer of the Education Committee and the 
characters noted include the sex age height weight and 
condition of the teeth of the child and for certain schools 
the state of nutntion the condition of the clothing the 
degree of cleanliness the power of hearing the condition 
of the cervical glands and of the tonsils, and adenoids 
The methods used by Mr Heron are In several respects 
novel and noteworthy and the data based on the measured 
characters are of interest but the memoir should serve 
Its most useful purpose In indicating the absolute necessity 
for clear deflnitton when qualitative characters are to be 
noted the classification of the data In the present survey 
seems in several cases owing to variations in tho personal 
equation of the observers to have been so unsatisfactory 
that little corffidence can be placed in the results So far 
ns they go, these indicate but very slight correlation 
between intelligence and the other characters observed 
but this result Is in conflict with that given by the investi 
gations of Dr Francis Warner in 188^1 and i8(ja-4 to 
which the author does not refer Dr Warners surveys 
show a high correlation between dutness and malnutri 
tion and between dulness and development defects, and 
these conclusions seem the more probable 

Accordino to the report for 1909 the Rugby School 
Natural History Society continues to maintain its record 
for good work, some of the papers being of a high 
character while the Illustrations of foreign Lepidoptera 
are beyond praise Whether the system of annually 
making tnps for the purpose of obtaining large senes of 
the local Lepidoptera Illustrative of variation, and 
including as many varieties as can be obtained is 
altogether desirable we will leave our readers, to decide 
for themsetves 
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* Records of tub Wkstbrn Austsauan Musfeuii akd 
Art Gallery is tho title of a new sclentiftc journal 
started by the director of the museum at Perth, Western 
Australia The first number is mainly devoted to an 
account of the so*cal1ed Mammoth Cave (a decidedly bad 
name for Australia) on the Margaret River, and its con- 
tained mammalian remains Some of the latter are de 
scribed by Mr Glauert, and referred In port to existing 
and in part to extinct species of marsuidals and mono- 
tremes 

We have received copies of the two volumes of the 
defer de la SociM HeMUque des Sciences NaiuteUeM 
lor the ninety -second session 1909 Among the contents 
of the first volume is a summary of Dr Fntz Sarasin s 

Gcschichte der Tierwelt von Ceylon ’* the full text of 
which we have received for review in another and later 
serial In another article Dr M Blkh gives an illus- 
trated account of the physiography and plant life of Green 
land a country the name of which the author believes to 
be derived from the contrast between the barren coast 
line and the green carpet frequently clothing tho slopes 
of the more inland fjords A special feature of the countrv 
IS indeed the abundant dwarf vegetation clothing almost 
All the elevated ground except the mountains this being 
illustrated by a photograph taken a short distance inland 
on Disco Island while other photographs show how this 
plant growth has in the course of years covered boulders 
and slabs of rocks A particularly interesting picture 
shows the rounded shores and Islands of a typical glacier 
landscape at the mouth of one of the fjords 

DtBcuasiNO the action of light upon the green parts of 
plants in Naturwistentehafthche Wochenschftfi (April 3) 
Dr Th Ldhr directs attention to the investigations of 
Senn upon the changes in form and poeition of the 
chromatophores According to this obsetver the green 
colouring matter occurs In the shape of drops or grains 
the grana Invested by a distinct protoplasmic layer and 
Ijing in the general stroma of protoplasm Under favour 
able conditions of light Jin chromatophores are polygonal 
but when subjected to strong or weak fight they contract 
to a globular fbrm Reference Is also made to the hypo 
thesis advanced by Stahl that the colour of the chromato- 
phores is regulated so as to avoid absorption of heat rays 
and undue transpiration The latter part of the article 
deals with the conclusions of Wiesner regarding the fight 
requirements of plants and Haberlandts expUnation of 
fight perceptivity 

The second Masters lecture ’ on the production of 
horticultural varieties was delivered by Prof H de Vries 
before the Royal Horticultural Society, and occupies the 
first place in the Journal (vol xxxv , part 111 ) He 
recognises varieties of t,wo types those which are constant 
at their first appearance and others which are continually 
sporting the latter can only be fixed by ‘ working up 
As an example of his methc^ he relates his experience ip 
trying to obtain the wholly peloric variety of Lmarim 
vulgan$ tor eight years he cultivated the ordlfiary 
species treating It In various ways and excluding always 
the possibility of croMlng with allied forms during this 
period inflorescences with occasional peloric (heml-peloria) 
flowers were produced, and eventually plants produdhg 
all peloric flowers appeared in the cultures He notes 
that seed was obtain^ from soms of these wholly pdloric 
flowers In his book he sutes that the seed came 
partially true but by further cultivation and Mloctioa ha 
reduced the * reverts to a small percentage * 

It has not been the custom to Issua on annual nport on 
I insect pests in the West Indies, but e summary is pubh 
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pthed in No soi of tho AgHculturdl Ntwt of the more | und proveft to be 15 or 16 metres a year The finest 
yefious occurrences of pests during 1909 In only 0x10 dis material from the northern sandslun«H is probablv re 
trict a comparatively small area in Barbados was any cov red in iht distmt of altuxial loams south of Kharga 
trouble experienced from the sugar-cane root4)orer oasis 

{Diupftp*s ahbreviatus) the larger moth borer (Cflsffi»a In conneiiion with 1 rof Silvanus P Ihompson s recent 
iuMM) was however reported from British Guiana The experiments on tin ph> siologitnl effects of an alternating 
cotton worm (Aleita argitlacea) which was very abundant | magnetic field on iht human body Mr A A C 
during the season 1908-^ his given very little trouble Swinton in a bttcr whnh appears in the hlecirtcian 

during the present season nor have any other cotton pests fyi* April 22 directs iltention lo (nvcral simpler methods 
been reported Scale insects continue to attack limes but ' of producing the s iinc iff its whuh hive been known and 
no severe outbreak has ociurred during the year parasitic used by niediial mm for some viars U the current from 
fungi are known to occur on these insects and probably an ordinjr> magneto machine be pissed from th hand to 
bid in keeping them in iheik The scarabee or juiobs ^ sponge held on thr^ temple bfhind the lyi n faint 
of the sweet potato {Cryptorhyttchus bafatae) his proved fluker will be n whuh iiunascs in frequoniv is the 
serious in Barbados and cannot vet be controlled new . speed of the machine is increasc-d If the curnnt is junt 

methods of treatment are therefore being devised Another through the head in oilur directions 1 metallic taste is 

insect about which further information is required is a I produci^d in the mouth By making the arms and body 

small moth the larva of which lives In the heads of ripen mto the si'condarv of a coil of many turns carr>ing a high 
Ing sorghum and causes much damage frequency current a small Incandescent lamp the terminals 

The sand'dunes of the Libv m Dcsirt have been studied of which are in mnlait with the two hinds may b< made to 
bv Mr H J II Beadncll during a nsidinci of three bght up 

hRoM a pa|)er bv Dr I \ Bauer 
in the March number of J errtjftriat 
Moi^neUsm and \tmosphcnc kite 
in tty it appears tint n mon detailed 
nx imin itiuii of th records of th 
magnetic storm which accompuiiiil 
ihi eruption of Mont P le^e on M iv 8 
iqoj h ts lc‘<l him to the lunclusion 
that the storm w is not instant uuous 
over the whole cirth but thit it 
orif.inatid ibout 14*^ west of Mont 
Pel6e and tiavolUil t astw ird with a 
veloiitv of about 7000 mihs p<r 
ininuti round the entiri globe This 
result raised in Dr Bauer s mind th 
further question wlu ther in ignetic 
storms in general are instanlam ous 
over the whole earth and an examini 
tion of the rc'Cords of the disturb- 
ancLH of January 20 100 1 'ind of the 
seventeen cases tabulat'd by Mr Elhs 

ABeltofDunuln KhftrgaOaftia look Dg toath or dowiwtream. b tom the f fogra/Atemi Royal Soiletv piper has led 

him to the further result that img 

years In Kharga oasis some 300 miles south of Cairo netir storms are not instantaneous over the whole larth 
(Geographical Journal vol xxxv April p 379) Fvin but In general travel to the east occasionally to the west 
where superposed on Irregular sands the dunes show a with a speed of about 7000 miles per minute whuli may 
remarkable linear grouping from north to south The be riduccd considerublv m the lase of some of the lirger 
dunes of Abu Mohank thus start west of Cairo and thence and more complex disturbimies 
form a belt 6 or 7 kilometres wide and 650 kilornttres in 

length The author traces the sand to the rocks of post ' \rthur Morlky contributes a useful -article on the 

MIddle-Foccne age that border the Mediterranean and not *»f*‘cngth of materials undev combine<l stn sscs m £«gmcfr 
to the Nubian Sandstone of the southern region Between ***i? April 39 CndoubiiHlly recent experiments on conri- 
Hiese two regions lies the tableland of Eocene limestone Wned stresses have furnished inti resting information on 
grains from which may supply mora than 7 per cent of the behaviour of material under bt iiic loads but some 

calcium carbonate to the dunes piled up in the oasis of hasty applications of this information arc very unfortunate 

Kharga The growth and movement of crescentic dunes A static determination of the tmaciiv of a material Is 
or barchans have been especially observed By saturating easily made and may serve as a Ubtful index of quality 
the concave side of a barchan with water It become hut it is well known thit a simple stress of about one 
possible to cut a section in It showing a bedded structure quarter to one third of this amount will be sufficient to 
formed by sand carried over from the windward side Mr cause fracture If frequently reversed in direction What 

Bdadnell urges that this justifies th© older view of the the Conditions of failure may be under combined stresses 

formation of the steep convt3( face as against that of which fluctuate are in thr absence of experimental evidence 
excavation by scour suggested by Dr Cornish Dr' at present unknown but a svfe loud may as well bo pro- 
Cornlabi however » In the discussion on the papCTi attributes portinnal to the static tenacity as lo the static shear stress 
the stratification to sliding following upon scour Steep as at elastic failure and it is much too soon to speak of the 
the inner face seems to the eye Mr Beadnell showi that entire revision of formula, and practice affected by accepted 
Its slope cannot exceed 33® The average rate of pro- theorie* or to hope that controversy rmcerning the tlesigo 
gresalqn of dunes in the Libvan Desert from north to of crank shafts is endixi Rotlur it would be correct to 
south, is now for the first time measured over two years sav that only the fringe of the question hof boqn touched 
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A PAPiR on the effects of sewa^ and sewa^ on 

Portland cement concrete was read at the Concrete Insti 
tute on April si by Mr Sidney H Chambers surveyor to 
the Hampton Urban District Council, and appears In the 
Btw/d#r for April 30 Mr Chambers has had special oppor 
tumties for studying this problem during the past five or 
lix years, and has come to the oonclurion that the gases 
In solution in sewage, and those expelled from it arising 
from Its decomposition do act Injuriously upon Portland 
Mment concrete even when the concrete is constituted of 
lound and good materials However, little danger from 
*fosion need be feared provided one or other of the follow 
ing factors be absent — (a) a high degree of putrescence 
3f the sewage (b) a moistened surface, which held or 
absorbed the putrid gases (c) the presence of a free air 
supply In one chamber under the author s observation, as 
the level of the liquid fell It left the concrete wetted with 
a liquid containing aultdiuretted hydrogen in solution This 
•vet surface was then exposed to the action of the air 
lupply which oxidised the sulphuretted hydrogen with the 
production of sulphur and sulphuric acid, and led to the 
decomposition of the concrete the hme being converted 
finally into su^ihate of lime The exact nature of the inter 
mediate compounds cannot be stated, but it is probable 
that the active agent is sulphurous acid as cement is iq 
soluble in sulphuric add The decomposed concrete was 
washed away at the next rising of the liquid thus exposing 
s fresh surface to the action The continuation of this 
cycle led to the formation of grooves at the varying hqu d 
level 

Mxssas Swan Sonnbnschein and Co will publish in 
the course of the next fortnight a volume to he entitled 

The Signs and Symbols of Primordial Man in which 
Dr Albert Churchward explains the evolution of religious 
doctrines from the eschatology of the andent Eg>ptlans 

A CLXARANCK catalogue of a miscellaneous collection of 
books including works on America Africa &c various 
domestic animals and general natural history and Utera 
ture has Just been issued by Messrs John Wheldon and 
Co Groat Queen Street, Kingsway W C The same firm 
announces the publication of a work to be issued in 
twenty five quarterly parts on South American Omith 
ology a Manual of the Birds of Continental South 
America from the Isthmus of Panama to the Straits of 
Magellan edited by Mr H Kirke Swann 

MM Gauthiis VttXARS, of Paris have issued in their 

Savants du Jour senes a monograph, by M Ernest 
Lebon dealing with PrOf Gaston Oarboux and his work 
The book opens with a biography of the distinguished 
mathematician and a list of thevmany distinctions conferred 
upon him The remalniag six sections are concerned with 
Prof Darboux's contributions to mathematical sdence and 
contain several appredatlons of them by French men of 
sdence It may be noted that Prof Darboux’s writings 
number 419 llw volume, which costs 7 francs contains 
an exccllmt portrait of Prof Darboux 

Wb have received from Messrs Newton and Co an 
advance proof of the first portion of their new catalogue 
concerned * Apps-Newton Induction O^ls X Ray, 

HIgh< 4 requency Static and efther Electrical Apparatus for 
Medical Work ’ An introductory section, which precedes 
the price list, provides the general medical practitioner with 
thp information needed to enable a beginning to be made 
In the use of electrical metiiods In hie practice The cata- 
Idgne serves inddentoily to show with vdiat powerful olds 
recent developments in electrical sdence have provided 
inresent-day phyddans and surgeons The contents of the 
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hst arranged as they are so as to make reference easy, 
wlU prove of great Interest, not only to medical men, but 
also to electricians 

Mbssrs Kboan Paul Trknch, TxObnxr rnd Co , Ltd 
have published sn eighteenth edition of the kite Mr 
Wlnwood Reade s The Martyrdom of Man ” Reede 
who died in 1875 in his thirty-sixth year said of this 
book of his that in commendng it he Intended to prove 
that Negroland or Inner Africa is not cut off from the 
mainstream of events as writers of philosophical history 
have always maintained, but that it Is connected, by means 
of Islam with the lands of the East, and also that It 
has by means of the slave trade, powerfully influenced 
the moral history of Europe, and the political history of 
the United States But 1 whs gradually led from the 
history of Africe into writing the history of the world ” 


OUR ASTRONOMICAL COLUMN 

Hallby’s Court — Attempts to observe Halley's comet, 
with binoculars or naked eye, during the past wedc have 
shown that it Is by no means an easy object, especially for 
town-dwellers By getting out of the town on Its eastern 
side, thereby leaving the inevitable pall of smOky hase 
behind the observer, the chance of seeing the comet would 
be enhanced otherwise the dawn becomes too bright ere 
the comet rises above the haze bordering the horizon As 
shown in the following table, the conditions with regard 
to sunrise arc now slightly morh favourable, but the Interval 
between comet-rise and sunrise again be^ns to decrease 
alter May 6, and on this account, obmrvations will become 
Increasingly difficult — 

Cooitt rket San rues 

• m A,Rk 

May 6 2.30 4.26 

• 9 a *9 4 

„ 12 2.18 

15 a.37 4 .n 

18 3.30 4 7 

Despite the unfavourable conditions several observers 
have reported seeing the comet with binoculars Thus Mr 
W B Tripp writes that he saw it plainly from Isleworth 
with a binocular field-glass from 3 o to 3 30 a m on 
May 3 , to the naked eye it was a very faint object south 
of 7 Pegasi In addition to a bright nucleus, there 
appeared to be an appreciable, though Aort tall of which 
Mr Tripp sends a rough sket^ Other naked-eye observa 
tions have also been recorded Sir Robert Ball, telegraph 
Ing to the T$mes on May 3 said — ‘ Halley’s comet was 
observed at Cambridge at 3 this morning The stellar 
nucleus was between the second and third magnitude and 
the tall was ao minutes long 

The rapid approach to the earth should make observa 
tions easier the distances in millions of miles for the 
next few days being as follows —May 6 56 May 10, 4^ 
May 14, s7 May t8, >6 May so, 143 After Ms^ ao 
the comet wilt recede from us at about the sanas rate as 
it is now approaching us attaining a distance of about 
4a million miles ort May 30 

Some interesting article dealing with comets in generals 
and Halleys in {Articular, appear in No tpad of Is 
Nature (April 33) which is wholly devoted to the subtfict 
M Jean Mascart discourses on the historical impoitaaoB 
of Halley’s comet M Rudaux discusses the nature of 
comets and their orbits, referrlhg to many famous 
examples and M Touchet contributes a desotiption jsA 
comet 1910a All the articles are profusely ilj^a^ wim 
interesting diagrams and photograpns 

Another interesting arnckr 14 Which Pr H K SkUMeU 
discusses the condittons of the pireient ftppaiitiofii te pub- 
lished in tiw Amarkau for Aprllx^6r He poiqtii 

out that the pre se nt apparition is a favourable and 
discusses the phenasnena may be Observed'' One of 

the illustrations is a reproduetibii of Prof Frost’s objsottser 
prism spectrum of January 14, fn adtich the cy an ogen band 
is an outstanding feature Dr Russell tojvksw aoW% 
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tpccuUtions as to the density of the comet and daxzle tints and fatigue effects probably account 
st^geste that golf baUs^ sown at the rate of two or three | for the cunous absociations of colours met with In the- 

records of the colours of multiple stars and star*chisters 

Tub Kokmation of SATintN's Ring SVstbm — I n No^ 
4403 of the AMifotiomitche ^Tachric/iten Pr<rf Lowell diS'^ 
(busses the causes which have produced the preseot con- 
formation of Saturn s s\slem of rings He points out that 
commensurability of period between perturbing and per 
turbed masses Is a greater faitor in determining their loci 
than 11 the more direct effect of attraction and shows that 
in the case of Saturn s stem the rings have thoir present 
conformations In accordance with thib principle Thus 
Prof Lowell shows thit despite its smaller muss Mimas 
has been the chief fashioner of the rings aided by 
hnceladus and lelhys In this order Not only do the- 
older divlflona of the rings show this commensurability of 
period with the satoliitcs but newly discovered divisions 
occur at such distances as would give commensurability 
the greatest effect 

part of the tail For the tail to reach to the earth on _________ 

May so ita length must be o 1 s on this scale Some amount 

of discussion has appeared in the daily Press us to the THE WAThR PROBLEM 

probability of Its attaining the requisite length and to a 

representative of the Deuly Mail Mr Crommelln suggested ^HE discussion on the constitution of water which took 
that the chances are about even but there is no metivod of place under the auspices of the haraday Society on 

determining the probable length at any particular time for April a6 was remarkable for the nee of two dlt* 
comets tails arc so very uncertain in their behaviour tinguished foreign visitors Prof Walden of Riga and 

^ ^ Prof Guye of Geneva the former having travelled spedally 

Thb VBtociTr OF THE Solar Systkii im Spacx T^e ffom Riga in order to be present whilst the latter was 

results of a now determination of the velocity of thr solar jj^lo to arrange a necessary visit to London In such a way 

sjrstem m space are published by Prof Stroo^nt as an to enable mm to present his paper in person Contri- 
ej^act from the Buliattn de I Ac<Mmie roy de Bflgtgue b^tJons to the discussion were also received from Mr 
(No. I 30-^1 iQio) After discussing previous solu Sutherland of Melbourne and from Prof Nernst 
^ of the problem he takes Newcomb s latCT \ aluo fw p^f vValker of Edinburgh, occupied the chair and m 

(be apex (Am 277 3 MiSh 30m P +35 ) tbe opening the discussion remark^ on the extreme complexity 

more roeent determinations of radial velocities of stars problem of ascertaining the real nature of this 

caiculiitM the displacement of the sun in that direction commonest of all solvents and on the great progress that 
Fr^ the di^ssion of the velocities of forty nin^ stars bee„ years in the accumulation of 

.Ituatejl near the oMumed apex Prof htrwbant derive* quantitative data for lU aolutlon 

**'* translation of our system ■» Walden s paper ‘ It Water an Electrolyte? in 

and from fifteen star* surrounding the anti apex he derives ^ number of observations that had been made in 

siSS per sec Comb nlng these risults he finds that to determine whether water when dissolved In a 

In regai^ visible to the naked eve the solar possessing powerful ionising properties might not 

Bjstem is travelling towards the uMumed apex with a i,*comc an electrolyte To secure an adequate answer 

ydocity of *9 4^ lun per si'cond ITiis value is n little ^ this question It was considered necessary to make use 
^ than that km ) derwed bv ^mpbell (amongst others) of media of which the specific inductive 

Ukhig tto ^ obt^f^ by himwif and is much greater Opacity was greater than that of water The liquids 

than ^ (16.7 km ) fwnd by Kapteyn It represent an ^fceted were hydrogen cyanide, HCN , formamide 

astronomical units Prof CO NH. nitrosodimethylamine (CH.),ji NO formic 
discussed bv him, giving ^cid H CO OH and sulphuric acid the first two solvents 
thrir i^tlooi, magnitudes spectral types Ac and shows characterised by a specific Inductive capacity greater 

^ of different types give different values for the than 84 the value for water In passing it may be noted 

that Prof Walden s discovery of the use of formamide as 
O^n type give a man value of ass hm and appear to ^ represents a find ^ of extraordinary importance 

oonsUtute an individual system m tl e sttdlar universe If It ,tood alone would form an adequate rc- 

Sta* Colours. — In a paper which appears in No 3 compense for the labour involved In his masterly survey of 
vol XXXI of the Astfo^yWcai Journal (Apnl p 33^ I the wide field of organic liquids this solvent appears t<F 
Prof L/mk Bell discusses the reputed colours of tne reproduce nearly all the valuable qualities of water In- 
ipomai In double stars In relation to the known facts con cluing its convenient freezing point and boiling point and 
cemmg the colours of stars and their spectre its powerful Ionising properties but wiU mix freely with 

It is a fact, established by many investigations that important groups m compounds which do not dissolve to- 
amag the reported colours of double stars there are any morlM extent in water 

biBOrre tmte which are not met with among isolated stars. Hydrogen cyanide which with its high specific Inductive 
That thit is not due to any phrsicat connection between cap^ty and great fluidity provides ideal conditions far 

the conisr is shown by the wet that it appears os strongly electrdysis was found when used as a solvent for water 

kv the case of optlcm doubles os in the case of binary to give molecular conductivities of the order of oooq os 
SK^estion that these tints ore mercty sub- conn’osted with 300 for a salt such as potassium lo^de 
)mso effects of contrut Is generally countered iy the the low molecular conductivity of the water dissolved in 

ffiat thty are not always oonqdementary, but hydrogen cyanide finds a parallel however In the low 

Bell shows that this statement is not oonchMive conductivity of hydrogen cyanide dissolved in water 
Whom a discussion of the spectra of a number of doubles, bormomlde with a similar specific inductive capacity but 

^ number of experiments on artificial stars, he much smaller fluidity, gave for the molecular cond^vlty 

Qonclualfely that the reported tints ore pro- of water values (about o«oi6) slightly higher than Ut 
duped fttymmoglc^y^ and have no determined obieetive the cose of hydrogen cyanide In the case of formic anff 
mMen^ ^ an eacample of the evidwioe deduced from sulphuric acids the specific inductive cap^ty is lower Aan 
W etiMty of spectral type he mentions 59 SerMtis where ffiat of water, sulphuric acid being further handicapped by 
^ pffiMiy fype i is yellow and the 000011^7 type H its extraordinary viscosity, but both solvents gave Increa^ 
is Mte a typo U star of a bright blue ooldlir is usimown values for the molecular conductivity of water namly 

among isolated stars and l^lcatly improbable Hit about 0-17 in formic acid but rising in the case of sphdwicr 

OXporficiOnts show that with a^t^fic^a^ ston of unequal odd as high as 74 From these obswatlons it U clear 
moigaltudef, such os ore found among double start, ffiat the conductivity attributed to the voter dost not 
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cubic mile, would probably repreoent foirlv well the 
oe of rarefaction obtaining In the head at the time its 


oegTM of rarefaction obtaining In the head at the time its 
cross-section was la 500 mllet 
In No 4404 of the Asironcmtsche hachriehtoH Herr J 
Holetschek discusses the length of the comet’s tail at 
different imparitions apropos uf the question whether the 
tall on May 19 will extend far enough to envelop the 
eaith In 1739, when the earth passed through the plane 
of the comet's orbit on May 14, the tail exhibited large 
fluctuations in apparent length on Ma> 5 it was recorded 
as nearly 47° long but on May 14 the recorded length 
was but 19° Herr Holetschek gives the following values 
for the length at various apparitions, the first being a 
OMon value, the second the largest value recorded the 
unit is the earth s distance from the sun —145(1 o ao 
0*39 0*17 1607 006 o xa 168a 0*10 oaa 

■759 ■^35* ck) 8 0*17 in each case the hrst value 

is probably the length of the most brilliant easily seen 
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depend «n the phytical quaUtlee of the tolvent, but on some 
ciitnucal relationship between solt^t "and eolute It was 
suggested by the author that water, acting as an ampho- 
ttne electro!^ could form a salt when inixed either with 
a strong acid or with a strong base, and that the ht^ 
Lonductivlty of mixtures of sulphuric acid and water and 
rhe slight conductivity of mixtures of formic acid and 
water were due neither to free acid nor to free water, 
but to the presenco of an oxonium sulphate or formate in 
the liquid The absence of conducting power in mixtures 
of water with h>drogen c>anide or formamide was 
attributed to the wtokness of their acidic and basic quail 
ties and the impossibility of combining them with water 
to form a salt UIk electrolyte 

Prof Gu>e in u paper On the nature of molecular 
associations In the special case of water referred to a 
new formula by which the coefficient of association of a 
liquid might be deduced from its molecular surface cnerg) 
and showed that In the case of water at the boiling point 
It gave the factor 1 9O — a value considerably lower than 
that (i 66^ deduced by Kamsay and Shields but agreeing 
ctoselv with a value (i 08) deduced by Walden by another 
method He also drscrit^ the results of a calculation 
whereby the degree of association of liquid aater could be 
calculated from the degree of association of steam on the 
assumption that the law of mam-action held good in both 
tates and that the value of the constant remained the 
same throughout Taking the figure i gi\en b\ Bose 
for the association factor of steam the value i 90 deduced 
for water wos shown to agree satlsfactonlv wKii those 
derived b> the other methods referred to above 
The \alues given by Prof Guyc for the cooflicient of 
association of water at 100" were in the subseournt dis>> 
cusiion referred to b> Afr Bousheld who pointoa out that 
(if correct) they would render untenable Sutherland s theorv 
that liquid water is a binary mixture of trlh)'drol and 
dih>drof since tven at loo** it would be necessary to assume 
the presence of considerable amounts of tnonohvdrol In 
order to reduce the (*ivPTagi,) association factor below a 
The paper bv Mr W It. Bousfleld and Dr T M 
Lowry on Liquid Water a Ternary Mixture Solution 
volumes m Aqueous Solutions was an extension to other 
solutes of some curious observations made five years 
pi^vlously in the case of aqueous solutions of caustic soda 
The solution volumes of ^ the soda were found to vary 
largely with the concentration and with the temperature 
the most remarkable feature of the variations being the 
occurrence of a maximum of solution volume nt about 
60" C in liquids of i^j^ncentratlons The gradual con 
version of the ordinaf^ulightly concave expansion cur\e 
into a strongly con\ex «B*vc had now been traced through 
a series of solutes — chloral hydrate sugar acetic acid 
silver nitrate potassium sodium calcium and lithium 
chlorides The curves for caustic soda were shown to be 
Intermediate between those for sodium and calcium 
chlorides and to form one member of a series of pro- 
gressively changing types The drooping of the ends of 
the curvet was shown to depend on the occurrence during 
the preparation of the solutions of a contraction resulting 
from tne formation of hydrates Such a contraction 

indicates that water Is Increased in density by combining 
with a solute in order to give definiteness to this concep- 
tion the suggestion was made that the density of com 
bined water is similar to that of Its denser constituent 
(dihydrol) in the free state, and that the contraction on 
dissolution 18 due mainly to the conversion into hjdrate of 
lighter constituents present In the liquid As this rontrac 
tion in the case of lithium chloride solutions increases both 
above and below 40^ it follows that a lighter form of 
water IS pnxluced not only by cooUitf but also by heat 
ing it The presence of three constituents in the liquid 
(ice, water ancL steam or trihydrol, dihydrol and mono 
hydrol) is Indeefi absolutely necessary in order to account 
for the complex changes of volume that have been observed 
in u and In the solutions propored from it 
Mr Sutherland’s paper “ On the constitution of water ” 
had been circulated before the meeting and owing to lack of 
tifde was taken as read His sugg^on that the hexagonal 
symmetry of Ice crystois moy be Men as evidence m favour 
of the ' trihydrol ^ formula |riU now receive more serious 
consideration than would hm been tiie case a few years 
age although his method of deducing the relative sixes 
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of the atoms differs from that made use of by Barlow and 
Pope and his method of packing ” It not the closest ’ 
possible there is no doubt that the Mnernl scheme of 
the arrangement is sound and that the argument from 
ciystal structure to chemical constitution may now ^ 
accepted m both le(,itlinato and useful Unlike tcu previous 
authors Mr Suthtrlund considers that monohydrol does 
not exist in liquid water but is present in all salts contain 
ing water of crystallisation He attributes to it a density 
(131 in the solid and t a6 in the liquid state) considerably 
greater than that of dih>drol (1 13 and j 09) or of trihvdrw 
(093 and and in an appendix gives values (or a 

number of its other physical properties 

Prof Nernst s pa^r on the specific lieat of ice water 
and steam was read by Dr Wilsmore The survey covered 
the whole field from —aoo^ to the highest temperatures 
but ottention was directed specially to minima In the specific 
heat of water vapour under mMcrate pressures and of 
liquid water at moderate temperatures lK>th minima were 
attributed to the dissociation of complex molecules The 
question of specific heats was also de^t with in a note on 
the specific heat of water of crystallisation by Mr 1 P 
Sexton of Truro which was read ^ Dr J A Harker 
In the case of copper sulphate the ftrst four molecules of 
combined water were found to have a specific heat 0*499 
whilst the fifth molecule gave the value o<5oH Mr Bous- 
fktd pointed out that the value 0^5 also held good for the 
comhtned water in solutions of potassium ^lorlde the 
heat capacities of which could be calculated correctly by 
asfkuming them to be mixtures of free water hydrate water 
and suit Dr Senter pointed out that the values now 
given agreed well with the view in support of which much 
evidence was available that in compounds such as copper 
sulphate four molecules of water were definitely associated 
with the metallic atom the remainder being perhaps 
attached to the motecoile as a whole 

Farlv in the evening Mr H B Baker showed a re- 
markable experiment on the influence of purification in 
I retarding the action of water on sodium amalgam the 
underlying idea being that If water could by purification 
be rendered non-conducting it might also be rendered 
chemically inactive Similar experiments on the inactivity 
of highly purified nitnc acid were described by Mr Veley 
A complimentary dinner the first in the history of the 
Faradav Society was given in honour of its foreign guests 
Profs Walden and Cuyc on Wednesday April 37 under 
the chairmanship of the president Mr James Swinburne 
F R S The Fnglish guests included Sir William Ramsay 
Sir Wllllom 1 ilden Sir Joseph Larmor Prof H B Dixon 
Prof Diiers and Dr Chree In responding to the toast 
of the guests of the evening Prof W’alden referred to the 
scientific relationship between Russia and Great Britidn 
remarking mcideiUully th^t the first Russian chemist was 
an Englishman sent by Queen Elisabeth to Russia in the 
sixteenth centurv Prof Cuye dwelt on the debt which 
chemists nil over the world owed to Faraday and gave 
an interesting account of Faraday s visit to Geneva when 
he accompanied Sir Humphry Davy on his tour through 
Furope T M L 


REChST ADDITIONS TO IDEAS REGARDING 
THE ISThRNAI STRUCTURE OF THE 
EARTH > 


'DEAOND the superficial observoaons made by geologists 
not extending more than about one two-hundredth of 
the radius below the surface even by indirect means, we 
are dependent on mathematicians for our ideas regarding 
the physical state of the earth's interior these ideas are 
based on extrapolation from physical constants Obtained 
in the laboratory and their variety extends to tl» number 
of possible permutations and combinations of me three 
physical states of matter— eoiid, fiquid, .and gaseous 
Halley s conception of a coipe and shc 3 t rotating at^different 
speeds has been revived by Sir F J Evans (1878) and 
by the distinguished founder of this series pf lectuirts^ 
explain the secular variations of magnetism Tlie 
l-aplaclan hypothesis, based on ClatrauU s theorem, Is new 

t AhftOitrt ofibe wilds Mots dsHvs^ tn tbs Msn d im sr airf 

PbUosophksI Sedsty oa Mmijb ts. by Sir ThosnaitH. lliitlsBtt» 
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being euperseded in many minds by Chamberlin s 
planetesimal theory after having Inspired pctrologists with 
a vain hope of finding traces of the primeval tluggy crust 
among the Archsean gneisses Astronomers prefer a solid 
globe but on ground different from those assumed by 
Hopkins and at first accepted by Lord Kelvin Arrhenius 
concludes in favour of a gaseous core like that postulated 
by Ritter ^t of larger dimensions than the gaseous core 
hUggested by Dr Wilde 

Theories regarding the processes of consolidation the 
gradient of pressure and the deep-seated rise in tempera 
ture are equally varied Until this year all agreed in 
assuming the earth s interior to be hot but Prof Schwarz 
now prefers to think it is cold So long as radio active 
bodies were unknown the apparent reserves of heat-energy 
offered the world a short life but its actuarial value has 
now been increased almost indefinitely bv the discovetv 
of radium in embarrauingly large quantities and Prof 
Joly warns us that instead of peaceful cooling the present 
may end In catastrophic heating 

The nearest approach to actual observation regarding 
the deep^ated parts of the globe Is recorded by the 
seismograph as interpreted by R D Oldham who aptly 
compares the s» ismograph with the spectroscope as an 
instrument for examining Inaccessible objects The first 
and second phases of long-distance seismographic records 
which are auc to waves passing through the earth by 
approximately chordal paths show a reduction In velociiv 
when there is a sufficient distance between the origin of 
the shock and the recording Instrument for the assumed 
chordal paths to pass through the inner two-fifths of the 
earth s core while the distortion al waves are apparently 
dispersed by refraction when the origin of the earthquake 
and the recording instrument are separated by about 140'’ 
The records which are confessedly too few to be regarded 
as conclusive suggest that the central core dtfiers in 
physical characters from the outer three fifths and the 
superficial crust Similarly the vibrations that pass under 
the great oceanic depressions indicate elastic conditions 
differing from those under the continental plateaux iht 
difference being apparent to a depth of about one-quarter 
the earth’s radius This last conclusion might be corre 
lated with the variation in the chemical composition In 
the sub-oceanic crust caused by selective denudation of the 
kind indicated by Sir John Murray in 1890 and by 
Chamberlin s theory regarding the origin of the oceanic 
depressions 

The recent discussions and new data obtained by 
geodesists and geologists to check Dutton s theory of 
Isostasy have revived Interest in the deep-seated parts of 
the superficial crust The remarkable work recently done 
in India by Burrord and Lenox-Conyngham when corre 
lated with the results of the Geological Survey arc 
especially Important in showing the truth and the Iimita 
tions of Isostasy Burrard’s results indicate that the 
Himalayan heights are partly compensated bv deficiencira 
of subterranean gravity and that greater loads are mam 
talned by the ngiditv of the geologically stable crust of 
the peninsula than in the folded parts of the extra 
peninsular region The deficiency of gravity under the 
outer and suDHimata)a is however equally pronounced 
in the plains near the southern foot of the range but at 
a distance of about 150 miles from the foot of the moun 
tains there is a subterranean band of high gravity parallel 
to the alluvium filled Gangetic valley as well as to the 
four Himalayan sones-— the foot hills composed of Tertiary 
strata the outer Himalaya of much older, unfostillferous 
sediments the crystalline range of snow-covered pe^s 
and the Tibetan highlands of fossillferous marine strata 

Soon after Dutton published his theory of isostasy R S 
Woodward pointed out that if the highlands continued to 
rise in consequence of the reduction In their load by 
erosion and the depressions continued to sink under the 
growing weight of accumulating sediment the process 
should oontinud indefinitely and mountain ranges would 
thus never be worn down, while new folds in undlsturbi^ 
areas wbuld never arise but the geological historv of 
India shows wh> and how this process may result In 
** IsosiaHc suicide ' For ages before the end of the 
MesOsolc era the rivenk of Gondwanaland which stretched 
away as a great continent to the south and west poured 
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their toads of silt into the Eurasian ocean of which the 
southern shore line approached the line now occupied by 
the Himalayan snoih -covered peaks With the loading 
down of the northern littoral of ( ondwanaland the northern 
part of the continent became stretched and normal faults 
were developed with a guncral east to west trend 
Some of the faults of this kind occurring in the Central 
Provinces were sliown b> J G Medlicott so long ago as 
i860, to be pre-Gondwana (that is pre-Carboniferous) in 
age, others were formed before the Upper Gondwana 
(Lower Mesozoic) strata were formed wnile the latest 
affected the younger Gondwana beds and became channels 
for the Upper Cntaccous basalts The general trend of 
the Cretaceous dykis in this port of India and the pre- 
valence of normal faults further east at about the same 
latitude, shown in various geological maps published by 
later members of tht ( r^ological Survey indicate the 
nature and direction of tlit tension produced by the un 
loading of Gondwanaland and the simultaneous depression 
of the adjoining ocean bed The process reached its 
climax towards the end of Cretaceous times when the 
basaltic magma below welled out and flooded more than 
zoo 000 square miles to a depth of nearlv a mile 
Presumably the tension marked by faults in Central 
India existed also in areas further north where the records 
arc now burled under the Gangetic alluvium and the band 
of high gravity detected by Burrard s plumb line and 
pendulum is probably due to concealed batholiths of basic 
and ultra basic magma which were injected into the region 
of tension after the manner described by Prof R A Daly * 
Then followed the produilion of n geos\niline parallel to 
the northern shore line of the old < ondwann lontment and 
parallel to the subsequent folds of the Himalayan range 
which arc now bting thrust over towards the region of 
deficient gravity between the visible mountain range and 
the concealed band of basic batholiths 
Ihe data in this area arc in substantial agreement with 
Daly fl idea of a persistent sub-crustal gabbroid magma 
which though possibly onl> in a state of potential fusion 
under regions of normal pressure gradient may become 
fluid in localities of protroch^ erosion and gradual rise of 
the northern shorc-linc of the old Gondwana continent and 
agree in general with those amijsed by Ha> ford and others 
in America In showing that isostasy can be detected only 
TV hen the visible masses over wide areas are concerned 
further data of this kind will permit of the determination 
of the minimum loads that can bo maintained by the crust 
m old stable land surfaces as compared with the apparentlv 
smaller loads maintained in recently folded regions If the 
sequence of events in India has correctly traced it 

should be possible to Indicate 'irm on the earth which 
are in danger of basaltic floodings and of later folding 
movements In South America for instance the north 
flowing tributaries of the Amazon and the Araguaya are 
possibly developing conditions on the old land surface of 
Brazil similar to those that on ( ondw in aland preceded the 
outburst of the Deccan Trap in t retaceous times 


THE HUIA OR hOIKDRlMl Ob HAWAII 

'T'HF Hula or national folk-dnma of Hawaii hat 
already been casually described by thi Re\ W Ellis 
in his * Polynesian Researches and hns been noticed in 
the * Travels of Captain Cook but it was left to Dr 
N B Emerson to undertake a detailed investigation of 
the unwritten literature of the island and to make a 
collection of the songs sung in these performances The 
results of this study hav been published in Bulletin 
No 38 of the American Bureau of I thnology We may 
congratulate this institution on having now for the first 
time, junder the authority of a special Act of Congi^ 
extended its operations beyond the bounds of the American 
continent 

The Hula is a special form of folk-drama dealing In a 
series of Impassioned lyrics uilh many phases of the 
national mythologi and traditions The poetrv is of a 
highly romantic and sensuous trpe including themes con 
nected with human love and life the processes of nature 

1 AbmU Ini«ctk« u a Caiual CondiHon and it an filhe* of kwntaln 
buikUng * by R A. Daly (Amcr /owra Sci axl* 1906, pp. ao7-«l)* 
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the mraterlee of the epint world, detoribed by a eenei of 
metafmors and WMiilftcatione Much of It le ^ very 
anaent date and It hardly intelligible even to the beet 
native acholare at the preaent day In etudylng the trani- 
lations and analyue of Dr Emereon we cannot avoid 
the suspicion that much is vague and uncertain and that 
the interpretations may sometiines ascribe to these appar 
ently meaningless songs a sitfaificance which reflects 
modem romanHc conceptions alien to the spirit of the 
early singers Throughmt the whole drama the themes 
are essentially religious The chief dei^ invoked is Laka 
the impersonahon of the powers of vegetation who is 
addressed In special hymns and worshipped at an altar 
adorned with leaves and flowers of ^ose plants which are 
believed to be specially acceptable to the goddess because 
they are the forms in which she prefers to manifest her 
self With her are invoked the spirits of the wood which 
resemble the fairies of Europe, Pele, the goddess of the 
volcano and her sister Kopo who, like the Mother 
goddesses in other ports of the world assumes a dual 
toitn— benevolent as a sylvan deity chthonic or lewd the 
latter pfaaiQ being only occasional 
As Mr A Lang has pointed out the mvsterles of Greece 


mysti 

takes 


to 


fstical rite, a sacrament, as he eats ha 
et of the virtue of the goddesa that U transoil 
himself '* 

The Hula assmnas various fonns, A special type Is 
assigned to each instrument—^be drum the gourd rattle 
tha oamboo rattle a kind of xylophone, peblw castanets, 
a hoUow bamboo beaten on the ground, a jaw's ham, and 
that remarkable instrument the nose-flute Others uidiKle 
the use of marionettes, or mimetic delineations of animals, 
as the shark and dem dances 
On the whole, this elaborate study of a primitive folk 
drama Is interesting from many points of vlew-^ a 
description of savage music recorded In the recognised 
notation as throwing fresh hght on the problem of the 
mysteries as a new conception of folk-poetry with its 
sensuous enigmatic lyrics Lastly it throws novel li^t 
on the interpretation of the popular mythology and tradi 
tlons If we cannot always accept Dr Emerson • inter 
pretatlons of the materials which he has collected, we can 
admire the industry and Insight which i^ipear throughout 
this volume 


PIGMENTATION AND CANCER 



Wo«un ptaybig on ttao Noitrfluui (Ohe-hano-iba). 


can best bo interpreted on the analogy of rites among 
savage or semi-savage races fhe Hula accordingly pre 
sents notable resemblancfs to the Greek ElGutima and 
similar celebrations The performers arc carefully 
selected they must observe stringent punty tabus sexual 
ticeme being prohibited th^ ars kept in a special 
eaclosure which they mutt never leave except iVith 
mufBed heads and they must engage la ^0 conversation 
beyond Its limits , above ail thiogt, diey must avoid con 
tact with a corpse As the Gtcm hlerofdiant proclaimed 
' Ye mjrstae to the sesri " In Hewall the performers rush 
into the ocean going and returning in a state of nudity 
there )s a pass-wotd of admisrion a prayer at die 
begmalag and end of each performance and a speaid 
•uppfleanoa for the removal of tabu a ritual ^:ets 
, modelled on the primitive fig-leaf Finally the central act 
of the rite is a form of sacrament A cooked pig is 
brought mto the assemMy, and the hierophant, acting as 

S rver *' selects the tyiMl parte— anout, ear-tips tail 
M portions of the vital o^ns espedaHy the brain 
tlote) This last It Is whldi ipves Its name to the cere- 
mony He sete go equal ponfon before each novitiate 
Each one must edt all that Is laid before him It is a 
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T^OES the absence of skin pigment predispose white men 
^ to cancer? This question has been answered in the 
affirmative in a paper ^ udiJch has attracted some attention 
ihe author Dr Watkins Pitchford adduces instances of 
the Inverse ratio obtaining between the degree of plgmenta 
tion of the skin and of die body cavity, and explains that 
the external and internal pigmentations protect the tissues 
from excessive * irradiation ^ by actinic rays, of which 
the influence is assumed to be highly inimical to the life of 
the individual More weight would have attached to his 
observations in whatever bearing they have upon cancer 
had the thickness of the body wall been consid^rd in rela 
tlon to the degree of internal pigmentation and the slight 
penetrating powers of many of the rays loosely called 
actinic 

White mnn is of all animals the most liable to cancer 
forms the postulate from which the author elaborates bis 
views This is an old dogma which is by no means 
universally accepted as true and for certain individual 
organs Is now proven to be false For example cancer of 
the mamma is probably as frequent in Indian hospitals as 
it is in Tendon and It ts as common in the mouse as it is 
tn the human female It certainty occurs in the native 
\fncan negress more frequently than was formerly sup- 
posed However tho author brings this first postulate Into 
line with his second * tho absence of effective plgmenta 
tlon or other form of external protection In white man 
IS the primary cause of his liability to cancer " the same 
holds for domesticated animals The liability to cancer 
should therefore be found increasing In proportion as jdg- 
mentation Is decreasing and the true albino of any 
man included should display the greatest liability of all 
A table is given to illustrate the scale of liability of black 
brown roa yellow and white races of man by estima 
tions of probable ' cancer death-rates for Zulus Toacillt 
Red Indians Chinese, Italians English, Dutch, and 
Swedes The figures can be definitely stated to be wor th - 
less for purposes of comparison Those for the Chinese In 
the United States are meant to show the intermediate 
incidence of cancer in the yellow race but why not have 
chosen the Japanese, who have relatively excellent natkaial 
statistics sho^ng more than ac 000 deaths annuaUy and 
who admit that this number Is w short of ffie totol, vdilch 
would represent a death-rate probably not leaf than in 
England ? The Italian figures presumably represent 
** brown * man hut the Italian national liatlstios are 
among ^e worst In Europe, and cannot be compa^ vrith 
English statistics The table merely gives a list of In 
cressingly worthless figures and conalpondlAgly untmtt- 
worthy records of the occiMttqce of caocer The argument 
would however break down for anotbtf reason-^ Ua 
failure to explain the frequency of cancerln the negroes of 
America as contrasted vlOi its real qr appard^ infireqttonqr 
in Africa * ^ 
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Tht general application of an Inverse relation between 
<legrae of pigmentation and liability to cancer cannot be 
maintained, and it faila equally when miied to explain 
the vaning Incidence of the disease in different anatomical 
sites of the hodj For carcinoma of the breast the argu 
meat is much as follows The woman of the white variety 


olecting 
has no 


_ and 
las no pig 


of mankind stands erect with her mammae proj 
fully exposed to direct solar Irradiation she i , _ 

ment or hair to aid her delicate translucent skin in protect 
mg the glandular epithelium lying immediately beneath 
the surface She covers her bosom with a single garment — 
rite flimsiest of white silk blouses The man in addition 
to wearing shirt and underclothing protects hit chest from 
irradiation by coat and waistcoat of dense cloth and of 
•dark colour Hence there are loo cases of cancer of the 
breast in the woman to one in the man The differences 
between the male and female and between the mammary 
glands in the two sexes are not of the subordinate import 
ance assigned to them in determining the onset of cancer 
They are of primordial Importance since the difference 
between the male and female obtains for all species liable 
to carcinoma mammae 

The frequency of this form of cancer in the woman 
requires to be considered almost certainly, from totally 
different points of view Not only do the sites of predltec 
tion vary from one class of vertebrate to another but if 
the Mammalia themselves be considered some species are 
Tety liable to cancer of certain organs from which others 
even nearly allied are relatively or altogether exempt as 
Illustrated, tg by the variations in the frequency with 
which the mamma is attacked The liability of the woman 
Is merely a pecullarltv shared e g with the female of the 
mouse and dog whereas in other domesticated mammals 
tf g In the cow cancer of the mamma is practically un 
known Eaual degrees of * irradiation will not 
harmonise the parallel liability of the woman and the 
female wild mouse to cancer of the momma nor will 
differences In irradiation explain the exemption of the 
cow and the pronencss of the tame albino and the wild 
gr^ mouse to this form of the disease 

These specific differences in liability depend In part at 
any rate on something more than extfrnal conditions 
Under Very divergent conditions as regards habits (ex 
posure to daylight), environment and £«)d the Incidence 
of cancer may be parallel as in the case of the tame and 
wild mouse Therefore innate fundamental tendencies of 
much biological import cannot be dismissed by assuming 
that cancer occurs the mamma of dogs because the 
abdomen is ' Irradiated ' through sitting up when 

bogging ** or in consequence of a too great fondness for 
lying befo^e an open fire Nor can the biological signifi 
cance of the sites of predilection for cancer of the rectum 
and uterus in mankind be explained by their corresponding 
with the sites on which a full bladder focusses actinic 
rays I The assumption that organs which are dark red or 
brown In colour are less liable to cancer than organs of a 
lighter colour will not explain why primary carcinoma of 
the liver Is more frequently recorded in cattle tlian In other 
domesticated maimnats 

A real and grave Increase In cancer U asserted to have 
occurred during the past fifty years and the attempu to 
allay tendencies to public panic by soothing assurances to 
the contrary are stated to be a praiseworthy poliev but 
Intentionally misleading This is rather a grave charge to 
bring, without substantiation against investigators who 
have as much claim to be taken seriously as has Dr 
Watklns*P!tchford in his explanation of the increase he 
itiItgM, viz that there has been a decline In the use of 
'WOOUen garments during the past fifty years a change in 
ihftcohmr of the clothing worn and that black broaddoth 
smd black silk have ceaaH to bo the clothing of resoectable 
•pc^ emept the clergy who enjoy a '‘privilege of 
cim * and vntii it a low cancer death-rate. 

Ip abort, til# prevention of ^ncer la represented as a 
fitter of effective protection against solar Irradiation to 
jrtWk^Wte man, having lost his pigmented skin exposes 
^ Uindhr and nakedlr but we peuee to^ 
Hb# Ip it then, that the black-coated mouse b as tbbte 
lb pa b the atbtno? We wonder if the difference 

lib recorded freouency of cancer in black and white 
Min It the result of ImoerfWt ooportunities for observing 
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the disease in the former and of the attainment of the 
cancar<q*c by a smaller relative number of individuab 
We remember that the black man and woman ore ^ ttO 
means exempt from cancer and we regret that the drudgW 
of putting their opinions to a suffident test Is not unoer 
taken personally by a large army of arm-chair speculators 
who essay lo write on the nature cause, prev^tton, and 
cure of cancer This punishment should certainly be thdrs 

fi F B 


CHEST DKVFJ OFSfFNT IN BOYS IN NEW 
SOUTH WALES 

'T'HF New South Wales branch of the Brltlrii Sdence 
^ Guild has jubt circulated a report in which It states 
that a special sub-committcc investigated a number of 
points in connection with the physical development of boys 
in New South Wales und compared the results with those 
of other countries It was found (1) that the average 
girth of English boys round the chest is roughly 3 6 inches 
more than that of boys in New South Wal^ at seventeen 
years of ago, (s) rasmunian boys have always measured 
rather more than New South Wales boys round the chest 
and at the late age of sixteen or seventeen years they 
como approximately to the English average (3) the chest 

g rowth of the New South Wales bo> is at all a^ea nuich 
i«i than that of the Washington boy vix at nine years 
nearly i inch at ten years mori than i Inch between 
thirteen and fifteen years i) inches or more (4) as a 
result of this the lung capacity of New South Wal^ boys 
averages at all imes much less than that of the American 
boys, and the dc^iency vanes from 500 c c at nine yean 
of age to 6*5 c c or more at seventci n years 
The committee found it difficult to give a complete 
estimate of the causes of this devitalising condition the 
factors at its disposal being too indeterminate but the 
suggestion is offend that the habit of the young Australian 
of leaning agunst lamp-posts and door-posts or the 
difficulty with which he can be got to walk for an <wti ng 
so long as there Is a conveyance to be had or his inveterate 
custom of supporting the games of cricket and football by 
leaning across a fence or resting his form upon a shaded 
bench while he bets upon the odds or barracks more or 
less enthusiastically have to be considered in this con 
nection 

The executive council of the Guild at Sydney passed the 
following recommendations —(1) that the attention of the 
r overninent and municipal councils be drawn to the 
supreme importance of providing areas specially set apart 
and adopted for the purpose o? healthy games it being 
iindorsto^ that such areas should be left bnre of trees and 
flowers save on border<t and should be provided with 
running tracks and facilities for cricket football lacrosse 
basket ball and simihr games (2) that as the prlnclplo 
of taxing the unimproved v ilue of land U a direct dis 
couragement to srhnoLs to provide such areas representa 
tion should accordingly be made to the Government and 
to municipal councils to allow some subst miial concessions 
to all bofto fide schools providing adequate playgrounds, 
such playgrounds being like parks really a guarantee of 
the pMple t health 


THE ADMINISTRiTTON OF ANESTHETICS 

report recently presented to Parliament concerning 
^ deaths resulting from th 1 administration of anns 
thetics (Cd 51 1 1 price id ) touches upon a matter of grave 
public interest, in winch i Xpert medical opinion and ques- 
tions of pum science and the common sense of the intcMi 
gent * man in the street alike contribute We mav say 
at ortce that the report appears to us to be of high value 
it recMpiises a danger that for many years past hat 
weighed very seriously upon the minds of those who know 
the danger namely of sudden death during the adminis- 
tration of chloroform and it ends by recommending towards 
the remedy of this danger that a small standing committee 
or commission should & appointed to deal with the subject 
under the control of the Home Office 
The body of the report although offering no doubt, 
points open to criticism by individual authorities, is, on the 
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vhole unexceptionable os an expreMion of the resultant 
(pinion received from many different sources It is recog 
used at the outset that a cirtam number ’ of deat]^ are 
[ue to preventable causes and that a certain number *' of i 
leatha are inevitable which obviously signifies that the 
ictual numbers of preventable and inevitable deaths are 
)ulte undetermined One of tfie first services to be expected 
rom a standing committee of experts would be Information 
1ft to the relative proportions between these two cloBies of 
leathft, Idloavncrasy as a factor cannot be eliminated 
\nnsthetics» like all other poisonous drugs act differently 
>n different constitutions \lcohol m known quantity doej 
lot neressarily produie identical effects upon different 
>ersons but as regards \ hloroform ether and other 
>oisons before we arts entitled to appeal to idios^mrasy 
ve require to know what quantity of any one of these 
33i8ons may have been actually admlnltterod Such in 
ormation might usefully be acquired at small cost by a 
itanding committee of the Home Office and made avail 
ible to the medical profession and to the intelligent laity 
n a convenient form 

The use of anmslhetics ** of longer duration ** inclusive 
aresumably of chloroform for the purposes of minor 
lurgery Including dentistry is considerea in paragraphs 
) and 10 of the report Altnough evident e wa^ offered 
yn behalf of the Incorporated Society of rxtrictors and 
Adaptors of Teeth to the effect that there had been 
1 240 167 Administrations of general an cstlw tics bv 
members of the society with onW one fatal ai cident the 
committee is of opinion that the administration of those 
anesthetics the effect of which Is of proIongLd duration 
should be confined to qualified medical men 

The report is almost precisely on lines recommended bv 
the Ceneral Medii al Council in that it urges the need of 
lecrlslation that it recoj^nises the necessity of limiting the 
administrntion of general anapsthetics to i}uahfn»d medic il 
and dental practitioners and of prohibiting sinf,le handed 
omasthetising and operating 

There Is no doubt that this report mat prote to be the 
initial point leading to the icquisition of much ii«ieful 
knowledge and to greatlv increased safety in the increasing 
number of cases where thanks to I^d 1 ister and to the 
8>8tem of aseptic surgerv operations are possible and 
annsthetirs therefore required In the words of the report 
there Is need %et for niurh careful cliniral ohKervatiori 
controlled if necessary bt physiological expenmenis 


MFTRIC MhASURES 

Decimal Association has recently issued a cinular 
* on the progress of the metric system of weights and 
measures in this country and also two papers written by 
Mr Aldrcd F Barker director of textile industries at the 
Bradford Technical College advocating the adoption of 
the metric system in the textile trade It appears from 
the circular that tho total number of metric weights and 
measures verified in the United Kingdom during the year 
ended March 31 1909 was 8797 As this was the first 

year in which the obligation upon local authorities to 
distinguish between metric and imperial weights and 
measures in their returns to the Board of Trade was 
enforced comparisons of this total with the totals for 
previous years us furnished In the returns would noces* 
saii^ be misleading p but It Is evident that the metric 
system is making steady headway here Of the weights 
and measures verified and stamped in this country duHng 
the year m question, x in 1^80 belonged to that system 
Opponents of the metric system have an axiom to the 
effect that whatever Its merits, its compulsory introduction 
would be absolutely disastrous ta the great textile Industry 
Mr Barker t popen form a hii^iy technical refutation of 
^his axiom He shows that the metric system could be 
adopted by the Industry with a minimum of inconvenience 
apd that It would sffmxl a more methodical and practical 
basis for those mysterious lists and tables which are to 
the textile trade what the Nautical Almanac is to the 
asmuiomer 

Mr L J Spencer of the Mineral Department British 
Museum has contributed to the March number of the 
MtitetBlogual MagaMine an interesting paper on the weight 
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of the * Cullman ' diamond and on the value of thd^carpt 
weight He directs attention to the discordant valu^ 
given by various authorities for the weight of the 
Cullinan diamond expressed in carats* and points out 
that the adoption of an international standard ca^at would 
be the best means of preventing such discrepkheies in 
estimations of the weights of precious stones The 
metric carat * of aoo milligrams the adoption of whkh 
was advocated by the International Conference on 'Weights 
and Measures in 1907 as a universal standard hat met 
with considerable sup^rt abroad but diamond dealers in 
this country are not at present disposed to abandon their 
time honoured but diverse-valued carat of about 3V troy 
or avoirdupoiN grains the \arious equivalents adopted for 
which by different firms do not appear to cause much 
Inconvenience to the trade In these circumstances only 
the exclusive adoption of the metric carat by all the more 
important foreign States would rendf>r official action 
potsible towards its legal recognition or compulsory adop- 
tion in tho United Kingdom 


FI SOM STUDIES 


1 ^ R C I MOORE has followed up his studies of the 
Mtxomvcetcs of Pitton Countx in Nova Srotin by 
a short account of some Nova Scotian aquatic fungi re 
(erred to the species Saprotegnla, Achy la Aphanomyces 
Leptomitus and Sapronijees The paper which is pub- 
lished In the Irjnsactions of the Nova Scotian Institute 
of hciencc (vol xii part lii ) contains figures and descrip- 
tions of the anthcndia and oogonla for most of the 


speftes 

An important contribution to the literature on the 
M>ci tozoa IS provided by the list of species from Ceylon 
compiled by Mr i Fetch which is published in the 

Annals of the Ro\al Botanic C ardens Peradenlya (vol 
IV part VI ) The list enumerates 10a species tho 

majority of which are also found in Europe Alwiii^ 
hombarda and friontma auremn are two tropic il species 
record! d from the wet country The commonest species 
are Dtdymtum effufum Physarella rnttabilif and Hemi 
tftchia elavata Ph>sare]la may be said to invade the 
laboratory where it develops on logs kept for growing 
other fungi Mr Fetch notes that there is a greater 
tendency for the pla<miodium to wander than in l&irope, 
vkhich he ascribes to the greater rainfall and humidity 
Sif*momUs herhatica Fh>aarelld and Dtdymtum effusum 
hj\e been gathtred from the crowns of palm trees ao faet 
from the ground Pcrtchaetta chrytosperma frequently 
ascends to a height of feet on Bombax trees 

Mr Pitih has ilso prepared a second part of his 
revi*oons u( Ceylon fungi which appears in tho tame 
number of the Annals As a result of the examination 
of fresh specimens a number of specific names ha\e. been 
reduced to s\non\iiis It is noted that certain characters 
generally regarded as specific may sometimes be merely 
variations due to weather Thus the white gills of Lepioi^ 
Zeylamca in showen weather pass through a yellow stage 
before v bunging to red whecens in fine weather the yellow 
stage IS not evident Again the stipe of I^piota pytrhw^ 
which onlmorily bears an annulus and scalesi appear^ 
smooth ind nngless when grown In a saturated atpiq* 
sphere VVith reference to the genus Auricularia the 
author offers severol reasons for recognising two specieA^ 
Hirnrola polyirtcha and luriculaWa fremelloio both dis- 
tinct from the common European species Auricu^KrUt 
auricula judae 

The October (looq) number (vol cxvlll , part vlll) of 
the Stftungsherichte der Kais^Uchen Akademie der WU$en 
[ schaften Vienna is entirely devoted to botany Prof 
von HOhnel contributes a further set of notes on JavanAe 
fungi He creates a new genus Treubioffiycet far a 

funguf (Nectnareft) collected on leaves of Ficus sloitisa 
which bears rough patches of eluktered hyphw iuntiowited 
by long hairs Another fungus UmacuUnm samedmdi 
taken 00 the same host 1 $ characterised by a p e^ tkee iu ra 
raised on an under U>er of hypha the xuMcuIniNi •Mdricli 
bears short roqnd -fells and stellate, spores In the m/np 
number Dr P Frfischel communicates a short p«#M: oq 
the latent period In heliotropic experiments, in which ^ 
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cohfinqt the reiuttn of Blaauw that the light of a mercury 
▼apour lamp or direct sunlight acting lor a period of 
i/ioooth second li sufficient to produce a stimulus Mr 
P Ktilbl describing his experiments on the hefiotroplc 
■fensibility of Woody plants notes that shrubs are more 
sensitive than trees 

VmVERSlTY IS^DVCATlOUkL 

Caubridgb — H onorary degrees will be conferred this 
term upon Sir Oliver Lodge IRS principal of the 
University of Birmingham and Prof W H Perkin 
P R.S. professor of organic chemistry in the Victoria 
Unl*erslt> of Manchester 

Mr K J J Mackenzie has iKcn appointed univcrsilv 
lacturcr In agriculture for five \cars as from January i 
1910 

Dr T Percy Nunn vice principal of the London 
Training College will give a Iciture on psychology and 
some problems of education on I nday May 13 at Con 
vHle and Calus College The lecture will he open to all 
interested in the subject 

Oxford — The Romanes lecture for 10 10 will be 
delivered in the Sheldonian Theatre on Wednesday May x8 
at a 30 p m by the Hon Theodore Roosevelt ex President 
o# the United States of America The subject chosen bv 
Mr Roosevelt is Biological Analogies In History * I-ord 
Curaon of Kedleston Chancellor of the University will 
preside 

The first Hallev lecture established in honour 
and memory of Fdmund Hnlley (sometime Savillan 
professor of geomrt^^ in the University and \Rtronoiiier 
Roval) in connertion with his important contributions to 
eometary astronomy and to our knowledge of the mag 
netism of the earth will be delivered on Tuesday 
May 10 nt ^ 30 p m In the l^niversity Museum by the 
fbuncUir Dr H nrv W ilde F R S The title of the lecture 
If On Celestial Ejectamenta ** 

0 » C J CoDOARD Linnein Motlcav fellow in zoology 
Sydney has been appointed by tho council of Stellenbosch 
College South Africa to the chair of zoology and geology 
to succession to Prof R Broom 

Thr thlrtv^seventh annual dinner of old shidenls of the 
Royal School of Mines will be held on Thursday May 26 
at the Hotel Cecil The chair will be taken by Sir 
Thomas H Holland K C I E F R S 

A OOURSK of oight lectures on ‘ The Chief Animal and 
Venable Pigments " will be delivered In the Physiological 
Institute (I nwersitv Collegn) of the University of T<ondon 
on Fridays during May and June commencing on Friday 
May 6 bv Dr S B Schryver Tho lectures arc open to 
alt students of the University and also to all qualified 
medical men and other persons who are specially admitted 

Ik- an article m the current number of the Oxford and 
Cambridge Review Mr John C V Bevan formerly 
Rhodes scholar and fellow of University Colley Oxford 
combats a statement which has been circulated^ that there 
la DO return to the countries which send Rhodes scholars 
Oxford It appears that of eIghty*two Americans 
alghty-one have returned home while one has accepted a 
imtverslty appointment In England Of fifteen Germans 
fourteen have returned to the Fatherland and one has gone 
to ARnerica Seventy-eight colonials have completed their 
tMtlri as Rhodes scholars fifty-one have already returned 
to ^Mlr colonies twelve are completing a further course of 
ttom before they return three have obtained appointments 
la lAlIa two fa colonies other than their own two in 
fe w l ih countries one is temporarily engaged In parochial 
woriMh this country four hove accepted teaching posts in 
universities but are hoping to secure professorial 
ap p o ft m aents In their own colonies three only have decided 
definMJjr to settle in England 

A ■■Ro aii as to the disposal of the balance of the grant 
fo colleges of tooooof for 1909-10 and as to 

ffhOftj US fo tita list of participating colleges has been sent 
to tlM^ Ttoa sw y by the advisory committee on the grants 
Tito topofl* tt^tner with Treasury Minutes thereon has 
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been printed and circulated as a Parliamentary Paper (110) 
Fhe committee has already recommended the payment to 
the reexignised coUeg s of general grants for the year 
iqoq-io on the same basis as m the two preening years^ 
and It now rocoinmcnds the payment of further grants to 
thirteen colleges varying in amount from 2000I to Victoria 
Unlverslt) Manchester to 500/ to University College, 
Reading T he committee has had under consideration 
whether any ntw colleges should be added to the list of 
those which participate in tho Treasury grants Special 
attention has been given to the claims of Hartley College 
Southampton Royal Albert Memornl College Lxeter 

Past London College and Birkbeck College London 
fhe committee recomnunds In regard to Hartley College 
Southampton that it shall not remain pormanently on the 
list of university colleges in receipt of Treasury grants and 
that its grant reduced to 1500Z shall be continued for the 
year ending March 31 1911 but no longer Ihe committee 
lias felt unable to recommend the award of t Tn asury 

g 'ant to the Royal Albert Memorial College Fxetpr and 
irkbeck College It recommends however that the East 
London College be awarded a grant subject to conditions 
set forth in the report and will consider at whnt amount 
the grant for the quinquennium beginning with the year 
T910-11 shall be fixwl The Treasury has concurred In the 
eommittee s recommendations and will give effect tu them 

Two fellowships to be known as the A K I ravelling 
Fellowships are to be established 111 the British Isles by 
M Albert Kahn of Pans for the purpose of providing 
selected persons with ftourjcs de voyaf^e to enable them to 
travel In foreign countries Lach fellowship i!» to be of 
tho value of 660/ This sum is to be expended by each 
fellow as to 6oof in defraying his travelling expensi s and 
as to M in the purchase of books and souvenirs The 
only condition which each fellow is required to fulfil is 
that he shall at the expiration of his fellowship prepare 
a report containing his Impression of the countries he has 
visited It is the desire of the founder that these travels 
shall be used as an opportunity of acquinng knowledge 
and experience which will be of use to the fellows in their 
future careers as teachers scholars or investigators M 
Kahn has arranged that his intentions shall be c irrted out 
by a board of trustees consisting In the first instance of 
the I^rd Chancellor the I^rd Chief Justice the Speaker 
of the House of Commons the principal of the University 
of London I-Aird Avebury as nominee of the founder and 
a sixth person to be elected by the other trustees 1 rom 
an article In the Times it appears that the trust is to be 
associated permanently with tho University of I ondon and 
this has been carried into effect bv the princip,il of that 
University being appointed as one of the trustei » He will 
also act as the honorary secretan to the tnist nnd the 
office through which the trust will be administered will be 
in the University building The trustees hive l>een in 
structed to Invite nominations from th Vice (. h im 1 llor or 
other executive head of each of tlu universities in the 
Lnitod Kingdom from the president of Mie Rovnl Sodetv 
and from the president of the British Academv although 
they ore not required to confine their o!p( lion to thp persons 
so nominated 

I AST September Dr A D Waller T R S deliverpd an 
address to the University of Californi 1 md the substance 
of It is published in tho current issue of Science Progress 
as an article entitled Tlio Univprsitv of Txmdon and in 
Imperial Institute of Science Dr Waller direited atten 
Hon to the immediate future of the Unlversilv and to some 
of the first principles that determine tht hoalthv university 
In the healthy community Incident! llv he pointed out 
that it Is upon the combination between tmching and re- 
search and not upon their separation that the Intellectual 
welfaza of a community and of nn individual depends The 
best guide to any district of knowledge is the man who has 
been there himself as on explor r or as a pioneer Discuss 
Ing university research fellovi^hips he maintains that no 
condition of life is mon enviable than thit of a keen 
brait\cd man during the best ten veors of intellectual life 
from sav the age of twenty five to that of thirty five In 
receipt of a salary of 2oal for teaching during half the 
week and of a fellowship of 20of for researching during 
the other half I nder suih conditions of life the return 
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in teaching power will repay the outlay in mone}, and that 
from among the workers thus supported the exceptional 
man will be far more likely to emerie than U m case 
now The practical measures by whim It is posaibla to 
give effect to this dual principle in London are such as 
would at the same time constitute an Intercollegiate bond 
of union formed by the univeralW batween Its colleges 
schools and Institutions through its faculties and boanfs 
of studies The formation of this bond of Onion should 
consist in the foundation of an Imperial Institute of Science 
and Learning of which the present Imperial Institute 
building should be the homo and headquarters and its 
personnel select panels of university research fellows Such 
panels should consist of professors, recognised and pro 
bationary teachers and other distinguiwod persons In 
London in the United Ringdomi and in His Majesty’s 
Dominions beyond the Seas, seized and nominated by 
boards of the faculties appointed by the university 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 28 -^Slr Archibald Gfikie KGB, 
president In the chair — R B tawgetor The rotatory 
character of some terrestrial magnetic disturbances at 
Greenwich and on their dlumal distribution The pnper 
commences with an investigation of the changes In direc 
tion of the line of total magnetic force at Greenwich on 
1903 October lad i8h to S3h when a considerable mag 
netic disturbance was In eiddence Measurementr of the 
published registers of all three force ootnponents were made 
at equivalent time intervals of about five minutes whence 
Is obtained a diagram showing the variation of the force 
con^nent perpendicular to the line of tot'll force The 
diagram shows there was an almost wholly rotatory motion 
of the transverse disturbance vector, the trace consisting 
of six diitinct convolutions varying greatly in site but 
consistent in anticlockwise progreuion Several other dis 
turbances during epoch tpoc^ are examined in detail and 
It it shown that a right or left handed rotatory character 
in the motioi) of the disturbance vector was of fairly 
frequent occurrence while change from left to right not 
uncommonly occurred about mlmiight It was also found 
that the same direction of rotation often persisted for 
several hours and tables of the diurnal distribution of 
right and left hand rotatory disturbance arc furnished to 
show that those of right hand character were entirely 
absent during the hours 4pm to 9 p m while mean 
time the left handed rotations were very prevalent and 
reached a notable maximum at 8 p m Other points in 
the diumat distribution are noted including tlie more 
decided effect resulting fmn a seaeonal grouping of the 
seventy disturbed days dealt wlth-<-D Orson Wood The 
liberation of helium from minerals by the action of heat 
Experiments were made to determine how the volume of 
helium liberated from radio-active minerals by the oction 
of heat depends on the temperature and on the time for 
which that temperature is maintained in particular with 
the view of the future use of heat to release all the helium 
contained In minerals not easily treated bv chemical 
methods The minerals experimented on were monaxite 
nnd thorinnite the ono comparatively poor and the other 
very nch {n helium The ground minerals were heated in 
vacuo in tubes of Jena glass or quarts by an electric 
hc'itcr consisting of a single coil of nickel wire to tempera 
tures Up to 1100® C which were measured bv a Pt 
resistance thermometer or a Pt Pt Rh thermocouple 
The gdl released was purified by drawing It through KOH 
and P Ofl tubes, nnd finally by Ka— IT electrodes The 
volume was measured in a modified McLeod gauge (de- 
scribed by Prof Strutt Proceedings vol Ixxx ) specially 
construct^ Tor the measurement of yohames over 0 large 
raqge — j cc to I c mm Curves are given to show the 
volume of helium liberated with time at constant tempera 
turei (a5o®-iooo® C ) and also tile percentage of the total 
content obtainable after prolonged heating at the different 
tcmppratiires The way in which the gas must be aim* 
posw to be retained within the mineral to accord with the 
results obuined Is 4 i>CMmd and it is concluded (t) that 
heat mav be used for the complete liberation of the gas 
if Q suffidently high temperature (about 900® C) Is 
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reached and (s) that the results are In agreeineiit with t)ta 
supposition that a small proportion of the gas is mffu^ 
thmgh the mineral and that the remainder la concentrated 
in very minute cavities within it— Prof Swak VlwwaiHii 
The cnromoidiil tissues and the adrenal mOduUa The 
author gives an account of the gross anatomy and histology 
of the chromophll tissues in mammals^ and especially la 
the dog Descriptions and drawings of the groups of cdlk 
in the sympatihetic ganglia and of the chrmoophil bodies 
]fi other regions are furnished, and comparisons are tnPfB 
between their structure and that of the adrenal medulla 
An extract of the abdominal chromc^l body of the tiog 
has precisely the same powerful effect upon the ’Wood 
pressure as an extract made from the medulla of tiie 
adrenal There seems no reason why one cannot adii^ the 
hypothesis that all the chromophll cells have an internal 
secretion, though this proceu is more completely elaborated 
In the larger ^omophil bodies and in the adrenal medulla 

Royal Anthropological Inatituto, April is.— SirHerbeit 
Risky K C I £ , pniident in the chair —5 Haxxledine 
Warroii Charcoal burning in Epplng Forest Tfaa 
industry was carried on near Chingford In 1908 and 1909, 
but has since been given up The structure of the 

burners hut was quite on prehistone lines The technical 
terms used by the burners are also survivals, many of them 
being Anglo-Saxon or French — N F RolMirta and H C 

OoHyar Additional notes on the British camp at 

Wallington fhe authors described the excavations made 
when buildings were being erected on the site of the 

camp no vesnge of which was apparent until the ditch of 
the camp was cut through in the course of digging foundh 
tions the whole area having at some time been levttled 
for cultivation Numerous objects were exhibited which 
had been recovered from the ditch including stone imple- 
ments mealing stones loom weights spindle whorls and 
large quantities of pottery including orinklng cups and 
cooking pots some of which contained charred grain 
Some traces of bronse were found Including a bronie 
fibula pointing to the date of the camp having been of 
early Iron age possibly about xo a 0 Some of the stone 
implements were considered to be of foreign manufacture 
ana although most of the pottery was very coarse and 
probably made locally a portion of tt was evidmtly 
imported from Gaul Partlcutar ottentlon was directed to 
some perforated tiles which hod apparentiv been used as 

grids * one actually having been found lying near a 
cooking pot upon a hearth at the bottom of the ditch 
Similar tiles nad not previously been found in Great 
Britain An amber bead showed probable Intercourse wHh 
Scandinavia In the ditch itself there was no trace ef 
Roman or Romano-British pottery although a emafl 
quantity of such ware was found in the humus which lay 
above the original land surface, and which had been 
washed or carried down by the plough from the hlriur 
ground The authors considered that the camp had been 
destroyed or obandoned about tbe time of the Roman 
entry into London The camp which covered several 
acres had apparently held a considerable population which 
practised weaving and the potter’s art cultivated grain 
and possessed or at alt events consumed, the ox and 
horse the bones of which were associated with tboSe of 
boar and wolf or dog 

Royal Meteorplogical Boeioty Aonl xa-^Mr H 
Mellish, president In the chair -^R G K t-ampfart aid 
R tiarlaae Tine squalls and associated phenomtne % 
line squall is usually associated with the displacement of 
an air current moving from south west by a colder citgfntt 
from north u est The authorp investigate the fdteneteena 
associated with several well marked line squalls, and 
showed by maps with isochronous lines the direction of 
front and the rate of advance of the various storms Wfpe 
the country ^ 

Lmnean Society April si,— Dr D H S^t RUf., 
president, in the chair —Mite M G Bykoa The aiteteteiy 
of WelvnUchia mirMUt fn fhe seedling and ladhit 
The development of the ridges bearing lnflor«MMMet liat 
been studied On the whole the invmtlgatioo ImiyaBmd 
j further to confirm the Unptnrion of the Aoncapt immM 
[ the plant It may Indeed, ^ des^tbed de fdm 

seedling ’—Prof P tMn Die von Mr I^gb ld| 
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ilnll i9b8-MSn 1909 ftuf den Seychellen gefamnieitvt 
AnClMinyidtt, mit den Gattiuigen RbinU und Idlella — 
Vt Malcolm Rurr The Dermaptere of the Seychellat— > 
l>r 7 J Toooh The iHerc^poda and Heterc^da collected 
hf the Per^ Sladen Trutt Expedition in the Indian Ocean 
--Dife' G BfUtortolfi Die pllxmOckan Fauna der Sey 
cfhelfon 

IVathematical Society April a8 —Sir W D Niven, 
iraddentf in the chair — Dr W F i hoppa r d The 
mceuncy of interpolation by finite differences (second paper) 
— G H Hardy Theorems connected with Maclaurin t test 
for the convergence of aeries — Lieut -Colonel A Ounniha 
tam Two notes on the theory of numbers (I) the 
factorisation of (a) the Indivisibility of a/* a by 
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Aoadeny of Scieneea April x8 — M ^mile Picard In the 
the chair — ^The perpetual secretary announced the death of 
JttUtia KUhn correspondant for the section of rural 
economy —Arthur R Hlnka The solar parallax deduced 
from micrometric observations of Eroa made in 1900 and 
1901 The final result of the micrometric obaervations is 
Ta»Mo6'±o<oo4' The results obtained by the method of 
jMsaages are less exact — M Olaeoblnl Halley’s comet 
The comet was observed on April 17 at the Paris Observa 
toty Its present magnitude Is between 2 and a 5 The 
head of the comet is a circular nebulosity 30* to 35' in 
diameter with a strong central nucleus and no tail could 
be distinguished Taltadloa A new class of surfaces 
—A Mondol The linear functional equation — A Potot 
The mode of action of driving wheels — C E Ouyo and 
H a ahappar The internal friction of metals at low 
temperatures The metals examined were copper xlnc 
mUI nickel palladium and platinum and the tempera 
turea ranged from + loo® C to — 195® C — M Monnorwt 
Tile movements of a liquid In a tube The damping of 
the osoillations of a liquid column in a II tube follows two 
laws according to the nature of the damping Similar 
results are found !n the uniform flow of a liquid tn n 
reetlHoear tube — L Btoeh Ionisation by the pulverisation 
of fields — MM do Progrllo and Prlaard Ionisation by 
bubbfing and chemical reactions —Louis Dunoyor Con 
cemiiig the formation of the kathode rays In the pro- 
clnotion of the kathode ra^ the nature of the kathode Is 
ttsitalW regarded as unimportant An experiment is 
deserlbed In which the ordinary conditions of working arc 
followed and in which the nature of the kathode directlv 
affects the phenomena obtained — H taublpny The con 
stitution of the dithlonates and sulphites Dithionic acid Is 
regarcled as HO^ S— SO, H and sulphurous acid as 
H SO^H the evidence on which these formuke are based 
being given — B PowriiMii The alkaloid of 
cfnchona afrieana and its saponification by alkalies The 
alkatoid of PSeudocinehona resembles yohimbine and a 
eoiimratlve study of the two bases hal^ therefore been 
made— Marcel Qiwrbot The constitution of the alcohols 
resuWng from the condensation of the secondary alcohols 
wi^ their sodium derivatives The oxidation products of 
the condensation product from capiyl alcohol have been 
examined and lead to the view that the alcohol is 

CH, (CH,), CH(CH,) CH. CH(OH) (CH.), CH, 

Barv The action of stiver oxide upon elsterine. The 
efiief product of the reactton is a quinone named elaterido* 
^nbne acetic acid being also^ formed— E Ldicwr 
Aloiiloee, a sugar from aloin — I.don Sniiial Cyclo- 
hMcaoetrloh and their derivatives —I BhUPiiishMi and 
Paul Vtmlar A new spedes of shepherd s purse (Capiella 
Figwimj produced 1 ^ mutation — Silvanus P Thompaon 
The physfolcs^l effects produced by an alternating mag 
neda ield. On placing the head inside a bobbin carrying 
alfi idtamating current (field 1400 C G S units) and clc^g 
the-ey«s> the effect of a feeble vacillating n|At is produced 
the fariod of thb fluctuation not lielng well denned —A 

r avwatt v at Remarks on the prec^ng note by Silvanus 
Th eattso o The phenomena notbd have been known 
to pk;^loglits dnce 1^3 — Ch DhM and M 

dari r o ft iwal t i A method of preparing a serum very free 
firqgi electrolytes by electrical dialysis. By electrical 
wrat the coflductlvi^ of the serum was reduced to one 
of Its original amount The purified serum was 
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very readily precipitated by the addition of smalt amounts 
of alcohol the temperature of coagulation was much lower 
for the purified product — E Batallton (Complete embryo* 
gcnesisj>roducea in Amphibia by the puncture of the virgin 
egg The eggs of Ratm fusca were punctured with a sh^ 
s^et of glass manganin or platinum the slxe of the hole 
being from ok) 3 to o*oS mm Segmentation started in the 
treated eggs as rapidly as In eggs impregnated In the- 
ordinary way A doxen free larvee result^ from nine sets 
of operations — J BridrO and L HO g ro The nature of 
the parasite of episootic lymphangitis The experiments 
described favour the hypothesis of the hlastomycelion nature 
of the parasite — E Looitd, R Dobrdf and G blmon 
The presence of virulent germs in the atmosphere of 
hospital wards Diphtheria bacilli were proved to be 
present In the air of the diphtheria wards — F Qsunivou 
A rapid and certain method for recognising in a mineral 
water the presence of metalloids and metals 

April 15 — M I^Tiile Picard in the chair — ‘H 
DwaMndroo The distribution of the filaments in the 
upper layer of the solar atmosphere The observations 
taken at the Meudon Observatory now include photographs 
of the upper layer for twenty rotations with the calcium 
line and fourteen with hydrogen The observations are 
discussed In detail and four diagrams given showing the 
filaments on May 20 June 15 November 27 1909 and 
April 11 1910 The observations may throw light on the 
distribution and special variations of the protuberances at 
the present time not regarded as connected with any other 
solar phenomena —A Hallar and A Laaatwur Study of 
by products from cocoa nut 01! The composition of 
essence of cocoa In the purification of commercial cocoa 
nut oil by treatment with superheated steam a distillate is 
obtained smelling strongly of oil of rue From this mixture 
a ketone, C^HmO has been Isolated The oxime and 
scmlcarbaxone are described and the oxidation products 
studied The ketone was shown to be normal methylnonyl 
ketone Methylheptylkctone was also obtained from the 
fractions of the crude oil — C Eg ••rtfmntf and F 
Oonuailb The characteristics of the botryopteridian leaf 
trace— Ch AiMlr 4 ITie effect produced on hailstorms by 
the hail cannon A statistical study of the effect of hail 
cannon Comparing the damage done by hail over the 
years 1901 to 1908 and the nurnber of hail cannon installed 
during that time the conclusion is drawn that no practical 
service Is rendered by the cannon — P Lowoll \ new 
method of planetary photography employed at the Lowell 
Observatory at Flagstaff Arizona The method was 
devised by Lampland and improved by E C Slipher \ 
special screen is used in association with suitable plates 
so that the yellow rays near the D lines are the onlv ones 
to act on the plate Details of the results obtained with 
Jupiter and Saturn ore given — C Rua«r«n The Integra 
tion of a system of partial differential equations of the 
first order by the generalised method of Jacobi —Joseph 
Marty The existence of slngulnr solutions for certain 
equations of Fredholm — Michel Whmim Ibe series of 
Dlrichlet — M Oulvwt An application of biralioml trans 
formations — H Vwr g na The canonical changes of 

variables — B Qalitalnw The precision of apparatus 
serving to study the vibration of building*! Tn the 
immediate neighbourhood of a Diesel motor the vertical 
vibrations predominate but In a building some distance 
away both the vertical and horizontal movements are of 
the same order of magnitude The vibrations are greater 
in the higher storeys of a building than in the jower — 
U tehoop A new principle of depositing mctils The 
fused metal is turned into a fine du^t and projected on to 
the surface to be covered bv means of an indifferent gas 
hydrogen or nitrogen under high pressure ^ 
metallic fog is produced which m spite of the high 
tamperaftre of the fu«d metal has usually a temperature 
of between 10® C and 60® C Tin lead copper and 
alumittium alloy all of which arc very fluid when fused 
can be deposited on wood glass metal and other surfaces 
the thicknew of the deposit being completely under control 
— C Ohinrraaii A simple arrangement for measuring a 
magnetic field A differential manometer containing a 
paramagnetic liquid (an aqueous solution containing 30 per 
cent M manganese sulphate) and « diamagnetic UqttW of 
approximately the same dpna!t> not miscible with the first 
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(a mixture of benxeno and carbon tetrachloride) u placed 
in the magnetic field the strength ol which Is to be 
measured The boundary meniscus of the two fluids is 
displaced in the field and is brought bo^ to the original 
position fixed by ^ cross-wire in a microecope by the com 
pression of an air bulb The pressure required to do this 
is measured on a separate differential manometer A field 
of afioD units gave a reading In the manometer of 65 mm 
— P Vitlllaiit A law of Stefan relating to evaporation 
— H Ollivlor fhe spontaneous re magnetisation of iron 
—P PAMAl The meusurernent of the magnetic susreptl 
bilitics of solid bodies I 1 te solid is placed In a thin glass 
tube in tht magnetic field suspended from the arm of a 
sensitive balance By replacing the solid by water a 
formula is derived giving the magnetic susceptibility in 
dependent of the nature and dimensions of the apparatus 
— M Parlaollo Ihe ethyl ether of allylcarblnol This 
substance has been obtained by the Interaction of allyl 
magnesium bromide and monochlor-methvl-ethyl ether 
The products obtained by the, addition of bromine and 
h>pochlorous acid have been studied — Mile Paulin<* 
Luom ihe action of organomagneslum derivatives on th* 
trialkylacetophenones — MarccI D»t 4 pl w The essence 
from Cnihmum manUmum — J tortliMtuivia The 
chlorplatinntcfl and periodideS of dlmethylamine and trl 
methylamine their use for the separation of these bases 
Determinations of the solubilities of the chlorplatlnatcu of 
those two bases showed that the differences were too slight 
to be used as a basis of separation The method of separa 
tlon propotted by Weiss based on the diffirences of solu 
bility of the penodides proved to be equally unsatisfactory 
— H AsulKon The influence of the reaction of the 
medium on the formation of meUnines by diastatlc oxida 
tlon — OiMvaflar Variation in the amount of sparteine 
in the plant according to the period of its vegetation — 
L 4 on Marrwt Tlic presence of Alpine plants at low eltl 
tudes in the central Valais —J SMuvwrla Ihe Ambrosia 
of Totmeus dispnr — H Ooltn and J d« Rufa The 
absorption of barium by plants The barium absorbed by 
plants was found to be localised in the roots -Gabriel 
ValkMt rho sterilisation of large quantities of water bv 
means of the ultra violet rays A water polluted with coli 
bacilli was exposed to ultra violet light produced by the 
expenditure of 0*4 kilowatt-hour in a quartz mercury 
vapour 1 imp The water was passed at the rate of 10 cubic 
metres per hour and the conditions for complete nterilisa 
tlon are laid down — E SsiiiVMr* The abdominal part of 
the great s>mpathetir in Saurians — A Rloeo I he erup- 
tion of Ftna of March zS 19x0 — L JelMtMl Ihe evolu 
tlon of Quaternary hydrography in the Constantine region 
Algeria — Albert Nodon Researches on the ionisation of 
the hot spring of the thermal waters of Hammam Salahin 
near Bjskru 
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THURSDAY, M\Y la, 19J0 

THE BEkTH OF THE KING 
T^ING EDWARD TIIF SEVENTH is no 

more An Empire is in mourning Tbe 
death of the King has come with a suddenness 
which has stunned his people who however 
have already given no uncertain signs of the 
deep love and respect they entertained for a 
ruler who always strove to do his dut) Her 
Majesty the Queen Mother and the other mem 
hers of the RoyOh family know full well that they 
are not the only mourners nnd that the sympathy 
of millions in the widest Fmpire the world has 
known and others outside it is extended to 
them in their personal loss 

We can answer for it tint the grief of the 
leaders and students of science in the realm 
18 as deep as that of any of their fellow citizens 
They do not forget that the late was the 

son of the Prince Consort one of the highest 
products of the German university s\stem in 
which science always finds a place through 
wdiose Influence the importance to this nation 
of the study and fostering of science and art 
was first recognised and whose early death it 
has been said was more harmful to Britain 
than the loss of a great campaign With such 
a wise father it is not to be wondered at that 
the late King began his university studies b> 
attending Playfair^s lectures on chemistr> (in 
r86i) when he was twenty 3 ears of age for 
this reason again it is not to be wondered at 
that among the Innumerable public duties the 
King performed since, as Prince of Wales 
he opened the great railway bridge across the 
St Lawrence at Montreal many of those in 
which he exhibited the keenest interest have 
had to do with the opening or extension of in 
stitutions connected with science 

Jf there were anything like a complete or 
gwiisation of science in England we may be 
certain the King’s interest in it, great as it 
Was would have been greater atHl The or- 
ganisation of science means a scientific depart 
ment of the State, this means a Minister of 
Science^ In the immediate entourage of the 
sovereign 

How much we might have gained great : 
Aoqjgti the late King’s work In this directiem . 
has been* we can gather from what has been 
hecompUdhed by the King’s actitms In setmtifle 


matters on which he was kept informed and in- 
terested not by a Minister of State but by the 
eminent representatnes of medical science at- 
tached to hib person 

Since the late Kings accession to the throne 
It may be said that the enormous expansion and 
amelioration of everything that has to do uith 
the healing of sickness and the lessening of 
all die ills which follow on it arc mainly due 
to his unceasing tfTorts to secure a better or- 
ganisation of hospitals and of the nursing staff 
throughout the land 

In the various iddresses i\hich the late King 
delivered during a period of forty jears before 
his accession to th< throne and since on the 
occasions of the calling into being of m\\ Fng 
hsh colleges and universities and on other 
simitar functions the note of tht inifKirt inci 
of the advancement of science to the nation was 
almost invarinbh struck On one of the last 
public appearances of this nature that of lading 
the first stone of the new buildings of the Im 
perinl College of Science and Technology in 
July of last year the King said — In recent 
)ears the supreme importanci of higher scientific 
education has I am happy to sa> been fully 
recognised in England tnd as time goes on I 
feel more and more convinced that the pros 
penty even the ver> safety and existence of our 
country depend on the quality of the scientific 
and technical training of those \\ ho are to guide 
and control our industries ITiis and other 
similar utterances have show n that in Iht 
late King scienct had a firm friend and 
that hia action for good would havi been 
greater still if n pres4 ntatives of sticncL were 
to be found among the King s mmisterb 

\lthough It IS incumbent uik>ii us to refer 
chiefly to the late King’s ictivities and marks 
of sympathy in scientific directions we must 
at the same time point out his vast services to 
the nation in other almost innumerable ways 
\n ardent apustk of peace the whole world 
was his debtor , and not science alone has gained 
by hts anxiety to foster the arts of pence by 
honouring those engaged in their pursuit 

In past times only national services in war 
were distinguished by the sovereign s mark of 
approval, King Edward did not hesitate to 
confer marks of honour upon the most eminent 
representatives of science art, literature eom- 
mem and industry We owe to him the 
foundation of the Order of Merit, the highest 
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and rarest distinction for State service uhlch 
now exists, and it is an honour to the few men 
who hold It that a woman Miss Nightingale 
belongs to the Order 

With regard to his present Majest} King 
George the Fifth to judge of what he has done 
as Prince of Wales we may fee! sure that there 
will be no falling off from the strenuous life of 
public dut\ exhibited by his father and grand- 
father 

We are informed by those who have had the 
privilege of conversing with him that ns one 
of the effects of his education as a nnvni officer 
for the education of a naval officer must be 
scientific he is fully in svmpathv witli those 
who insist upon the importance of sconce as 
one of the foundations of the greatness of a 
nation It was this interest in science which 
caused him to regret deeply his in ibilitv to 
accept the presidency of the British Vssocia 
tion at Its meeting in South \frica State 
duties had called him to India nt th ii titn< 

King George is unnpproached is i tr ivellor 
among crowned heads whether of his own 
or of previous time The new sovereign 
has probablv seen more of the Lmpirc than 
has been traversed by an> single person 
among all his subjects After the \uslralian 
Commonwealth was lnauguratc*d the King 
and Queen journe>od fifty thousand miles 
by land and water They returned to Canada 
for the great tercentenary pageant at Quebec and 
the consecration of the battlefields and mean- 
while in 1905 they had put a girdle round the 
globe again and traversed India from the 
Khyber to the Ganges and from the Himalayas 
to the temples of the South It has been well 
said that not one of his subjects realises better 
than the King how Iittk is known of England 
by those that only England know or how in 
separably the whole life and fortunes of this 
island are knitted up with the destinies of the 
outer Empire That many of the national 

shortcomings to which it is our duty to refer 
from time to time arc fullv known to his present 
Majesty is proved by his famous warning 
utteredr after all his joumeyings Wake up, 
^ England * 

In the midst of the nation’s grief at a loss so 
great and so sudden that there has not been 
time to realise it, comfort may be found in the 
assurance which we possess that in the future 
as in the past, the illustrious Royal Family 


will guard the best Interests of our Empire 
Thev will thus retain the affection and respect 
of a grateful people whose hearts now go out 
to them in profound sympathy w ith their 
sorrow s Editor. 

THh NFM OKIOIS OF SPFCJES 
The Mutation Theory Experiments and Obset 
vattons on the Ongtn of Species m the Vege 
table Kingdom By Hugo de \ ries Professor 
of Botany at Amsterdam Translated by 
Prof J B harmer and A D Darbishire 
\ol 1 The Origin of Spectres by Mutation 
Pp XV + 5^^ (Ijondon Kegah Paul and Co 
I td 1910 ) Price iSs net 

T HP two smaller books by Prof de Vnes 
Written m h nglish have already put us in 
possession of n clear account of his theory of 
the origin of spent s bv discontinuous variation 
The publication of a translation (of which this 
IS the first volume) of his larger Die Muta 
tionstheorie will be valuable to students as 
containing the detailed arguments upon which 
It 18 b'lsed 

De Vnes has long been known as a distin- 
guished physiologist who has the advantage of 
a sound training as a physicist Now a physicist 
in attacking a problem endeavours to get It 
into the simplest form which admits of experi- 
ment and measurement Having obtained a 
law which fits his results he proceeds to test 
its application to more complicated phenomena 
But life IS a complex which at present defies 
analysis and the naturalist is therefore obliged 
to survey organised nature as a whole and to 
endeavour to extract from its observation prin- 
ciples of general application In this way or 
game evolution has been arrived at for it is now 
generally admitted to find its securest basis In 
the evidence afforded by palseontology of the 
succession of living forms in the past history of 
the earth It might also, though less con- 
vincingly, find it in the facts of geographical 
distribution Darwin did not invent evolutloa, 
but he made it immensely more acceptable first 
bv breaking dowji the old belief in the constancy 
of species and secondly bv giving in selec- 
tion n mechanical explanation of how they 
came into existence 

To this de Vries raises the same ob^tlon as 
Huxley though on different grounds that wo 
do not observe actual specific changes in 
nature ( Plant Breeding, p 4) His^object 
Is to ov'ercome this dIfficuUj He agrees (p 
207) that 

“we have a doctrine of descent resting on a 
morphologicat foundation The tlm^-^has oohioi 
to erect one on an experimental basis 

In this he believes he has succeeded Every- 
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one must admire the patience and entliuslasm wiiich 
he has brouf^t to the task and if the naturalist must 
he permitted to criticise the result from his point of 
view he cannot but approve the scrupulously fair and 
mstructive way in which de Vries has published every 
detail of his research 

In order to do justice to the theory which de 
\rles hat founded on his observations it is necessary 
to attach some precise meaninj? to the technical terms 
used Darwin was nothinp^ if not a naturalist It is 
Impossible to read de Vries s pages without feeling 
that he is not quite at his case with the naturalist’s 
^hnique On p 31 I find for example the follow 
Ing statement — 

It is most remarkable that in the Index 
Kewensis which vrm published at Darwin’s expense 
after his death no distinction is drawn between varie- 
ties and 8 \nonyms 

I do not suppose it was intended but this might be 
construed to imnn that the work ns executed failed 
to carry out Durwin s intention lhat this would be 
the reverse of the fact I can state with confidence as 
the plan was discussed and settled between Mr Dar 
wm and myself in his own house What he told me 
he wanted was to be able to trace to its source nny 
specific name that ho met with This the Index 
does and it is an incatLulable boon to those who use 
It But Us purpose is merely bibliographical and it 
was not intended to express any opinion ns to tht 
validity of the species which it catalogues nor was 
there ever any suggestion that it should catalogue 
vanetal names 

It would be quite possible for a discussion of dc 
^ nes’s theory to evaporate into a mere logomach} a 
mere dispute as to the meaning of words That I 
hope to avoid but if I fail he himself will have 
to share the blame The word mutability which is 
peculiarly dc Vries s property and, indeed, contains 
the kernel of his theor} is an example So far as I 
can find it does not occur m Darwin s wntings Yet 
on p 303 I find the following summary of the Dar 
winian theory — 

Mutability ma> take place in almost all directions 
and it is natural selection which operates in one 
direction during long geological periods , 

and that there be no mistake, he adds that this 

obviously represents the view of Darwin This is 
emphasis^ on p 198 where spenes-forming vana 
bility and mutability are treated as synonyms 
But de Vries s whole contention is that in the or- 
dinary acceptance of the terms, they are profoundly 
different This is apparent from the following 
passage in the author’s Plant Breeding ’ 5-^,, 

a which, I confess seems to me to be written 
with more precision that the larger one 

*The fdipnomena that follow Quetekt'a law are 
now oofisUered as one group^ which is called fluctua 
ting variability or fluctuation since l^e individual 
quAities fluctuate around their average The pro- 
cesses by which new qualities are produced must be 
studied separately Under the assumption that these 
processes are neither slow nor Invisible, but consist 
In leaps and jumps sudi as are popularly indicated 
by ^ nafop qf spoctsj they celled mutatitma, 
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and the great subdivision of the phenomena of varia- 
bility is designated in consequence thereof as muta- 
bility 

Now there is no want of precision about this state- 
ment It of course nssumes the verv point which 
has to hi proved that fluctuating variability docs 
not produce new qu iltties , but that is another 
ator> 

De Vries has elsewhere employed the words con- 
tinuous and discontinuous as descriptive of the two 
processes Unfortunatilv Bateson used these at the 
same time in a difTirent sense and this has added 
another pitfall lo the discussion of the subject At 
first sight we seem to havi n. sharp distinction be 
tween the theories of Darwin and of de Vries the 
one accounting fnr the origin of species by the accumu- 
lation of small variations the other by sports If 
we take as an example of the latter the production 
of the nectarine from the pencil there can be no doubt 
that the leap mav be considerable Wliile the occur 
rence of sports is undeniable de Vnes appears to draw 
a distinction between the part attributed to them by 
Darwin and Wallace in the production of species 
(pp 12 and Wallace regards tht in ns nbsolutclv 
without significnnce (p 40) But Dnrwin with 
more caution doubts whether thc} are ever perma 
ncntly propagated in a state of nature ( Origin fifth 
edition p 49) nnd this is praclicallv the same thing 
De Vries himself is led grndualh to minimise their 
magnitude He finds (p 53) sports not a happy 
term and prefers jerky vnnnbibtN where jerks 
;niay only induce quite small changes I ater on be 
finds (p ss) that man\ mutations are smaller than 
the differences between extreme variants He 
quotes Daltons polyhedron which when disturbed 

oscillates round its position of equihbnum (fluctua- 
tion) and finally ctimr s to lie on a new side (mufa 
tion) But when the faces 'irc verv small the illus 
tration Is obviously not helpful when the variation 
IS very small the distinction between the two kinds 
is inappreciable 

I o meet this difficult} de Vries sets up other criteria 
These he has drawn from a mass of experimental 
work for which it is impossible to conceal ones 
admiration and is x positue addition to our 
knowledge But it is of course permissible to draw 

from It somewhat different conclusions Mutantf 
anse without transitional forms (p 248) It appears 
however (p 504) that such do occur but simul- 
taneously and not before the mutants therefore, are 
artificially selected from a varying population But 
they possess from the first absolute stability , this 4 s 
an extremely inttrcsting point it u of course 
implied that the\ wen self fertilised and that the 
conditions were jnthmgcd It Is however to be 
noticed that it was not universally the case, as three 
of the mutants studied proved to be inconstant, 
and some actually reverted to the original parent 
(p 508) Such mutants he calls elementary speclet 
a term for which he invokes (p 57) the authority of 
Darwin who howeser only said that varieties are 
incipient species a very different thing 

follows that specific characters are aJbaolutAx 
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independent of selection (p 90) , ^by natural selec- 
tion speaes are not created [no one evei^ thought they 
were] but eUminatcd (p 199) Selection * now has 
served its tkne as an argument for the 'Theory of 
Descent * (p ag) It was, indeed, finally disposed of 
by Lord Salisbury (p 70), a fact whldi would have 
more weight if he had not ludicrously misappre- 
hended the Darwinian theoiy 
The utility of specific characters ^p 65) and adapta 
tion necessarily go by the board as well Desert 
plants are not adapted to desert life 'They endure 
the desert but only with difficulty ( Plant Breed- 
Itigi p 350) • the spurs of the orchids have not 
been originated in the way in which plants arc now 
using them (1 c p 352) It must be admitted that 
all this is perfectly consistent and follows logically 
from the conception of the species as an arbitrary re- 
sult independent of the environment and for which 
wc can as yet assign no cause (p 130) This 
makes a pretty complete sweep of the Darwinian 
theory, and practically takes us back to the position 
of Linnaeus who was content to suppose that specie* 
were created It must hoi^ever, be put to de Vries*s 
credit that he makes an heroic attempt to save Dar 
win himself from the wreck by claiming him as at 
heart a mutationlst (p Sy) who only by the pres- 
sure of criticism (p 39) gavo up the true faith 
There is a little irony in the fact that as the critic was 
apparently Fleeming Jenkin (p 37) the mischief was 
the work of a physicist The attempt though gener- 
ous is scarcely convincing, and so E>arw]n goes and 
with him goes the splendid and fertile field of biologi- 
cal research for which he opened to us the door Its 
place is taken by the procession of arbitrary mutants 
which have nothing to tell us because they have 
nothing to say It is a rather dreary outlook only 
mitigated by the hope that we may be able to gain 
some control over the formation of species (p 186) 
Yet when I turn to Darwin and read We have no 
evidence of the appearance or at least of the continued 
procreation under nature of abrupt modifications 
of structure ( Variation,' li , p 414), I pluck up 
a little conviction of something that seems more full- 
bodied than a mere echo of Fleeming Jenkin It may 
be remarked, however that the celebrated argument 
of the latter has never been refuted 
1 do not know whether to teka comfort from the 
fact that if Darwin fares badly, Lamarck fares worse 

Specific characters are never ' acquired ' , and there 
is no need for taking ' acquired ch^eters * into con- 
sideration in the whole domain of comparative bi^ogy 
and the theory pf descent ' (pp 

That gets a troublesome questkxi oiit of the way at 
any rate« To finish clearing the ground a last 
dictum — Mo theory of the origin of i^fiedes can have 
any bearing at all on this subject'* [sociology] (p 
159) *Man U imlmutabte albeit highly variable ' (p 
156) a reservation with Uttle sathfaeftM, as de Vries 
yifn sdlow no stability to racial variation 
It may be asked, on what are fiheee ^asreeplng cen- 
dusions based? Bateeon inferred ^e discontinuity of 
variation ffpm the obs erv ed disoontimiity of species. 
De Viles apparently does not accept diis, but for once 
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adopts the obvious Darwinian expUunation, * Sub- 
tpedes become species by the extinction of Intermediato 
forms (p 186) His own theory is based on ^the 
prolonged study of a single species of unknown and 
suspect history It is, perhaps, one Of the most remark- 
able cases in science of generalisation from a single 
instance, and that highly dubious 
He commences the account of his experimental 
work by remarking (p 317) — 

The chief obstacle in the way of investigating 
the origin of species is our complete ignorance m 
the conditions under which the process takes place 

To test it, he brought over one hundred species into- 
cultivation from the neighbourhood of Amsterdam 
Only one of these turned out to be what 1 really 
wanted He docs not tell us what respect they 
failed but condudes that mutabillfy occurs relatively 
rarely It teems, therefore to be open to the same 
kind of objection as has been urged against natural 
setectiori that it * will generally act as Darwin said^ 
very slowly only at long intervals of time 
( Origin sixth edition p H5) I think it Is dear 
^at what baffied de Vries was spedfic stability It 
takes a somewhat prolonged subjection to cUltund t e 
changed conditions to break this down 1 have given 
numerous insiunces in these pages of extremely stable 
species hich ultimately broke down 1 have watched 
the process at Kew in Primula obcomca, uhich now 
produces flowers two inches across The process was 
desenbed by Vilmonn half a century ago — The fixed 
chariicter of the species being once br^en, the desired 
vanation will sooijer or later appear' (Darwin» 
Variation," li , p 262) 1 cannot doubt, therefore 

that if de Vries had had patience, every one of his 
hundred spedcs would have become plastic In his 
hands 

He then has been obliged to rest his theory on a 
single case that of (Enoihera lamarckiana Ilicre is 
no evidence that this is a natural spedes It made 
its appearance in the Paris Jardin des Plantes and 
as pointed out by Lock and Boulenger de Vries’s 
results ore open to the interpretation of being simply 
due to M^tdellan disjunction 
But, waiving this point, there Is a graver difficulty 
De Vries insists (p 130) that his mutations are 
independent of the environment * A moment’s re- 
flection will show the disadvofitage under which his 
theory rests in this reflect compared with diat of 
Darwin, which provides a means of automatic and 
continuous equilibrium and remoraeleasty eliminates 
wtustewr fafii to adjust itself to it De Vries adii||ts 
(p 199) diat his mutatioas must submit themseWas to 
setoe^n, but they are so handlcaj^ied at the stwft 
that they can rardy have much diancct and dth is 
oonfirmed by the inability of sporis to hott 
thdr own in nature. Even (Enathera UStnarckiana^ 
whatever it may do under cultivation, 4 Qet ndt appear 
to be able to produce permanent vorletfee under 
natural conditions. 

Two other liitbs of argument require dhuAlna- 
tkm« De Vries poktts to the f amiUor little crucifer^ 
Oraha vinMi, whkh is now in flower cverywbees, OW 
a cose of natural mutation Jordan c^ttected from 
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different countries some two hundred forms differing 
oft<;n In extremely minute characters but which he and 
otlm observers found to be stable in cultivation 
Most systematists regard them as mere varieties But 
species are only the stable forms of diverging races, 
the connecting links between which have disappeared 
A naturalist will unite in one species in the Linnean 
sense as in the case of Draha verna a range of 
forms where it is conceivable that the differences 
could be bridged by continuous variation Oarwin 
thought that such forms might be stable as indeed, 
they appear to be They may in fact, be regarded 
as adjusted to slight differences m the environment, 
a view which derives some confirmation from the fact, 
which 1 confess surprised me that de Vries finds only 
one of the two hundred forms of Draha verna In the 
neighbourhood of Amsterdam This view would, of 
course be rejected by de Vrieh who looks upon them 
analogy as mutants The Darwinian explanation 
equally rests on an analogy the production of the 
races of cultivated plants by artificial selection 
De Vries feels the force of this, and It Is therefore 
essential to his case to break down the analogy He 
admits (p x) that the process of selection has 
enabled us to produce improved races But he 
draws a curious distinction between horticultural and 
agricultural methods In horticulture varieties arise 
by mutations In agriculture, the highly improved 
races arise gradually through selection (p 8a) For 
my part I ana quite prepared to admit that mutation 
has had some share in the production of the latter, 
and as to the former, de Vries quotes my own obser 
vations on Cyclamen laUfolium, where there can be no 
doubt that the existing race is the result of con» 
tinued selection The distinction in fact, cannot be 
sustained 

Da Vries objects to any argument drawn from culti- 
vated races We know little usually of their origin 
<pp 13 *4)< ®tid this is true they are often of hybrid 
origin (p 7 s) which is equally true, both objections 
it may be noticed, have been urged against his own 
CEnpthera, finally, ‘improved races (unless arising 
by mutation) lack stability (p lao) This has been 
fuUy discussed by Darwin, and both he and Sir 
Joseph Hooker insist on what little evidence this 
belief rests ’ (** Variation ’ ii p 3a) Such races are 
the result of artificial selection and are only stable 
under artificial cultural conditions If these are 
withdrawn a new adjustment has to be sought, and 
as Wallace has pointed out, in the face of comp^tion 
for which th^ are in no way fitted As Darwin says, 
to assert that we could not breed our esculent 
vegetables for an unlimited number of generations 
would be opposed to all experience ‘ (“ Origin *’ fifth 
edition, p 16} The fact is accepted in the law courts 
and If a pea such as Veitch*s Perfection did not come 
4rue from seed, the purchaser would hare a cause of 
aettem against the vendor 
De Vnes states (p 124) that 'fruit-trees grown 
from seed qukkly revert to the onginat type This 
is too extreme a statement The measure of truth ini 
It IS easfly accounted for Stability can be obtained In* 
racei where seminal reproduction can be quiddy re-i 
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peated But a generation of fruit trees approximates 
to that of mankind and though, theoretically stability 
might be obtained it would require a Methuselah to 
do it 

De Vnes prefaced the first edition of this bode by 
remarking that The origin of species has so far 
been the ribjcct of comparative study only It must 
always be to his credit that he has been the first to 
submit It to experiment If the results seem so far 
inconclusive the method In the long run must be 
fruitful Darwin deliberately relied on continuous 
variation de Vnes relies on discontinuous It must 
be obvious that the former has been a potent solvent 
of a wide range of biological problems where de 
Vries leaves us without an answer, and he frankly 
admits that on the fundamental principle we are as 
much m the dark as ever For mutations, we can 
as yet assign no cause (p 130) though (p 20^) he 
suggests that the opportunity for the appearance of 
mutations is at once given by change of environ- 
ment Beyond this we arc no wiser as regards one 
kind of variation than ns regards the other We are 
evidently a long way from that control of the muta- 
tive process which will it is hoped place in our 
hands the power of originating permanently improved 
species* (p x) W T Thisri ton Dyer 


PHYSICAL SCIENCE IN THE TIME OF NERO 
Physical Science in the Time of Nero being a Trans 
latton of the Queiesttoncs Naturales of Seneco 
By J Clarke with notes on the treatise by Sir 
Archibald Geikie KCB PRS Pp liv + 368 
(London Macmillan and Co ltd 1910) Price 
loj net 

T he genius of the Roman people was mainly for 
action conquest and organisation In the 
realms of thought the> made but few original ad- 
vances here showing a striking contrast to the 
Qreeks> whose progress in civilisation some few cen- 
tunes previously had been intellectual rather than 
material and made m art philosophy and specula- 
tion as to the deeper problems of life and nature. Of 
course, western nations owe and have owed, an 
immense debt to the intellectual advances made by 
the Greeks and there seems little danger that this 
debt wdll ever be underestimated But there is reason 
to fear that full justice may not be done to the scien- 
tific progress made by the Romans and Mr Clarke’s 
admirable translation of Seneca’s Quastionet 
Naturales comes very opportunely to illustrate its 
extent 

As Mr Clarke points out in his introduction Lucius 
Annseus Seneca was an exceptionally able man of 
monv aptitudes— rhetorician advocate philosopher 
author politician and for fifteen years tutor first 
and latterly also dine damnie to that monster of 
iniquity the Emperor Nero During his lifetime Seneca 
must have been best known for hU eminence as a 
politician, during the many years when he was out of 
imperial favour and had no share In j^litics, he 
devoted himself to philosophy, sclefice and author- 
ship As a philosopher he illustrates the edectidsm 
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of the Stoics particularly in ethtcfi It was in ethics 
tfiat hts deepest interest lay Even In a physical 
treatise like the QuKstiones Maturates he often 
breaks off a scientific discussion In order to improve 
the occasion by an outburst of orthodox morality d la 
Mr Barlow in which he chastens the excesses of the 
fashionable society of his day w(th a f^usto that 
vividly recalls the sermons of a modern fashionable 
preacher and with all the energy of an itinerant 
tib-thumper In fact so pure is his puritanisin so 
mo*'al the morality of his denunciations that one is 
almoiit tempted to disbelieve the known facts of his 
biograph\ But if his Stoicism is thus perhaps sus- 
pect no similar accuuntion can be brought against 
hU honesty as a man of science There is con 
siderable internal evidence in the * Qusestiones 
Naturales says his translator that his pursuit of 
such studies was in part an outcome of the true 
scientific spirit and that he possessed in no ordinary 
degree the scientific imagination He was also an 
♦•clectic in his views about the material world be 
lieving It to be built up out of the four elements — 
fire air earth and water—of Empedocles Plato and 
Aristo le But he rejected the fifth Aristotelian ele- 
ment ounn the immaterial qutnia cssmtta no 
misconceived by mediseval philosophers and he did 
not hesitate to part company with the Stoics when 
ever he felt inclined to disaj^rec with their views Of 
training as u man of science Seneca had none for 
none was available in his day 

No doubt the Quaestiones Naturales or Physical 
Inquiries were written about and after the year 
60 A D not long before Seneca's suicide was ordered 
by Nero, they are in a semi-opistolary style and 
dedicated to his fnend Luclhus Their text has 
suffered much in the process of transmission through 
the ages none of the MSS is earlier than the 
twelfth century and much ingenuity has been exer* 
cised by their editors (most recently bv Prof Gercke 
of Breslau) in rearranging the vanous portions of 
the work into the order and form in which Seneca 
may be supposed to have left' them Originally the 
work consisted of eight books two of which probably 
ii and iii have now become fused into the present 
book iv Most of it is taken up with meteorological 
questions and consists of discussions as to the naturt; 
of meteors, the rainbow thunder and lightning winds 
and the atmosphere snow hail and rain One book 
is devoted to the forms of water, another to earth 
quakes a third to comets Senecas general method 
is to state what is known or asserted about the 
phenomenon he is describing and to give a critical 
discussion of the explanattons»-for it is chiefly in the 
explanations that he is interested — ^it has received 
and finally,^ to state and establish his own view about 
its causation 

The science of the ancients rarely advanced beyond 
the rudimentary stages for two main reasons The 
first Is the difficulty they always had in imderstanding 
that accurate observation atul reasoned experiment 
ware either necessary or desirable The second is the 
facility with which their nimble minds sought refuge 
from this fiard World of facts In speculation To them 
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a theory was as good as a fact and a theory weighted 
with the authority of some great philOB^ber was 
better than many facts The chief merit of Senoca 
as a man of science lies m his recognition of the 
Importance of observation and of the use of common 
sense in the interpretation of the observed facts of 
nature It is true that many of his observations were 
faulty many of his explanatrans were based on false 
analogy, many of his arguments are illogical or even 
ndicutour when viewed in the light of modem know* 
ledge, but in these matters he merely suflered from 
the disabilities of his age and his shortcomings are 
not to be too hardly judged 
Ihe style of the Qusestiones Naturales is that of 
the polished orator arid rhetorician Seneca addresses 
Lucilius directly and in the of argument he 

often sets up aOd argues with sdentifle men of straw 
whose duty is to advance views foredoomed to de- 
molition The text as we have seen, is full of 
uncertainties and corruptions but it has been very 
happily treated by its translator The English ver- 
sion IS most readable and gives a firSt-rate reproduc- 
tion of the varied style the oratorical questions, ihe 
irony the sarcasm the occasional poetic afflatus with 
which Seneca animated what might have been in 
other hands a heavy didactic exegesis Mr Clarke's 
skill as a translator is particularly evident in the suc- 
cess with which he has broken up into reasonable 
fragments the often long and involved sentences of 
the Latin original Again Seneca's habit was to 
employ important words — aer and spintus, for 
example— in several different senses and conversely 
to express a single idea, such as that of the atmosphere 
by a variety of different words in different contexts 
The translator appears to be singularly successful m 
conveying what was Seneca's real meaning in these 
numerous and difficult passa^^es In conclusion, it 
may be added that Sir Archibald Geikie's valuable 
notes, which take the form of a running commentary 
on the seven books, and are given at the end of the 
translation are of grei^t assistance in the apprecia- 
tion of Seneca s attainments and limitations They 
arc written from the point of view of modern 
science and do much to show how and why he so 
o^ten fell into scientific error The book is well got 
up and indexed and may be cordially recommended 
to all who arc interested in Seneca, in the art of trans- 
lation or in the history of science A J J B 

THF STUDY OF IMMUNITY AND ITS PRAC^ 
TIC it APPLICATIONS 

Immumiy and Specific Therapy By Dr W d’Este 
Emery Pp xiv+44ft (London H K Lewi* 
1909 ) Pnee tax 6d net 

T he amount of literature bearing on immunity 
and on the speafic therapy of infective diseases 
which has appeared during thp last few years is so 
great that it is difficult, even ifor the sp^ailtt ' to 
keep pace with Its production Reviews oq^ sum 
maries on the subject are therefore very needful; and 
the publication of Dr fcniefy's work is opportfine 
The bobk surveys almost the whole field rdadng 
to immunity— mltrOblal toxins, anfitoxifis baeteriOi 



May 12, 1910] 


NATURE 


307 


lysis agglutinin Kf precipitins phagocytosis and 
immunity to bacteria — and though perhaps somewhat 
more full of detail than the needs of the medical 
practitioner require, will be of great value to the 
pathologist and bacteriologist The subject is dealt 
with cntically and judicially the various hjrpotheses 
are presented to the reader and divergent views are 
stated fairly 

The opening chapter of the book gives a good 
general account of the essentials of immunity One 
point we are glad to see the author brings out viz 
the lit effects to the patient of prolonged anaesthesia 
in surgical operations It does not seem always to 
be appreciated that the power of recovery of a patient 
IS to say the least, jeopardised when anaesthesia is 
prolonged beyond a certain time ^ 

The account interactions between toxin and 

antitoxin (chapter Iv ) contains a clear statement of ; 
the hypotheses of Lhrlich> Arrhenius and Madsen 
and Bordet and is concluded with the judicial sum 
mary that 

No theory is absolutely sufficient to explain all 
the phenomena and soon after each new one Is 
adduced the supporters of the older ones bring for- 
ward evidence which renders it untenable Tlie 
probability is at the time of writing that Ehrlich’s 
views are generally held and ore open to the fewest 
objections They are complicated it is true and have 
had to undergo constant modifications as new facts 
have arisen^ but the facts themselves are compli 
cated Yet it must be confessed that there are some 
grave objections to its acceptance in its present form 
and It may become yet more involved before it can 
be fully accepted us a complete explanation (p 91) 

The summary of Ehrhch s side-chain hypo- 
thesis of the formation of antitoxin (chapter v ) is 
excellent Incidentally the deBnitlon of a proteid 
IS dealt with and it is suggested as a logical out 
come of Ehrlich’s hypothesis that proteids might be 
defined as substances which when injected into suit 
able animals give nse to the production of anti- 
bodies, this would then include the toxins, enzymes 
&c substances which do not give the proteid re- 
actions as usually accepted by chemists At the time 
of writing Fords work on the production of anti- 
body by what is apparently a carbohydrate derived 
from poisonous fungi had probably not appeared, but, 
nevertheless with this possible exception it does 
appear to be true that all anti-bodies are the result 
of the action of proteid or proteid-like substances In 
the chapter on phagocytosis, opsonins opsonic deter- 
minations and vaccine treatment are naturally con- 
sidered at some length The divergent views on the 
nature of opsonin are well summarised, the author 
considers that there appears to be no sufficient 
evidence for the existence of thermostable opsonin 
apart from amboceptor and that if thermolablle 
opsonin is not complement, complements may play 
the part of opsonins vaedne treatment of in- 
fective diseases is dealt with somewhat fiiUy, and the 
opinion Is expressed that ’*0! the practical success of 
this treatment in certain diseases thers can be no 
doubt, particularly In diseiises due to acute infsetions 
with staphylococci pneumpeoed, B ccU^ and some 
other organisms but at regards tuberculosis only a 
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moderate degree of success has been obtained 1^ the 
author 

Dr Emery evidently holds the opinion that deter- 
minations of the opsonic index are not essential for 
the control of dosage in vaccine treatment He points 
out that a patient with a low opsonic index may 
improve under treatment fresh lesions may appear 
when the index is high, and the index may nse 
greatly just before death, and says — 

The more carefully the opsonic index is con- 
sidered, the more certain will it appear that a high 
index is not an indication of immunity it neither 
proves that the lesion is undergoing cure nor that a 
fresh infection will not occur Nor is a low 
Index any proof of lack of immunity since patients 
may Improve remarkably during a prolonged negative 
phiM (p aSo) 

A chapter is devoted to the colloidal theory of anti- 
bodies and Its bearing on such phenomena as agglu- 
tination and the interactions between toxin and 
antitoxin and gives a good account of this difficult 
subject 

A Anal chapter deals bnefiy with the practical 
applications of immunity research in the treatment 
of infective diseases 

The book contains a glossary of terms a useful 
bibliography, and is well and sufficiently illustrated 
A numb^ of small verbal errors somewhat mar the 
text but a sheet of errata correcting most of them 
has recently been issued We can recommend the 
book as an excellent summary of the voluminous litera- 
ture on a difficult subject R 1 Hewijitt 


THE CARBONISATION OF COAL 
Modern Coktng Praettee including the Analysts of 
Materials and Products By T H Byrom and 
J E Christopher Pp xi+156 (London Crosby 
Lockwood and Son 1910.) Price & 6d net 

I N the preface to this handbook the authors point 
out that 

The subject of coke manufacture is of rapidly 
increasing interest and significance embracing as It 
docs the recovery of valuable bye-products in which 
scientific control is of the first importance 
This declaration taken m conjunction with the fact 
that one of the authors is a Fellow of th< Institute 
of Chemistry awakens the hope m the reader’s mind 
that at length the technical library has been enriched 
by a work which might rank with Simmersbach’s 
Grundlagcn der Koks-Chemie and afford sub- 
stantial aid to those studying the economic principles 
of coal distillation which is one of the most important 
questions of the present century 
This expectation, however la doomed tc disap- 
pointment as the reader soon finds that the title of 
ffie boede riiould have been Modem Coke-oven Con- 
struction and Practice that all discussion as to 
the effect of temperature and mass on the distilla- 
tion of coal and the products yielded is avoided, and 
that whilst the change m structure from the beehive 
coke-oven to the modem recovery plant is well dealt 
with, and the manufacture of sulphate pf ammonia 
repeives full attention, yet the subject oT tar Is dla- 
missed In one page 
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In speakln£[ of tar fuel on p 5 the authors say -- 

The modem tendency however it to distil the tar 
first and recover its many valuable constituents such 
as benzene naphtha carbolic add, naphthalene creo- 
sote and also the tar colours discovered bv Perkin 

This looseness of expression might lead some to be 
lievo that the coal tar colours were a distillate from 
tar 

A few pages further on solid fuels arc subdivided 
into organic and inorganic, the latter consisting of 
sulphur silicon phosphorus and aluminium the 
latter being credited with giving a heat quite equal 
to that pr^uced 111 electric furnaces, a statement 
which will be doubted by the users of Thermit 

In the chapters devoted to the construction of the 
modern form of bye-product recovery coke-oven the 
authors are at their best and this portion is well 
Illustrated with many reproductions of photographs 
from existing plants as well as elaborate sections and 
plans yet the same fault is to be found as in other 
(larts of the book, that is, the prindples which govern 
the various stages m the process of carbonisation and 
the chemical changes taking place during the opera- 
tions, are ignored whilst details of mechanical m 
terest only are elaborated 

In the preface the reader is told that the book 
embodies a series of lectures delivered at a technical 
college to a class of men engaged on coke-ovens and 
interesting as they must have been to the audience, it 
cannot be loo strongly impressed upon those delivering 
lectures of this kind that unless then is given a 
foundation of scientific facts and theor> upon which 
the practical man can build and evolve onginal ideas 
the value of such lectures must be enormously les- 
sened 

Not only is the theory of Carbonisation neglected, 
but the coke produced during the process of gas 
manufacture is hardly mentioned although the gas 
coke produced in the United Kingdom more than 
doubles in quantity that made in bye-product recovery 
plants, the beehive coke-oven with its wicked waste 
of tar and sulphate of ammonia still being the most 
favoured means of squandenng our already depleted 
coal measures 

At the present time there is a great opening for 
an author who, with scientiiic knowledge of the sub- 
ject can gather together the work of Stein Flack 
Richters, Muck, Parry Thdmer Lunge, Knublauch, 
and others on the carbonisation of coal and weave 
into tangible shape the lines upon which economy 
of coal abolition of smoke, increase of manurial 
ammonium com^unds, and enhanood values for our 
tar products can be obtained 


THE HUMAN CENTRAL NSRStOUS SYSTEM 
Vaordraehtei <ntr de» Souw van htt eentraU 
ZepUwstelsel-^en Voorberetdtng tdt KUmek der 
ZenuwdekUn Door Prof J W Langelaan Pp 
vi+485, and 309 teat-figurer (Amsterdam A 
Tersluys 19x0 ) 

T his consists of the course of instruction on the^ 
exnbryv^ogy and atiatomy of the human nervous 
system given in Leyden in the sessions 1907-8 and 
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; 1908-q put into the form of a book which is tllus- 
I trated with an excellent senes of photographs of 
sections and drawings by Heer G Koster It Is 
quite a revelation to find what soft effects of light 
and shade the artist has obtained with pen and ink 
widiout sacrificing accuracy and clearness in the 
production of these admirable illustrations 
The book is subdivided into four sections dealing 
respectively with (A) the development of the human 
central nervous system (pp 1-98), (B) the nature and 
histogenesis of the nervous tissues (pp 99-137), (C) 
the form of the vanous parts of the central nervous 
system (pp 138-386), and (D) the structure of the 
central nervous system (pp 387^485) 

The most dlsdnctivc section of the book 15 part A 
Part D contains a good and impartial summary of 
the present state of our kno>vled^o concerning the 
mode of development and the nature of nerve fibres 
and cells and supplies the reader with a good biblio- 
graphy Although parts C and D on the whole 
are excellent accounts of the subjects of which they 
treat, they present no special features which the 
student cannot find elsewhere in text-books written 
in languages more generally understood than Dutch 
is Moreover the text of these sections is not so 
up-to-date nor is the bibliography so satisfactory 
as those of the early sections 
Section A is a model of the manner in which 
embryology should be taught to medical students 
It begins with a clear account of the early stages 
Of development of the primate embryo leading up to 
the formation of the nervous system and then de- 
scribes the history of the further growth and differen 
tiation of the brain and spinal cord in human 
embryos Most books on embryology are rendered 
confusing to the student by the introduction of de- 
scriptions of what happens in the chick or the 
developing rabbit with tags of miscellaneous informa- 
tion concerning the embryos of other vertebrates ancf 
the plea is urged in support of such a mode of 
procedure that it is the comparative method But the 
use of data culled from comparative anatomy in 
works on human anatomy can he justified only when 
they help to elucidate the latter or explain some 
general principle which cannot be appreciated from 
the mere study of one vertebrate, unless the in- 
formation directly serves one of these two purpose* 
It it worse than useless to insert it One of the great 
merits of Trof Langelaan 's work is that it ^ives a 
straightforward account of the human brain and itt 
development, and no comparative data are inserted 
in the embryologicai section except to explain stages 
in human development which are not l^wn frtto 
direct observation of human rngterial , and then he is 
careful to Tely almost excluaiTely on infonhadon 
obtained from the study of the mammals most nearl)^ 
related to man that supply the desired 
A considerable part of the embrydogical section 
of the work is based iH>on fite author’s own re* 
searches, which are alre^y familiar to fea^jers of 
Brmn (1968) and the Amdonuschat dasefgsr ^(ifo8) , 
and this fact giv8s section A the fieshness 
springs from firtbhiind knowlad^, In oontradistfns- 
don to the staleness of convefitipnal yror s wAteh 
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<n«r all men compilations however conscientiously 
they may have been done. 

Althoug:h there are a good many errors both of 
commission and omission in this book and many 
statements which we cannot endorse, the work is, 
on the whole the best elementary text 4 >ook on the 
anatomy of the human nervous system and it cer 
tainly oontaina the most useful account of the develop- 
ment of the human brain that has appeared in a 
student s teatrbook If it were not for the difhcutty 
of language the book would appeal to a large class 
of students and medical men G E S 


OUR BOOK SHELF 

The Mtntfs Guide By F P Mennell Pp viii + 196 
(London Gerrards, Ltd , 1909 ) Price 45 net 
This little book aiipif pt being a guide to the prospector, 
and should largely attain its object It is neither 
lengthy nor profound, but sketches lightly, those prln 
cipm of geology it is desirable that tKe {Ko^iector 
should be acquainted with 
In discussing the source of metals in lodes the 
author appears to lean strongly to the theoi^ of 
lateral semtion and is at some pains to show how 
large a quantity of metal may be contained in the 
rocks of a mineral district even when barely percept 
ible traces of its existence can be detected by analysis 
He 19 a firm believer in the underground circulation of 
meteoric waters as a means of dissolving and concen- 
trating these metals in lodes and other deposits, and 
seems to doubt the existence of a bary-sphere 
The description in chapter 111 ojf the characters of 
ore bodies is all too short and chapter Iv which is 
devoted to prospecting might also be expanded with 
advantage , but this is sujq^lemented later by a review 
of the occurrence of and prospecting for gold, silver 
platinum the base metals and other useful minerals 
and precious stones An important feature of this 
portion of the book is a general account of the uses 
of the different minerals and the conditions necessary 
to be observed in preparing them for tlie market 
Prices and production also receive some attejition, and 
the more important localities are cited Chapter xi 
deals with sampling and in the space available gives 
a good description of the operations that must be 
undertaken and the methods of computation that 
must be adopted, to ascertain the average value of a 
lode sampled The following statement however 
As a guide to the possibilities of undevelop^ 
ground geological knowledge is often worth any 
amount of sampling, but the miner can only judge 
from his own expenenoe what scientific knowledge 
enables the geologist to gauge by the help of theories 
founded on other people^s experience as wrell as his 
own seems to assume a dangerous position and to 
tend to a reliance on theory rather tl^ actual test- 
ing todotermine the value of any mineral deposit 
The working notes are necessarily fragmentary, 
dealing as they do with alluvial wortdng including 
dredgmg, lode mining methods of crushing cyania 
Ing, Ac , In one short chapter The book however 
contains many useful hints, and is one ffiat should 
certainly appeid to toe prospector in far lands 

The CoGC^dae of Ceylon By E Ernest Green Part 
iv Mto 39 plates Pp- a5>+344i pUtes xciv- 
c MX t u (Lo^n Oulau and Co , 1909 ) 

Tito work before us well "Illustrates toe enormous 
recent development of our knowledge of entomedogy, 
for when Mr Kirby published his ‘Catalogue of the 
Described H^ptera Heteroptera and Homoptera of 
Ceylon,*' in the Journal of the Linnean Society 
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(Zoology vol XXI v i>i9i) he was only able to 
enumerate sevtn s{>ccios of Coccidee from the island— 
Lecamutn manj^tjtrai Green (1889), I cojjfsar, 
Walk (x8o), i vtttde Gretn (1889) L ntgrum 
Nietn (1801), Pseudococcfui adomdum Linn 07 S 8 )» 
Coccus{f) flortger Walk (1858) and C lantger Kiro 




hortly afterwards however, Mr Green took up 
the systematic study of the Coccidae in earnest, witn 
such good results that he soon accumulated materials 
for a monograph uC the Coccidae of Ceylon At first he 
estimated that it would probably run to four parts 
containing thirty plates each but now he finds that 

toe present (fourth) part contains many additional 
plates which (with the sever il supplementary plates) 
bring the total number up to X35 or fifteen more than 
the number promised to my subscribers For the 
completion of the monograph it will be necessazv to 
bring out a fifth part of double size containing from 
fifty to sixty plates Even so, considering the rapidity 
with which material accumulates we should not be 
surprised if a further extension, or a speedy supple- 
mentary part, may not be found necessary 

But however this may be part iv contains the 
conclusion of the subfamily (^.ecannnse with nine 
genera and nineteen species and the new sub- 
taioily Aslerolecanilnae with six genera 24 species 
and two varieties 

T^e work is based almost entirely on Mr Green's 
personal observations and a large proportion of the 
species described and figured are new We have noth- 
ing but praise for the text and letterpress of this inofM>» 
graph ot a family of insects which is important both as 
osstructive to vegetation and in some instances (as 
in the cochineal insect) as yielding products of con- 
siderable commercial value 


Colotuay, one of the Hebrides Its Plants their Local 
Names and Uses Legends Rums and Place- 
names Gaelic Names of Birds Fishes 6-c 
CUmate Geological Formation By Murdoch 

McNeill Pp VIII + 216 (Edinburgh David 
Douglas 1910 ) Price 2S 6d net 
The mam purpose of the author is to publish *1 list 
of plants collected during some years stay on the 
island to whldi he h'ls added general notes on the 
history geology, and fauna The author has been a 
keen observer of the birds, both migratory and native 
among the former are the barnacle goose pintail 
duck, and wild swan while eider-duck and cormorants 
live on the outlying reefs or unfrequented coast and 
guill^nots buzzards and kestrel nest on the northern 
shM^s. In toe same localities with the cidcr-duck 
are found shoals of seal both the large groy and 
common species 

A chapter is devoted to the description of the woods, 
lochs and pastures The lochs are the most inter- 
esting botanically The white water lily the common 
reed and bottle sedge are the most conbpicuous plants 
in the shallows , species of Polamogeton and 
Calhtnche auiumnahs are abundint in toe deeper 
waters The enumeration of flowering plants and 
f^rns amounts to 567 spears but this number includes 
garden escapes The author has been fortunate in 
obtaining the cooperation of special authontica on 
certnio genera* Mr A Bennet has identified a dozen 
spicies of Potamogeton and a similar number of 
Rubi are given on the authority of Rev W M 
Rogers Among the more typical and rare plants are 
Spergularta rupestns LobcUa Dortmanni Sedum 
roseum, Myosotis repens and LigtiStirnm scoticum 
Ilie book Is pleasantly written and contains a 
coiUiderable amount of observational matt^ sc^tered 
tonnigh its pages The Garlic namea and quotiltions 
wlU only be appreciated by a limited number of readers 


310 


NATURE [Ma\ 12, 1910 


LETTERS TO THE EDITOR 

Editor doot not hold hinuetf ftspomihlo Jot opinUms 
oxprestod by his correspotuUnts Ntiihef eanheundiriakg 
to return or to eomspond with th€ writers of rejected 
maHutertpis intended for this or any other part o/Natukr. 
No notice is taken of anonymous communications ] 

Th« Stftbilitjr and BffieUac/ of Kites 

In Nature of March 17 Mr Dines suggests that the 
instability of kites ma) be due to changes m the relation 
of the weight to the \ckK'itv of the wind or to defornia 
tion of the kite by excessive pressure or that there is a 
critical veloctty at which the forms of the stream lines 
become so altered that Instability results 
My own experience leads to the opinion that deforma 
tion by a strong wind is practically the only important 
cause of instability At the Blue HiU Observatory where 
the conditions for experimenting are unusually severe the 
1 lay ton modification of the Hargrave kite Is the only one 
that can be employed In this form the longitudinal sticks 
ire continuous from one cell to the other and the lateral 
sticks form the front and rear edges of the cells which 
pTevent the fluttering of the cloth unavoidable in kites 
the rigidity of whl^ depends upon the tension of the 
covering Ihe Clayton Hargrave kite Is rigid but there 
is no stroln or tension anywhere except when fl}mg and 
It has proved itself to be sufficiently stable Relief from 
hudden and excessive strain is necessary and to secure 
this the bridle Is made elastic so that in strung winds 
the angle of inrtmnlion becomes smaller Thus equipped 
the kite is not uniformly efficient in strong winds for| as 
the angle of inihnatlon becomes smaller the pressure of 
the wind upon the edges of the cells becomes relatively 
greater ana the altltu^ is nduced A normal altitude 
of 55® to (10® mav be lowered to 40® bv an Increase of 
wind of 15 to 35 metres per scconcL If ilu front cell of 
the kite Is equipped with rigid curved lifting surfaces the 
ifficioncy IS greatly increased the mean altitude exceeding 
60® and the loss due to Increase of wind Is unimportant 
in velocities up to 25 metres per second 
Some of the lightest of these kites have flown In the 
strongest winds encountered while experimenting the 
velocity in some Instances having exceeded 30 metres per 
si'cond An interesting example of this kind occurred on 
Apnl 14 during the International ascension Two kites 
weighing fKMi and 8i;o ^rams per square metre and having 
lifting Rurfarrs of ii and 7 square metres respectively 
were cmplo>pd to lift the line The outer section of the 
line was 1500 metres of wire having a tensile strength of 
140 kilograms and the next was 3500 metres long having 
a tensile htrength of 180 kilograms The large light kite 
was placed at the outer end of the line, and the other at 
the junction of the two sections At a height of aooo 

metres with 3500 metres of lino out two gusts of wind 

rcnembllng thunder-Rquatls were encounters ilie mean 
velocity for twenty minutes exceeding 30 metres per second 
ond the maximum reaching 33 Ine strain on the line 
at the ground did not exceed m kilograms and allowing 
for the weight of the line probably did not exceed 110 at 
the second kite The pul of the larger kite in a 10-metre 
wind IB usuall> about 4< kilograms and that of the 
smaller about 35 and allowing for the pressure of the 
wind on the line t'lis apparently » was not greatly ex 

ceoded Ihe l^rge kite will fly in a wind of 5 metres per 

second and was perfectly steady In a velocity of 33 metres 
per second The pressures corresponding to these velocities 
are respectively, a and 80 kilograms per square metre of 
surface exposed normally hence it seems improbable that 
a well-made ^Ite could become unstable through dispro 
portlonate weight or some unusual property of a hl{^ 
wind It should be said that the vemties given are 
tnft * velocities and not to be compared with those 
from the large Robinson anemometers m which the factor 
3 Is empimed The maximum velocity referred to ex 
pressed in &igllsh units becomes 74 miles per hour * true ’* 
velorlty 90 when reduced to the U S Weather Bureau 
standard or about 100 miles per hour when reduced to 
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t'le same scale as the Kew pattern when the factor 3 la 
employed 

In 1900 while comparing different wlm for Use as 
kite-lines 1 found that theoretically, the larger whres were 
the more efficient although slightly weakw, weight fer 
weight than the smaller Tho reason for this Is that the 
pressure of the wind is more effective upon the small wires 
than on tho large A No lo wire weigning 3 16 kilograms 
per 1000 metres usually breaks at 85 kHograms Its 
diameter is o-bi mm and the surface presented to the 
wind U 1 square metre for each 1650 metres of length 
If we wish to double the strength of our line we emplo> 
a wire 0*93 mm in diameter weighing 5 kilograms pe** 
1000 metres of length fhe cross-section however ri'is 
increased only one half the surface presented to the wind 
being I square metre for each iiuo metres of length 

An opportunity to iUH.urc experimental data did not 
present itself until ]anuar> 1908 blnce then In conduit 
ing the monthly kite ascensions at Blue Hill I have 
employed small kites flown with small wires and large 
kites flown with large wires to determine the relntivt* 
efficKiicy of the two systems Ihe results show very con 
(lusivtty that the s>st m of large t^tes and large wires Itt- 
the more efficient not only for the sixes experimented with 
but very probably for much larger sizes The lifting 
surface of the kites employed has varied from 3 to 13 
square metres and the line has been made up of pieces 
of wire varying from No 10 of 85 kilograms to No ai of 
315 kilograms tensile strength 

Ihe opinion held by manv that large kites are inferior 
to small kites in mtteorulogical work is not sustained by 
these experiments Ihc Clayton Hargrave kite when built 
with three sections can bo made stronger for the same 
weight than when made with two or four seitions The 
Increase of weight as the size increases is unimportant in 
meteorologicnl exp<.i*imeiUs for kites with lifting surfaces 
exceeding square metres need not weigh more than 
050 grams per square metre The ability of these larger 
kites to withstand high winds apparently Is greater than 
that of small kites for the large and heavy sticks necess'irv 
in the framework like the laigt wires present relatively 
a smaller cross-section to the wind for a proportionate 
weight and strength 

Increased stability may be secured by placing two 
diverging venical planes in the rear cell of a kite If 
these planes are adjustable the kite may be caused to fly 
on either side of the mean direction of the wind or any 
errors of flight may be lorrected 

The entire question of stability appears to be one 
eliminating unequal strains and unnecessary resistances 

F P Ferousson 

H)dp Park Mass l-S \ April 20 

I AU much iiKcrosted in Mr Fergusson s letter and his 
long cxpcrienie with kites, about double my own makes 
me very diffidmt obout expressing an opinion contrary to 
his 

Doubtless deformation is a very fruitful source of In- 
stability but after (orrying out some thousand kite ascents 
from a Htoanier and on land I am of opinion that It is 
not tho only cause However my position Is that wo do 
not know with certainty the cause of Instability and it Is 
very desirable at the present tlma that we know 

bevond dispute 

\ agree with Mr Fergusson as to the advantages of 
large kites they are more stable than small ones and as 
he has shown since the wind resistance on the wlnv Is 
the one serious obstacle to reaching great heights, It Is 
obviously desirabitf to make that instance small in pro- 
portion to the other forces But there are practical objec 
ttons 1 arge kites and thick wire require a stronger and 
more expensive outfit and more assistandb at starting 
and landing also should an accident occur, Mte m 
Its being serious is far greater 

1 do not agree with Mr Fei^sson that the Clayton 
Hargrave kite is the only one that can be used when the 
wind is strong The conditions in England in the, winter 
are probably more severe than at Blue HUli and haveibeen 
partfcularlv severe during the last winter Nevertheless, 
the strength of the wind has on no occasion prevented our 
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flying tt kite «ith non rigid edges at P>rtoti Hill und we 
have been fortunate in breaking only one kite m landing 
it and in not failing once since last October to bring back 
the kite to the starting point without aitident also Mr 
Cod\ 8 kite which has non rigid edges will certainly fl) 
in a strung wind 

Mr Fergusson states that a kite of 7 square metres 
surface will e\ert a pull of t*; kilograms in a wind of 
10 metres p^r second In FnglUh units this is f.quival<nt 
to X lb per au foot of tail urea in a wind of 22^ miles 
per hour If the whole area wore exposed normally to the 
wind the pressure or pull would be kilograms and 

hence remembering that the back sills are pnrtiallv 
sheltered b> the front and that the angle of incidonre 
is only about 15 di grec*« 35 km setms a vc rv high v due 
fhe pull of a dtamond-shaped box kite of 7 me tn s s iil 
area in th^ same wind is ctrlainly below 15 km It 
would be interesting if Mr Fergusson would tell us ho^ 
the wind at the kite is imosur^d at Blue Hill T do not 
think on> anmiomcitr placed m the kite can be trust 
worthy — one might as well place one lIosp to the roof of 
a house amongst a set of chimney stacks and if an 
anemometer is placed cui tht wire there is the difliiult) of 
avoiding oscillation and of correct orientation 

I am glad to be able to state that ue do not now oflicially 
publish in Fngland \alues of wind velocity based on the 
factor 3 for the Kew pattern Robinson cups but on the 
factor 2 3 ihis reduces what would ha\c be n called 100 
to 73 but the values quoted b\ me in my letter of 
March 17 are eniirelv inde|iendent of the Robinson anemo 
meter For reasons fully given in a recent publication of 
the Meteorologu a! Office (M O 302) those values ire 
doubtful but the evidence is in fa\our of their being too 
low rather than too high 

I should like to tflk this opt)ortunit\ of replung to 
Mr C old K criticism of the methcxl of measuring wind 
velocities on a kite in Fngland namely b) meisunng 
the tension of a piece of cotton cirrving a light sphere 
at the far end awa> from and out of the influefue of the 
kite (Nature April 21) It is true th ct the surface of 

the cotton expewMil to the wind is comparable with that 
of the sphere but the force is for all pruc.tical purposes a 
normal one since the tangential component i« admitted bv 
all to be very small It follows that the tension of the 
cotton neglecting its weight is the same throughout just 
as in the case of the string stretched on a smooth cii \ 
given in text books on mechanics and hi nci ih t» n lon 
measured is the ti nsion of thi loKon where it is tied to 
the sphere and Is Indi pencil nt of the length 

W H Dinfs 


A DlfftrcDce in the Photoalectric Fffect eauwd by 
Incidtnt and Divergent Light 

Recent investigations have shown ihu the ionisation 
produced b> the secondary ra>s arising from a thin metal 
plate traversed normally by a primary beam of Rontgen 
or 7 rap is greater on the emergent than on the incident 
side The present experiments were made to aee if a 
similar effect could be detected with ultra violet light 

Thin films of platinum were prepared by sputtering from 
n platinum kathode on to quartx platei i mm thick 
Ihese (X)uld bi mounted in the centre of two similar brass 
cylinders so that their planes were perpendicular to the 
axes of the cylinders A nirrow beam of ultra violet light 
from an arc passed down the axis of the two cylinders 
normally to the plates The saturation current from th< 
illuminated plates to the cylinders could be measured 
The plates could also be turned so that the film side was 
either away from (position \) or towards the hght (posi 
tion B) 

In every experiment two similar plates were used one 
was used as a standard to determine the strength of the 
ultra-vIoUt llf^t and its position whether A or B was 
unchanged The other plate was compared with this for 
each Of the two positions alternately By referring each 
measurement to the standard plate the otherwise trouble 
some variations of the arc were rendered harmleu Unless 
the films were very thick It was always found that posi 
tlon A gave rise to a relatlvelv greater photoelectric current 
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than pc lUon B ilthough it was penuliked by having to 
puss thruugh the ihiiknesb of ihe quartz plate 
When no allowniui is mndi for the absorption by the 
quart/ a \ r\ thin him gives 13 per cent more photo- 
electric I urrent fur the. iiicrgent than for the incident 
light When thi ibsorption uf the quartz is allowed for 
the differeni#' is increased to ih per cent 
Ihisc results have bicn lonlirmed bv rev rsing the direc 
tlon of the hght without Hltcring the j>osition of the plates 
and other p\p» nm nts havi been mndt to nsure that the y 
do not arise from siailf'rrd light or other defcH'ts in the 
apparatus ihi ntio of the f^m^rgent to the incident 
effect has bem di t rmitit^ for i series of films of varying 
thkknesR 

I his iiu sligiitiun was sugg st d To mn bv Prof O W 
Richardson and ih \j*erim nt havf been carried out 
uiidtr his direction 

Otto Shiiimann Jun 

Palm r T iiboraton Princeton \ J April 2(1 


A Link in the Evolution of the Bees 

The hgula or tingui of thi l>e s pnsints two mam 
t>pe8 ont broid obtusi iml ollm inarginan the othi r 
pointed acute frequcnil} much elongui d I hi obtuse 
tongued bees have hern considertrd to Is ihe mor primitive 
and there is no doubt that the most advanced tv|)cs arc 
long tongued ihe diffinnce between th two gruupfi has 
seemed so important ih it at one timi (Inns American 
Fntomologlcal S(m \xi\ p 185) I nii named the idea 
that thev had no common beeincestrv hut weir derived 
from different groups of wasps 

Frederick Smith in 18^3 described 1 n w g nus of bees 
from Australia und r the name Af i rngloss 1 J his was 
based on 1 male from lort I ssington which had many 
of the I home It rs of tlie obtusi toiigu d T rosopis but had 
a pointed dagger like tongue Ashniead m iHqq placid 
It in till same group as Prosopis m piti of thi longue 
m 1905 (Trans Anicr Fnt Soc xxxi p 318) I givi an 
account of Smith a type remarking that it wa not 
unlike some Prosopis ^ In 1005 I described a number of 
Australian spectis supposed to t^long to I rosopis but re 
marked of one of them (P iurmruina) that the mouth 
parts did not seem to igrce with the genus I had at 
th 4t time no mati ri it for dissection but Dr R f I 
Perkins had such inuterial iiid discovered ih it several 
hud acute tongues In Proc Haw man Fntoiii Soc 
Detober n)o8 he founded the genus Pulaiirhiza for my 
P pfrvtrtdts with the follow'ing in! resting remarks - 
lul'eorhi/n Is ividmtlv n pr wilted by nianv speri s in 
Australia Several h ivc been described as belonging to 
Ihe genuH Proimpis m pile of the fact that the most 
Nuperficial examination shows that th s ins»tts hive m 
uute lanceolate tongue Hitherto no onneciing link 
between the blunt tongui il ind icute tongued bees has been 
recorded but in PiliinrliiiEa wi huvf i form which except 
for the structun of tin tongu would he c sign d to the 
section of Obtusilingucs It will therefore be obvious that 
this Section and the Acutillngucs can no longer be main 
tiined av of great importanct siiu Pabeorhi/i must 
always be associated with Prosopis as thi m ili genital 
characters und all other ones sav th lingual clearly 
show 

Nevertheless he proposes for I al eorhua n distinct 
family Palceorhizidic at the same tim suggesting that 
It should be Mcroglossidae if Mcroglossa is allied 

In the course <m going over th spl ndid collection of 

AuHtrahan bees formed bv Mr Rowland F Turner now 
the property of the British Museum I have been able to 

examine the structure of a number of species of Patfeo 

rhiza In the first place I find that Pakeprhlza and 
Mcroglossa are sufistantlallv the same genus but the truly 
astonishing thing is that the females have broad obtuse 
tongues like Prosopis while the males have sharp dagger 
like tongues I I first discovered this in P penctrata 
subsp ^ercraiJta (properly Meroglossa penetrata ^rcrassa) 
a black insect with the face of the male canaheufate much 
In the manner of the original type of Meroglosso Mv 
natural thought was that there must be two speefes in 
spite of ever) appearance tp the rontrnrv I jieit took 
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the undoubted «exes of Meroglosxtt pmrdUela (CkU) a 
metaihc insect related to the type of PalsDorhixa and these 
showed exactly the same thing I then iocked at a new 
species (Paiaeorhisa or Meroglotia melanufa) with a 
honey-coloured abdomen black at apex» the mesothorax 
strips with yellow and black and toe bate of the meta 
thorax finely longitudinally fluted Iki this the taxes were 
astodated without a doubt, and die difference in the 
tongues was as m the others StlU others were examined 
all with the same result It appears that the female in 
this genus lacks, or falls to develop, the determiner which 
represents the pointed apex of the tongue Another 
peculiar character a comb on the first two joints of the 
maxillary palpi is common to both sexes of Meroglosta 

Another ^neric name for Australian bees must fall 
The study of additional material shows that my Proso 
pisteron is not valid Its type^specles must be known as 
Presopis swoiineHa 

The extraordinary PachyprotopU tnirmhiUs of Perkins 
deKrlbed from N Queensland without further data was 
taken by Mr Turner at Mackay in May, 1900 

T D A COCKBRXLL 

University of Colorado Boulder Colorado USA 
Apnl ai 


Pluoreocont Absorption 

In Nature of January 6 Mr Burke criticises the con 
Glualons which 1 drew from my experiments proving that 
fluorescent absorption does not exist (PhiL Mag 1900) 

Ifae method which 1 devised was a direct one and free 
from all sources of error I cannot see any point in Mr 
Burke’s cntlcisai, I lued a scheme for making the source 
of light and the fluorescing absorbing cell intermittent 
ttowing the ffashes eitlier out-of-step or In-step 
at will If the flashes were out-of-step the light from 
the source traversed the absorbing cell while it was not 
fltioraeaing This flash entered the eye, and war immedi 
dtoly followed by the flash of fluorescent light from the 
oell, the source being in darkness during Its emission 
The total amount of light, or the sum of the two sets of 
fUshet was the same whether they were ’ In-step or 
out-of-step ’ showing that the absorbiiig power of the 
oeU was not Increased by its fluoresoenoe Mr Burke now 
appears to stand alone as a champion of fluorescent absoi^ 
tion, for Nichols and Merritt have recently repeated thdr 
wCrh with improved apparatus and methods (one of them 
being a modlfl^tlon of my scroboscople method) and have 
fhiled to And any trace of the phenomenon 

R W Wood 

Johns Hopkins University April afi 


Cantre of Qravlty of Annoid Rainfall 
Mh Watt’s nil odmirari attitude towards the C G of 
annual rainfall is unfortunate, for, notwithstanding his 
disclaimer in the first sentence 1 find that his statement 
in the last sentence of his letter In Natorx of Apnl 38 
IS another a priori shot I In the Mysore rainfall annual 
reports of the last fifteen yean I have given diagrams of 
the monthty rainfall of the eight districts as percentages 
of the yearly totals but they are not nmpU or similar 
or symmetrical Yet year after year there is a close 
agreement In the C G , or date round which each year t 
rainfall balances Verb sat sap 

J Cook 

30 Hermitage Ofirdcns, Edinburgh, May 3 


Import Mangantso Di oxldt. 

A vxw weeks ago 1 had occasion to order a quantity 
oP* manganese ^loiude for general lectuce and laboratory 
experiments, and we duly received the same from a well 
known firm the name of which it v^ld be invidious to 
mention Although in colour the manganese dl-oxide was 
normal we soon found that Its chefkical properties were 
vgry erratic When mixed with pot^um dUorate and 
heated gently the mass inflamed inside the flask and a 
reaction proceeded with explosive violence resulting In the 
formation of clouds of smoky gas relatively poor In oxygen 
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When warmed with concentrated hydrocblorlq add rim 
action was unusually vigorous, and an inferior grade of 
chlorine was evolved possessed of a curious owmr re« 
sembhng that of euchlorine. The black colour of riie 
potrder rapidly disappeared, yielding a yellow solution, and 
a white, insoluble residue which, from its voluminous 
appearance suggested silica 

One of my senior students, Mr William Davison there- 
upon analysed tho di-oxMe, and obtained the following 
results — 


Manganese di-oxlde 6o^^ 

Anttmonknii oxide 33 64 

Slhca s ^ 

Ferric oxide 3 00 

Arsenious oxide trace 

Sulphur trace 

Moisture 1*05 


99-95 


That this was a case of wilful adulteration 1 do not 
suppose for a moment but it soenitWirirable to direct the 
attention of teachers and others to the poMlbiUty of such 
a common and cheap article as manganese di-oude bring 
sold not only In an impure form, but In one wbldi it la 
positively dangerous to use with potassium chlorate for 
such a simple and universal cxperlinant as the prepanitlon 
of oxygen J Nbwton Friend 

The fecbnical College Darlington May 6. 


BRITISH NEW GUINEA 


^OLONEL MACKAY was chairman of a Royal 
^ Commission appointed to proceed from Austnuw 
to mauire into the present conmtiona of the territory 
now known as British New Guinea* As such, he 
proceeded alon^ the south coast of the island to its 
eastern extremity, then visited the D’Entrecasteaux 
and other groups in the offikig subsequently proeeedU 
ing along the north coast to Buna Bay Here he 
leu rive sea and struck inland to visit the Yodthv 
Goldfield, returning overland to Port Moresby This 
was the most arduous and interesting part of his 
journey, for the Owen Stanley Mountains, which hm 
reach about 7000 feet had to be crossed Apparently 
the range really consisted of a series of more or 
leas parmlbl ndges, up and down which the party was 
scrambling for seventeen days, camping dunng much 
of the time in tropical rain forest 
It is the record of the above trip which ’Across 
Papua” presents to us jn pleasantly written form 
The expedibon was not in any way a scientific one 
but the author shows that he has considerable powers 
of observation He notes the absence of stone on 
the higher ridges and the extreme narrowness of 
their root-strewn moss-carpeted crests How also, as 
we approached the higher altitudes, lichen and moss 
gradually enveloped the timber until th^ covered 
limbs and leaves alike, but what impressed me most 
was the serene calm that reigned over all, for 1 heard 
no crash of fierce or fearful animal no sound of 


human voice, no song of radiant bird in all that 
kingdom of mist and sunshine, of sparicliqg dew^ 
gems and immemorial silence '* 

The truth of this traveller’s detcriptoon we know 
well but what wealth tt suggests to the tropical 
naturalist— the enormous varied of plgpts whkfii 
mke up such a forest, eadi with its pcimlii^ Insects* 
many lizards and frogs showing ^ite peetdiv aidApta- 
ttont to their damp environment, pecuqar land sbeQs 
on every ridge The natives live on the lower slopesi 
but seem to be less cannibal and of better stodc ttuni 

V * AonMjpMpu. Bgocaa AoeDSoIofm Vo; 

AeroM, tk» torritory of nma with tte t 
JUtuMdi Sbetaqr CB 
Pvfc* r« ooc 


uva ot better stotic than 

of A Vonn aesDA ond-ibStiieca 
(tioMloa Wkiwdiy asd Gkh> 
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thoM of the coait Here would be an unique chance 
At present the country is untouched but In a dozen 
jneart U may well bo opened up and If gold be found 
aJi would fall before the axe 
Colonel Mackay’s observations suggest much work 


too, for the ethnolo^st The Yodda Goldfields have 
brought to light red pottery with designs and stone 
bowls with patterns on their rims indicating that 
the country was once occupied by a race supenor to 
the present Papuans The latter too, even on the 
coast are interesting enough but they are fast getting 
sMilt by the missionaries and traders Those of the 
mUs near ^ the gardens of the ghosts are still un 
touched making mummies of their dead, for whom 
they have a supreme respect The splay footed people 
near Cape Nelson should also be well worth a visit 
It is rightly pointed out that no tropical country 
can remain long undeveloped owing to the teeming 
millions of the overcrowded East, and British New 
Guinea to be secure must be opened up Coco-nuts 
coffee cocoa and rubber will probably in a generation 
cover most of the available land, while gold may 



ned on by some of the more energetic of the county 
committees A few of the expeninents deal with 
animals but by far the greater number with crops 
presumably because the expense is less, they serve a 
vanety 01 usieful purposes arousing an interest in 
practical agriculture showing the farmer (if indeed 
he needs lowing) that artincial manures will ^ve 
increases in crop and finally they may furnish very 
useful material for the county agricultural lecturers 
Field expenments arc perhaps the most difficult of 
all experiments to interpret I he growth of plants Is 
influenced by so many factors temperature water 
supply food supply, &c — that small variations in the 
conditions may lead to marked differences in result 
The soil IS a very complex mixture and not uncom- 
monly shows some variation even within the limits 
of a single field Even if the soil itself is tolerably 
uniform a slope may introduce irreguhnties The 
influence of a tree or hedge makes itself felt for some 
distance while the effect of the previous treatment of 
the ground is often very great Of course if the 
intention Is mainly to get up an interest in agncul 

tural trials these con- 
siderations arc of little 
moment but they as- 
sume great importance 
where it is desired to 
give definite informa- 
tion about the effect of 
manures on the crops 
A perusal of the reports 
before u& leaves a rather 
mixed impression 
There lias been a vast 
amount of work done 
and much industry and 
energy have been dis- 
played but It IS not 
always clear that the ex- 
porimenters have 
grasped the first prin- 
ciples of the art of mak- 
ing experiments In no 
case is the experimental 
error indicated nor can 
we find It has been as- 
certained, indeed so far 
as we know it is only 
at Rolhamsted that the 
determination is made 
and there where all the 
conditions are favourable 
and the workers tho- 


Nadv« Trading VoMeb of Port Moratby From Acrafi Pftpum. roughly cum])etent it 


cause sdli more rapid growth The book before us 
will doubtless assist this development, as the condi- 
tions and climate are shown to be by no means worse 
than those of Ceylon or the Straits not many years 
ago Perhaps this u the aim of the book, ^t wc 
confess that we desire the more solid observations of 
a trained naturalist Unfortunately, such have not 
always the bnghtness and sense of humour possessed 
by Cfolonel Ma^y J S G 

SOAfE RECENT AGRICVLTURAL FIELD 
TRIALS ‘ 

S INCE the application of the whisky* money to 
s^cultural education in Ofeat Britain a oon- 
dderable amount of experimental work has been car- 
1 Wrat of ScoUumI Agricttkoral CoHtg*. Rtporti m Sxparintnu 
OttriuuB^CbvDty Covndl sdneMioh CommhMe Dmlrt Inramln 

sioM Kotthombartand Xdtmaiea Conmirtce, Oaid« 10 Ejmrlm«ac> for 
tgoa Kp«t 8 um» Kdttouioo CooHnltm, oa SlMdow Hay 

^prfaahttrat Stodtnta* Oaratia, Em^manu oa PaMora Joanwl of the 
Ik y iMr iaian t of Affrlcnltm and TodSakal Inacnicttoa fot Zirafiad. 
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amounts to 10 per cent 
In the Sussex expenments a number of plots were 
laid out on each of twenty farms and received vanous 
combinations of artificial manures As the expen 
ments have only gone on for one year it is impos- 
sible to draw any definite concluaion so great is the 
disturbing effect of season In the discussion all the 
results have been averaged in spite of the fact that 
the soil varied from a chalk loam in some centres to 
a heavy clay probably destitute of chalk in others 
It is of course, not legitimate to take an average of 
incomparable quantifies and we suggest that more 
useful results would be obtained by arranging the 
soils into stnctly comparable groups 
The NorthumWland experiments have gone on for 
a longer time and averages for several years are 
given so that the effect of season is more or less 
eliminated They are well known as illustrating the 
value of basic slag in improvihg poor day painires 
On the light soils potash has b^ found very effec- 
tive A more detailed study could be huufe if the 
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error of the experiment was known Thus we are 
informed that the most effective slags are those in 
which a high percentage of the phosphates present 
dissolves in citric acid On locking at the figures 
however we find that the extreme difference in }ield 
IS little more than 10 per cent which U probably 
well within the experimental error 

PercentHge of pnospliuiic sciu lolu le 
in %/ utric MCid 93 t 74 2 66 1 

Hsyootasned in cwis. 9 * Vl » 

Again one of the conclusions drawn from the rotation 
experiments is that sulphate of ammonia has had dis- 
tinctly exhausting results except on the crop to which 
It was applied The fall in >ield however 1$ only 
per cent In neither case Is the conclusion justified 
V the evidence 

Among the West of Scotland reports is one in which 
the new nitrogen manures c>anamide and basic cal 
cium nitrate are showrn to have given valuable 
returns Most of the reports deal with different 
varieties of oats and potatoes General conclusions 
cannot be drawn since we are told that the character 
of the seasons was found to affect the relative as well 
as the absolute productiveness of the oat varieties in 
an astonishing aegree A number of measurements 
of the straw and grain of these different varieties are 
recorded and a good deal of other information has 
been collected In the experiments on the manuring 
of potatoes It generally happened that the best and 
most profitable crops were obtained after applying ten 
tons of farmyard manure per acre along with a com 
plete dressing of superphosphate sulphate of potash, 
and sulphate of ammonia, a result agreeing with 
others obtained elsewhere 

fhe Cirencester experiments on pasture have been 
pacing on for eighteen years or more and show some 
interesting results worth working up in greater detail 
since they differ in several ways from those obtained 
at Rothamsted Thus superphosphates alone gave 
better results than no manure and also encouraged 
clover the plot receiving sodium nitrate alone wras 
poor tufted and worse than the plot receiving 
ammonium sulphate alone, Ustilago was most preva 
lent on the plot receiving kainit alone 
The Irish experiments on winter milk production 
and winter rearing of calves wrere made to see if either 
of these schemes would pay At present Ireland 
places but little butter on the market during winter 
with the result that the summer trade suffers It is 
considered that higher pnees would be realised in 
summer if the winter trade could be developed Satls- 
fnetorv financial results were obtained fhe reports 
derive considerable interest from the tables of costs 
a welcome though rather unusual feature in expen 
ments of this sort 

The Durham dairy investigations were intended to 
settle certain practical points such as the feeding of 
concentrated food on pasture and the relative value 
of moderate and hon^ rations for milch cows It 
was shown that an increase in food caused an in 
crease but not a proportionate increase, in milk yield 
a result in accordance wnth Holtsmaik's very complete 
investigations in Norway Brewers* grains were as 
usual found to increase milk production, but no 
attempts were made to ascertain whether, as is som^ 
tinges aiiberted they have any physiological action 
This is all the more unfortunate since in a second 
leries of experiments the materials for this study 
seem to have been at hand, the increase in milk yield 
amounting in the two eirtierlments only to 07 per 
cent and 3 3 per cent There is nothing to indicate 
fhe magnitude of the experimental error, but as only 
five cows were taken In each set It cannot have been 
less than the quantities recorded* The only legitimate 

NO 2115, VOL 83] 


conclusion is that brewers* grains in this particular 
instance failed to produce thdr usual effect Here is 
just the expenmen t that the trained investigator would 
have welcomed in order to follow up me subject 
But the author of the bulletin not only misses the 
opportunity but draws the wholly unwarrantable con- 
clusion that a moderate allowance of 20 lb of brewers’ 
grains per day has the effect of increasing at all 
events for a certain period the daily yield of milk ! 

We have directed attention to these defects because 
they recur not infrequently in the work earned on in 
the counties Unfortunately some of our agrioultural 
expenmen ters have a habit of ignonng or explaining 
away an unexpected result If only they would ledm 
that to follow up an unexpected result is the beginning 
of wisdom in research work we might make much 
greater progress in agricultural science than we are 
doing now Of course it may be urged that the 
object of the experiment is simply to arouse interest 
or to demonstrate some well-ascertained fact so that 
Kcientific method is not necessary Even If the expen- 
ments have served the purpose for which ^ey were 
intended it is nevertheless much to be desired that 
the expen men ters should realise their opportunities 
and make more than they are doing out of their work 


THh TOlAl SOIAR FUARSF MAY 9 tgio 

U NhORTUNXPFl ^ the noi\s to hand regarding 
the observation of this eclipse visible in Tas- 
mania telN us that all the observing parties experi- 
enced unfavourable weather conditions According to 
the Ttmes of Mij lo a Reuter telegram from Hobart 
(Tasmania) dated the previous day states The 
observation of the total eclipse of the sun from 
Brum Island has failed oi\Ing to dense clouds 
and rain Mr Baracchi the Victorian Ciov eminent 
astronomer repwrls that the darkni s» during the period 
of totality might be comptired with that of a starlit 
night 

\ cablegram from Mr McTlean dated May 10 
shows that this pnrh also met with no succe s on 
account of bad weather The message was as 
follows — Ftlipse invisible steady ram all dn\ Only 
two fine days last fortnight Terrific gales and thun 
der frequent 

While It IS most disappointing that no ob$er\ntions 
of this eclipse have been secured yet It was rather 
anticipated that such would be the case,, owing to 
the unfivournble time of the year for satisfactory 
weather conditions Nevertheless Mr McC lean de- 
serves high praise for getting a party together with 
a fine outfit of instruments and going so far to moke 
the attempt to secure observations While he return* 
on the Onieto which leaves Melbourne on May 18 
he has made arrangements to leave all his Instru 
ments out there so that he can pick them up for the 
total eclipse of next year Fhls eclipse will be best 
visible fnim some of the islands in the western Pacific 
but it 18 not >et settled which particular one will (erm 
the basis of operations 

The last mail from Australia has brought sogie de- 
tails as to the station which Mr McClean is just leav 
ing and the pre|>aratkms he made and it is hoped that 
these will be published in a subsequent number of 
Naturr W J. S 


PROF E F W PFLUGEE 
TTHE name of Pflffger has bei^h made known to 
* many generations of students asr belonging to 
some inhuman agency by which to theiit confusion 
and Vexation, an «Hct was enacted ♦krrown as 
PfKiger s law To how many of those students has 
the human picture ever been presented of the untini^ 
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\oung pnvat-doctnt working alone in his single 
room night after night for two )ears without an in 
terruption until in 185^ he published hts occuniul Uco 
results in n bulk\ volume, l^ntcrsuchungen ueber 
dtr Phvsiologie des Elektrotonus Berlin 1859:^ 

B\ the stae of this picture of the active >oung 
searcher in the 'fifties of last century might be placed 
a picture of the no less active learner of the nineties 
who at the age of scvenl) with forty vears of ser 
vice behind him ns professor of physiology m the 
Lniversity of Bonn and with no worldh reward in 
front of inm of money or position or of fame day by 
dnv and month bv month tarrad ^ut with his own 
hand the mechanical mmuttac of daily quant it itive 
estimation of nitrogen necessary to sntisfv his mind 
as to the b«ilance sheet of nitrogen of a dog under 
phvsiologicil conditions «; ncth supervised bv htmself 
and us i'4 shown b) the 131 volumes of Pfluger s 
■Irr/inf of which the first volume appeared in 1868 
and the x^ist in 1910 His faithful service to phvsio- 
logv Continued for t(n )oars longer to the fifty first 
\ear of his ordinarv professorship to the eight) first 
year of his life 

Eduard hnedneh Wilhelm Pflugrr born in 1829 a 
pupil of Johannes Muller is the Kst of the great 
Oermnn school of ph\ siological and biological workers 
— H»cke 1 Lieberkubn Du Bois Reyniond Henlc 
Ludwig Brucke Helmholt/ PflUger 

PfiUger lived a retired life devoud to his work in 
the 1 tborntory and m lh< librarv which he hurdU 
ever left and in which he did not welcome the inter 
ruption of the visitor no om admitted except on 
busmens might wdl have been the inscription upon 
his diH’ir and he was luver si*tn at physiotogiinl con 
gresses I count among one of the pleasantest recol 
lections of my life a dnv spent in Pfluger s laboratorv 
with Pfliiger himself and Heinrich Herr whose simple 
demonstration of Maxwell s forecast had been made 
in the previous vcir and whom death so soon cut 
short We spent the dav watching the movements of 
Lippmann s capillarv electrometer and the time passed 
unnoticed, there was no inhumanitv In coniu'Ction 
with the author of Pfluger s law when the accuraev 
of a phv siological assertion of fact was to be 
scrutinised 

To the scientific world Pfluger s permanent menu 
ment cjnsists in the 131 volumes of Pfluger s Uchtv 
Man) workmen have contributed to that monument 
and among the mass of contributions the work of 
Pfluger himself stands good as well and trulv hid 
The mechanism of spiml action in the frog and hts 
law of reflex action as studied upon the decapitated 
animal were his earliest subjects of study and arc 
to-dav htill classical We cannot discuss the mechan 
ism of nervous coordination without at once appealing 
to the experiments of Pfluger and the decapitated frog 
more than fifty vears ago in preface to our discussion 
of the txperiments of Sherrington on the spmal mam 
mal which belongs to the last decade 

The tenth volume of Pfliiger 's Archtv (1875), con 
taming his paper Leber die Ph) siologische Verbren 
nung in den lebendigen Organismen has played an 
Important part in our knowledge and notions as to 
the chemiem respiration of the tissues 

PflilgerV bloodless ahd salted frog continuing to 
discharge CO, in an atmosphere of nitrogen or In 
vacuo is clear evidence that CO, is not due to the 
immediate action of oxygen^ but that U is fom^ 
from the dissociation of some storage c;ompound or 
as Pfliiger expressed it previolisly absorbed oxygen 
has helped to wind up the physiological clock the 
CO, discharged at the moment is a sign tlmt the 
dock it running down In discussing the latest con 
tributfon to our knowledge of this subject those for 
instance brought out by I eonard HiU as regards the 
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beneficial effect of owgen upon muscular work, we 
are oblij,ed to rtfer to Pflu^tr s teaching 

Nutntion its* debtor and creditor account in the 
body in terms of nitroj^en md of carbon j,,!) cogen its 
relation to carboh)drnt< inteccdcnt and Its question- 
able relation to protein mtecedLiits f^l its absorption 
relation to Lnrboh^dralo thi problem of diabetes and 
the orif^in of diabetic suj,^ar formed the principal 
field of Pfluger s un« ismg Hbours during the last 
twenty-five vtors of his life 
Pfliiger died on Mirth 17 aged eighlv-onc at the 
end of over sixlv vears of single minded and un 
swerving devotion as a student of phvsiologv fiftv 
venrs of which were sj>ent as ordinary professor of 
ph)siology in the I mversitv of Bonn 

A D \\ AT I FR 


NOThS 

In lonsequenre of 1I1 tarn ntt-d diaih of tbo King and 
out of to lus iiif'iuory many Mimiitic ni ctmgs 

and other functions havr Ixm postponed or ranrelM 
Ihe soir^ of the Rov d Sociilv, annouiici'd for Muv 2^ 
will not take plan Un mi-i tings of the sonely wiU 
not be resumed until Mo ih 1 hn pr ident of the Ro)al 
Institution has decided that the lei tores and (Vtning meet 
IngN be discontinued until furihi r nolu Ihe inniM rsarv 
dinner of the Rov il ( ^^ruphicnl Socutv whuh was 
nrrnnged for Ma) 2^ will not h* li Id the *innl\ersary 
meeting will b held i irr inged it 3 pin I In meet 
ing of the Roval SiKirU whnh hid Intn 

fixed for Wedneiwlnv M iv 18 has b* n |H>st]>un(.d to 
Wednesday May as 

Wk not ce with regret the announiinnnt of llu dmih of 
Prof S Cannizzaro hon Meinlwr of the Royal Sonet) 
and professor of chemis rv in the L nivi rslty of Rom al 
( ight) three years of uge 

\t the meeting of the Roy il Soi irt\ on May 5 the 
following candidates for fellowship w re elected into the 
society — Mr J Harcroft Prof O C Bourne Prof \ P 
Coleman Dr F A Dix y Dr J N t hilon Mr \ 

1 owler Dr A E Oarrod Mr U If Hardy Dr J \ 
Harker Prof J f Hewitt trof B llopkinson Dr \ 

I apworth Lieut -Colonel Sir W B I eishmun Mr H t 
Plimnur and Mr F Soddy 

Now that our returning, summer migrants an King 
eagerly looked out for ^nd the arrival of nnnv of ilnm 
has been recorded during the last few w eks tli question 
arises in the minds of ni my |HX>plr Do tin xme in 
dividual birds which in «.trd last year come buik to mst 
In the same plate ^ This is a question of cour e which 
might be equally well asked of our rtsid nt birds but 
In the case of migrants such is the swallow which we 
know for certain does not winbr am when north of ^fri^a 
actual proof that the same mdividua' n turns ifter its 
long Journey to and fro md its sojourn in its far off winter 
quarteni to the verv s,mu spot in which it nested the 
year before is w nsational Such proof In the 1 use of one 
swallow In any case is just to hand Dr C B lice 
hurst records the foPowing in the lust number of BrifuE 
Birds — On April 12 lyio the first swallow (thrundo 
futtica) was teen at 4 p m passing the house at Hunt- 
bourne High Halden Kent which lies in the line of a 
small migration route at b p m a •miall flight of swallow r 
passed over to the north and from it four birds separated 
and after flying round the house and settling on the 
chimhey-pots, finally went to roost In a shed adiere two 
pairs bred hist year Iwo days afterwards 1 raught a 
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ifudllow at rooflt }n this shed^ almost certainly one of those 
that arrived on April la and found it was one which my 
sister had caught and ringed as an adult bird on May b 
1909 the bird having come down one of the chimneys into 
one o( the rooms I may note that tiMre was no mark 
or injury of any kind on the leg which bore the ring 
Ihe system of marking birds by aluminium rings will no 
doubt teach ur much that we >cannot learn by any other 
means Lost year more than 3000 birds were ringed * 
by readers of Mr H F 'Wltherby’s magoxine British 
Birds, and this year at least double that number will be 
* ringed ” Each ring bears a separate number as well 
as the Inscription “ Wltherby High Holbom London 
and careful details are kept of the date and place at which 
each bird was marked Should any of these ringed birds 
fall into the hands of any readers of Natuxb Mr Wltherby 
would be glad to be Informed of the data and place of the 
capture and the number on the ring* 

Pbop Walter Kbrnst director of the Physical 
Chemistry Institute in the University of Berlin has been 
elected an honorary member of the Manchester I iterary 
and Philosophical Society 

An International Conference will meet in Pans on 
May 18 to consider the i^uestions raised by the develop- 
ment of adrlal navigation with the object of arriving at an 
International agreement with respect to them Most of the 
European Powers will be represented Delegates to repre- 
aent the United Kingdom have been nominated by the 
Admiralty the Army Council, the Board of Trade ai^ the 
Secretary of State for the Home Department 

Thb prize of aof recently offered by the Scottish Meteor 
ological Society for the best asaay on a meteorolo^cal 
subject has been awarded by the council of the society 
to Mr David MacOwan of Edinburgh University, for an 
essay on ** Atmospheric Electricity ** The competition It 
may be recalled was open to students of the Scottish 
universities and to graduatjos of not more than flve years 
standing 

Da. AND Mas* Seuquanm havt rsturiuHl from thdr first 
exploratory ethnological survey of the Anglo-Egyptlan 
Sudan, to which they were appointed by the Anglo Egyptian 
Government They studied die hitherto uninvestigated 
Nubas of southern Rordofan and the Shilluks Dinkas 
and Shir of the White Nile A short time was spent 
between the White and Blue Nilee, where a Neobthic site 
wns discovered Obeenratlons were made on the sociology 
and religion of various tribes, and some anthropometrical 
data were obtained especially of tha Nubas* 

At the meeting of the American Philosophical Society on 
April 33 the foUowing foreign members were elected — 
Prof A von Meyer, Madame Cune Sir David GUI, 
K C B Prof E Meyer, and Prof C E Picard We 
loam from Sriencs that members of the U S National 
Academy of Stances have been elected as follows —Prof 
F R Moulton, Prof W A Noyes^ Mr T B Osborne, 
Prof C Schuclkert, prof D H Campbeli, Prof J Loeb 
and Prof J Dewey Dr G E Hale has been elected 
foreign secretary of the academy, to Succeed the late Prof 
Alexander ^asslz The Draper medal has been conferred 
on Dr G G Abbot director of the Astrophysical Observe 
torj Of the Smithsonian Institution 

Tn Royal College of Physictaot announces that the 
next award of the Weber Parto prise of 150 guineas and 
a silver medal will be mads in 1913, and that the adjudi 
cators have selected as the subject of the essay * The 
Influence of Mixed and Secondary Infcctos upon Pul 
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monar\ Tuberculosis In Man, and the Measures, Preventive 
and Curative, for dealing with Them " The 'tropnian 
lectures of the collsge will be delivered In June next by 
Dr F W Andrewes the Ptarvelan oration In October 
by Dr H B Donkin, the Bradshaw lecture by Dr G N 
Pitt the hitzPatnek lectures by Sir T Clifford A^butt, 
and the Horace Dobell lecture by Dr W Bulloch 

Ihb annual autumn meeting of the Institute of Metal# 
will be held m Glasgow on September 21-33 on which 
days papers of scientific and prai^al interest will be read 
and visits made to works of metallurgical interest An 
influential kxrul committee, of which Prof A Barr is 
chairman and Dr Cedi H Desch is honorary secretary 
has already been formed to carry out the necessary arrange- 
ments, of which further notice will be given In due course 
There has been established at the offices of the institute a 
pathological museum for spedmens of metals and alloys 
the first contributions to the museum having been received 
from the president Sir Gerard A Muntz Bart This 
museum which Is the only one of its kind, ought to be 
of great service to alt Interested in the matalhirgy of the 
non-ferrous metals, as It is Intended that It shall contain 
specimens showing the various ways in which such metals 
as copper brass aluminium, &c , can fall either as a result 
of faulty manufacture or of imjvoper usage 

A Reutkr message of May 5 from San Juan del Sur, 
Nicaragua stated that Cartago, Costa Rica waa practic- 
ally destroyed" by an earthquake at 6 30 p m on May 4. 
Five Centra! American Republics reported earthqualm 
•hocks The Ttmes Washington correspondent says that 
riiough Costa Rica is supposed to be the southern limit of 
the earthquake zone, the discussion has again commenced 
as to whether a sea level canal would not have been more 
stable than the lock type for the Panama Canal now under 
construction According to Reuter two hours after the 
shock a brilliant meteor passed over the Costa RIcop 
N icaraguan frontier leaving a luminous track behind it, 
and augmenting the fears of the populace As In many 
other cases, this earthquake occun^ as the moon was 
apjN^adiing perigee on May 8 and conjunction on May 9 
so that the conditions were favourable to defornuition'^of 
the earth s crust 

An International Congress In Naval Architecture and 
Marine Engineering will be held in London on July 4-8 
From a preliminary programme issued by the Institution 
of Naval Architects we learn that there will be a recep- 
tion on the evening of July 4 and that the congress 
will be opened formally on Tuesday, July $ The 
mornuigs of July 6^ will be devoted to the reading 
and discussion of papers In the halU of the Institution of 
Civil Engineers atid the Institution Of Mechanical 
Engineers The programme will include among others, 
papers contributed hy Admiral Sir Cyprian Bridge G C B , 
Sir Andrew Noble Bart KCB Sir W H Whki^ 
K C B Sir Philip Watts, KCB, the Hon C A Parsons, 
CB Italy Colrniel G Russo Japan Admiral K^do 
1 J N , Count Shlba, and Prof Terano Germany Dr O 
Schlick and Prof Flamm and France Prof A- Rataau 

Tm fifteeitth annual congress of the South-eastern Union 
of Scientific Sodetiee will be held at GulhUnrd on June 
$-xx under the presidency of Prof E A» Gardfier, Yates 
professor of archmology at Uiffbsrsltr College, Londan 
^The presidential address will be delivered evening 

of June 9 There will be a reception by^ Msydr ^ the 
eveolpg of Wednesday, June 8 followed by the^ilfumina- 
tion of the Castle grminds, t>y tiio Mfyor and CoqMnratiedi 
at whoee^ invitation the union meet At Qp^dfoeda 
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^peti wU! be read bv Mr Henr> Burv on the relation 
of the river Wty lo the Blackwater end the Anin Mr 
E A Martin on results of dcwpond Investigation Mr 
J G N Clift on the Pilgrims Way between tamham 
and Atbury Dr W Martin die Interpretation of maps of 
the abtteenth and seventeenth centuries Dr Vaughan 
Comlffh waves In sand and snow Mr J W lutt colour 
In Insects Mr A R Horwood the extinction of cr>pto- 
gamout plants and on Saturday evening June xx (after 
the congress) Mr F Fnock will lecture on aquatic auto 
crats and fairies There will be several excursions and 
receptions and a loan museum which promises to be of 
exceptional interest The local sr^retary is Mr Frank 
Lasham 61 High Street Guildford who will send further 
particulars on Inquiry 

In the Issue of the Archoeological and Ethnological 
Publications of tha University of California for March 
Mr r T Waterman gives an elaborate account of the 
ritual of the DlegucAo or as they call themselves the 
Kawakipai tnbe occupying the extreme south of the 
peninsula It is remarkable that thev have a distinctive 
cultus of their own» bearing only n slight resemblance to 
that of their blood km the Mohave or their Immediate 
neighbours the LulseAo ITieso ntea depend little upon 
their belief in spirit agenev Thev are based on one or 
other of two conceptions The first is that In early infancy 
and also at adolescence persons of both sexes arc in a 
condition of peculiar receptivity children and young men 
and women being speclatly liable to external influenceti 
both good and evil the former being encouraged the 
latter repelled by appropriate ceremonies The second con 
teption IS the belief in the continued existence of the soul 
after death Hence their mourning customs depend upon 
the fear of Injury from the spirits of the dead whom thev 
endeavour to propitiate by various meansi such for 
instance at by burning the goods of the dead man so 
that his property in an etherealised form may pass on for 
his use to the world of spirits 

Dr Comakdon gives details of the application of the 
kinematograph to the photography of micro-organisms In 
a paper published in the dr la SoctHi d Encourage 

ment pour I Industrie naitonale (T 113 No 3 p 318) 
Dark ground illumination was adoptcsl with sixteen views 
per second the expostire being 1/33 of a second Such 
objects as trypanosomes ancL spirilla in blood seem to lend 
themselves well to the method It Is to be noted that Mr 
Duncan in this country several months ago had taken 
kinematograph views of the circulation of the blood in the 
frog s web &c 

Tus Bulletin of the Johns Hopkins Hospital for March 
(xxi i No aaS) contains several papers of s<^tific Interest 
notably one by Major F Russell (Medical Corps U S 
Army) on and-typh^d vaccination No untoward results 
occur^ in a series of 3640 vaccinadons and the author 
believes that the procedure undoubtedly protects to a very 
great extent against the disease, and Is a useful adjunct to 
other prophylactic measures In the April number of the 
Bullftdn (No aa9) Drs Marine and 2 Senhart make the 
Interesting observatkm of the occurrence of gdltre (active 
thyroid hypei^ilasia) In fish The fish were principally pike 
and bats of Ijake Brie, and it h of interest that !n the 
same dUtHef, human gMtre Is pr^alent, tuggetdng that 
the disease is Ih some way associated with water, an hypo- 
thesis long held In coanacdon with gOitre in man 

Tm Builadna of die Sleeping Sickness Bureau for March 
and April (voL ii , Kos T5 and 16} contain tha usual useful 
summ^ of Iflveedgatlons on trypanoaomet, tleai^ng-skk 
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ness news itc The latter number contains a translation 
of an Important memoir by Dr Carlos Chagas on the 
new human trypanosome discovered in Brasil and already 
referred to in Naturk (voI Ixxxi ipoq p 46) The 
parasite seems to be conveyed by a species of bug (probablv 
ConorrhtnuM megistus Burm ) the developmontal cycle 
occupying a period of at least eight days Monkevs and 
small animals are easily infected The record of human 
cases is at present meagre in fact lahorntoiy work in 
this case setnis to have outpaced the clinical The Bure'iu 
has also issued a subject index to the Bibhographv 
of Trypanosomes, with corrigenda compiled by Mr 
( A Thimm 

Some expenmenta desrribtd by Mr P T Atkinson in 
the last number of the Journal of the M irine Biolocical 
Association will be of interest to naturalists engaged in 
fishery research work In n previous number of th* Hamn 
journal Mr Atkinson showed that the plaice takr n from th«^ 
recently exploited fishing grounds in the BarenU has 
a much slower growth rate than similar fish in the North 
Sea and also that the mates and females did not become- 
mature until much older than In home waters in the* 
course of a recent voyage to the Barents Sei in a Hull 
steam trawler, Mr Atkinson brought back a number of 
living plaice and marked and liberated these fish In the 
North Soa in the vicinity of the Dogger Bank The 
experiment was highly successful and In the course of a 
year about half the plaice had been recaptured The 
growth was very rapid when compared with that of normal 
North Sea plaice nnd there was n great improvement m 
the condition this always having been rh iractenstically 
poor in plaice caught In the Barentz Sea and in Icelandic 
waters Such experiments as these point to the possi 
billty of a future rational regulation of the sea fisheries 
Traditional methods of the control of the industry— restric- 
tion of fishing gear fishing apparatus inspection nnd the 
like — have proved to be rather futile proceedings and 
investigations such as that now under notice point to the 
practicability of the actual cultivation of the truly sen 
fishes It is pointed out bv Mr Atkinson that not only 
plaloc but even the valuable halibut mav possibly be 
transplanted into the North Sea and that even such com- 
paratively expensive operations as these are likely to he 
would be better economy than glutting the market with 
plaice of such poor quality that they sell for 1 than 
one-tenth the price of good North Sea fish whili many 
have actually had to be used for manure 

An important contribution to the vexed question of the 
cytology of yeast Is made In a beautifully illustrated paper 
published In the Annals of Botany (January) bv Messrs 
Wager and Peniston In general confirmation of the 

earlier work of Mr Wager, the authors regird thp nuclear 
apparatus of the cell as consisting of the characteristic 
vacuole which Is so prominent a feature of this organism 
together wHh a nudeolus which is a homogeneous 
spherical or oval body lying outside but in close contact 
srith the vacuole and consisting of a plastin like substance 
having very little affinity for nuclear stains The vacuole 
contaiqp a clear tap and a nuclear network and both this 
and the nucleolus may become more or leu impregnated 
with chromatin This occurs to the greatest degree during 
tha period of highest fermeirtative activity and at the 
same time the chromatin previously diffused throughout 
the cytofrfasm disappears Other remarkable changes in 
the nudear apparatus also accompany the process of 
fermenUtlon and It is clear thgf the nucleus Is pt^ivety 
concerned in the phenomenon* In bud fontiation the 
nudeotui divides amltotically, and one portkni ^sses into> 
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the daughter-cell together with a portion of the vacuole 
and chromatin In tpore formation the vacuole disappears 
and the nucleolus then divides, forming two nearly equal 
portions between which the granular chromatin Is shared 
and which again divide Volutin granules occur In the 
c>toplasm and vacuole, and glycogen is deposited in 
vacuoles In the cytoplasm and appears and disappears 
with astonishing rapidity under varying conditions of 
nutrition 

An account by Mr F Pitcher of Victorian vegetation 
in the Melbourne Botanic Gardens which appears !n the 
Xictonan Naturaliit (vol xxvi No 11) was prepared 
with the lhrec*fotd object of pointing out a few speamens 
of trees dating back to preniettlement days supplying a 
list of notive plants under cultivation In the garden and 
recommending a few of these as suitable (or general culti 
vation Of the last the small flowering shrubs for 
th(. greenhouse arc Baueta tubioidet 
Bossiata ctnerea GrevilUa trtctfoHa 
Hihhertta stneta Leucopogon virgattu 
and Tetratheca ciltata 

Ahono the remarkable instances of 
plant dispersion cited by the Key G 
Henslow in a lecture addressed to the 
fellows of the Royal Horticultural 
Society the most striking Is that of 
Oxahs cemua This is n bulbous plant 
Indigenous to South Africa that has 
spread to the Bermudas Canaries and 
Madeira as well as along the north and 
south coasts of the Mediterranean It 
appears to have been originally Intro 
duced to Malta where it now carpets 
roadsides covers old walls and is 
generally ubiquitous The plant in Its 
native habitat is trlmorphic but in 
Malta and along the Mediterranean 
only one the short-styled form occurs 
BO that propagation is effected entirely 
by bulbs borne on thread like stems 
that proceed from the parent plant In 
rich soil the stems may also grow above 
ground forming runners Further de- 
tails will be found in the journal of the 
society (vol xxxv part ill ), wheore the 
lecture Is published 

Thk Bureau Of Entomology of the 
(Tnited States Department of Agrlcul 
turc adopts the very useful plan of 
issuinir^lletins in which full accounts 
nre glm of the various Insect pests 
trouMcsdbic to farmers market gar 
deners and fruit growers Mr Web- 
ster describes the lesser clover leaf weevil {PhytonomuM 
mgrirostris Fab ) a fairly common European m 
sect that appears to have got into the States 

some forty years ago but is not yet very widely 
distributed then It Is however, capable of doing so 
much damage If once It it thoroughly established that a 
careful watch is rightly being kept. A fungus {Smpusm 
[ffalomopfcfkora] iphaerotp^rma) was found to destroy the 
gupn Mr Phillips deals with the slender seed-com 
ground beetle {CUvinm imprestifrtms, Lac ), which attacks 
recently planted maiae sCed in iwampy, peaty soils It it 
a native of the eastern Stated, and, of the whole genui 
It the only species that lives on IpUintM, the others being 
carnivorous, according to our pres ent knowledge Dr 
Chittenden deecrlbes m parsnlp 4 uif miner (dcidki fratrim 
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I^ew ) the parstey-ctalk weevil {LUtronotM 
Boh ) an insect usually assodated with aquatic or aeuil 
aquatic vegetation but found occasionally on tarrestrlml 
plants and the celery caterpillar (PapiHo pofywmaf, Fab), 
which attacks practically all umbelliferous planted-celery 
carrot, parsley parsnip and so on The larv» are Very 
conspicuous and are readily picked off the plantr mor^ 
over certain Ichneumon flies destroy the Insect In its pupal 
stage Another bulletin by Mr Sanders Is devoted to the 
Euonymus scale iChumaspts enoeymi, Comstock), which 
can be kept in check by kerosene emulsion 

Thr current number of the ZeiUchrili of the Geo- 
graphical Society of Berlin (iqio No 3) includes statements 
as to the aims of the projected German Antarctic Expedition 
by the leader Lieut Fllchner and by Prof Penck and a 
message of goodwill from Prof Otto NordentkjbUl The 
plan of the expedition it based on the hypothesis that the 


Ross Sea is directly connected with the south western par 
of the Weddell Sea by a narrow belt of sea separating dlw 
mam area of Antarctica from the land which Is assumec 
to connect Graham Land and King Edward the ^entl 
Land This possibility and also the view that ihf 
Antarctic land to the south of the Pacific consists onlj 
of an archipelago must have occurred ta all who car^Oj 
considered the results collected by the expeditions of Captalf 
Scott and Sir Ernest Shackleton The meteorologlca 
evidence and the apparently iPeU-mvked westward tnne 
of the land which drove Sir Ernest Shackleton on to IIm 
S outh Polar plateau seam, however, not very favourabk 
the idea of the direct connection of the Ross Imtl Weddel 
Seas Indications of any such connection might ate ban 
been expected from the ^dal obecrvatlons qf the Olrcosify 
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Ute evidence^ however ii so uncertain that all fjeogruphera 
will hope that Lieut Filchnrr will settle the problem by 
direct observation Prof Penck Insists that to determine 
this question Is much more important than reaching the 
Pole His lottcr clothes with the announcement of a con 
tribution by an anonymous donor of 300 000 marks 

Ilf the monthly meteorological chart of the North 
Atlantic Ocean for May issued b> the Meteorological Com 
mlttee we note with pleasure two advances of considerable 
importance In maritime mctPorotog> — (i) Synoptic charts 
for barometer and wind have been drawn for the Atlantic 
and adlacent coasts for yh urn daily for current dates 
based upon telegraphic reports for north western Turope 
reports by radio-telegraphy from the Atlantic and in forma 
tlon given In the Paris tntcmuttonal These data 

cannot fail to be of great use in elucidating the conditions 
which affect the weither changes of our own region 
(a) Charts showing the temperature of the sc'i surface also 
for recent dates are drawn for the North Atlantic for con 
serutive periods of seven da\s with isothenns for each 
TO® F As these means correspond to those given for the 
land in the Weekly Weather Report thtv will be available 
for tracing any connection which mav exist between sea 
temperature and the weather over the British Island t 
We also note that the area of the monthly chart relating 
to the Indian Ocean has been extended from Ht 15® S to 
35® N thus embracing the region traversed by vessels 
trading to India China &c 

Cosmos of April 23 states that Chile has fallen in line 
With Japan Italy Austria Cermnnv France Russia the 
USA and other countries by establishing a Seisinologtcal 
Service The director Is the distinguished seismologist 
Comte de Montessus de Eallore Farthquake-observing 
stations now exist between Tacna and the South Shctlands 
that IS along a meridian nearly 3000 miles m length At 
five of these heavy Welchert s pendulums have bem c«tal>- 
fished while seismoscopes have been installed at Ihirtv 
s-xiondary stations Altogether observers note earth 
quakes at 430 different localities During six monihs 740 
different shakings have been recorded This means that 
Chile as an earthquake-producing country runs neck and 
neck with Japan At the central station In Santiago an 
arrangement of P Maccfonl has been set up We arc told 
that this instrument responds to electromagnetic waves and 
gives warning of approaching earthquakes This installn 
tion is said to be the first of Its kind Other instrununts 
which have been installed besides those mendoned are the 
Bosch Omori and Staittesi pendulums Instruments of the 
type adopted by the British Association although they Yield 
more records of undoubted seismic origin than any other 
type of instrument do not appear to find a place in the 
Chilian programme 

A LAROR proportion of the Electrical Review for Apnl 29 
is devoted to the problem of electrically driving the 
machinery of cotton and other textile mills It appears 
that a considet'ablc number of mills In Lancashire and 
Yorkshire have recently discarded mechanical in favour of 
electrical driving the usual method being to insta! a 
separate motor in each room There appears to be no 
doubt that an Increase of output has been obtained but 
the figures ^ven vary consid*i>ably Two well illustrated 
articles deal with the equipment of one of the mills men 
tioned and with that of a null Im Germany In the latter 
almost every machine Is provided with Its own motor so 
that no shading It to be seen In the rooms of which views 
are j^ven 

Thb April number of the Journal de Phyelqtfe contains 
a communication made to the Socidt^ franyalse de Physique 
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in December last by MM Buisson and Fabrv on thi, 
application of their interference method of measuring 
small differences of wave length to the problems of solar 
physics It Will b( remembered that in their method the 
light to be investigated is sent through an interferometer 
consisting of two plane surfaces llglitly silvered and pro 
duces a system of li^ht and dark rings which arc focussed 
on the silt of a grating or prism spectroscope by meanh 
of a lens Each ring producfs in the field of view of the 
spectroscope two points of lif^ht the distance apart of 
wHiih may be ditermined dtroitlv or by niraiiun.nKnt of a 
photograph When two wavelengths are to bt compared 
It Is only neccs&ar) to mcusuri with pn*ribion thr differ 
ence of the distances of these points of light apart On 
comparing the iron lines of tlu solar speilrum with those 
of the arc in air the authors find that for some lints the 
bolnr is greater for others less than thr arc wave length 
I he solur wavt length is in tverv case greater however 
than that for the arc m itaruo Ihe authors roncludn that 
if the latter differences arc due to the pressure in the 
reversing layer of tlie solar nlmosphi re th tt pressure is 
j to 0 atmospheres 

CoNTiNtiNO their ph>#iro-< htmiial studies on phosphorus 
Messrs Lrnst Cohen and katRUji lnou>e ^ive an it count 
In the current number of the /ettschrtfi fUr phYsikahsche 
Chemie (April 26) of thi solubility of ordinary phosphorus 
in curbon bisulphide as the previous work on this subject 
by t irun indicated eith* r the formation of u compound 
between phosphorus uhd the solvent or the formation of a 
new allotropic moditiratlon of white phosphorus Ihe 
I puntv of the materials and the method of ditirmining 
I the concentration of the phosphorus in the solutions vvere 
I carefully controlled and olubilil) diteniimtions cirrud 
I out for nine tempcralureb between +10® C and -10 C 
I Ihe solubility curve found furnished no indication of th 
I compound suggested b) t inni neilhir was an\ hitherio 
; unknown allotropic modifitulion of phosphorus obtained 

i 

Science Progress for April contains the two first artul s 
by Dr H W Wiley and Dr R Vincent of a genenl 
senes dealing with the cthicb of food Ihe question U one 
of such great national iinportanc and so nimh betn 
talked and written on it of Ijlt joarb that it is eiiiinentlv 
desirable to have serious and unbiased iritiu m publi hed 
under aOthontative n imes Dr \\ile> s ligislitive trubad* 
in thn United States in favour of pure food hu« made lum 
the centre of a btonn of indignation and ittack from the 
threatened interests but In has mainUimed his xtiiiudt that 
all considerations othtr than scUntiht truth and the public 
welfare are to be set wide in dealing with the puntv of 
food No doubt there is much need of 1 sinular crusade 
in this country but perhaps iho imliutive should come 
from the general public bnked by th manufacturers of 
repute rather than from the nnahlital ihemist as appears 
at present to be the rise Dr A mcent s article on milk 
should be studied bv all who have tti du with ibt feeding 
of children He makes a very stront point of the fuel 
that recent developments in the milk trade have been dis 
tinctly reirogicssivi and iinhi silntingly condemns the 
boiling and paste uilsing of milk 

A NEW experimental sham engine has been installed at 
the Glasgow and West of Scotland rochnical College and 
was deaenbed by Prof A L Mellanby at the meeting of 
the Institution of Lngincers and Shipbuilders in Scotland 
on April 26 Ihc engine was made by Messrs Colot 
Marchent and Morley of Bradford and is of iho hori 
ffontal compound jfide-by-4ilde lype The pressure 

cylinder is is inches and the low-pressure cv Under 
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^ 30 inchet Each 
cylinder It fitted at each end with separate steam and 

drojHrftton tfpt A .teiun engine 

•twice "i^ eyBixier at any part of the 

condeneatlon ^ ***" attributed to Initial 

•tein "•"=»> of ‘ho «‘ra 

'* ** ’’"P®* *’’•* “« upon th)f engine 

SSre **•* Annetrong 

ShS «?“•? ^*1 ' ** Manchester Munlcpal 

^hool of Technology engines have permitted of work 

S" «»«>P and slide valves 

u ^ to the new Gtasgow engine 

XtiwnT ‘W^writle. of making useful 


OUR ASTRONOMICAL COLUMN 

fnufirf w. due to Mars in January were 

found tb be Ineffective, and the time for ’^DenhellonJ- 

a? ,rK .jr 
SS' "oSr’.Er 5” ""Sfsitff'.i’s'.jjss 
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HALLEY'S COMET AND MBTEOROLOQV 

Pressed MeUorQlofjkfd OhttftaUmM iuWM, Pro^m 
through tCs Ta*f of Balky 0 Com^ 

'THE International Commission for Scleniiflc ASronaotics 
had arranged a aeries of ascents of kites and haOono- 
•ondes for Mav ii-ii, but seeing that It is possible that 
tije earth may pass through the tail of Hall^ s oomat on 
May 19 the members of the commission have agr^ to 
TOStpone the ascents to May 18-ao A drcuiar from Pro# 
Hcrgesell the president of the commission ^ves par- 
ticular of the proposed aaoenU the tiroes mentioned being 
as follows —May 18 7am and 10 p m { May 19» 
1^ *? “*'**-. 7 fl m and May ao 7 a m Observations 
shou d te made at the earth s surface and haU^^ondas 
should be sent up about half an hour before these times» 
so that the balloon for the prioclpal ascent should reach 
its greatest height About the time when the earth passes 
through the taJL of the comet one ascent should also 
precw and one should follow the principal ascent by 
precisely similar intervals of time 
Mwrs Aasmann and Teisaerenc de Bort suggest that it 
might be possible tb carry out ascents of manned b^oons 
as well as of haUons^ondes and it is suggested that the 
ajro clubs of different countries should cooperate in the 
obwvatlons A letter has also been sent out by M 
Teisaerenc de Bort describing the apparatus he has designed 
and used for several _^ars for cmlecting samples of air 
from great heights The use of Aitken*s dust counter is 
rei^memled In connection with the ascents of manned 
balloons and similar observations should be made at the 
, emh s surface ITiough it is unlikely that the poMage of 
! the earth through the tall of a comet will cause any 
incurable chengc of temperature in the upper air, yet ft 
la felt by those engaged in the investigation of this subject 
that such a rare occurrence should not be allowed to pass 
without some notice 

MoUfof^ from Holley s Comet 
Mr Denning writes — 

** During the- first week in May the weather was unsettled 
and stom[iy> and Halley s comet could not be well obaerved* 
nor could its supposed meteoric shower from Aquarius 
be suitably watched Several meteors were seen how 
over, at places where the sky was clear or partial^ so 
and they were directed from the radiant point of the comet, 
though no brilliant diapkiy of these fdienomena teems td 
have been witnessed m tuiglaod 

There is a probability of an abundant display of 
meteors on the morning of May 19 when the eartii may 
encounter the comet s tail but this U doubtful The sky 
should be ewefuify watched however on the morning 
named with the view of observing any meteors or peculiar 
auroral effects that may be visible 

*H*P** 5 L®^ meteors it reported to have been 
wltnmed at Cape Town on the morniog of Mhy 7 between 
s and j am There was no very aptTve shower seen In 
England on the date mentioned, and further paiticutan 
will be awaited with interest 

' ^ presumably connected with HaUsy t comet 

was noticed at Guernsey and other places on the morning 
of May 3 at about a 50 a«ra As viewed from the C^mid 
Islands it had a long path ascending from just under 
g PegBsi to under fi Cawopeiae, with a tiurstipn of four 
seconds 

**TTie real path of tho meteor wao from •ixty.oeeeii to 
milei In hel^ and id poritlon over tha Wntf frh 
Oannel from near Dtem to MNitlb^waat of the Ifto of 
Wight ami Ita ooutmi of mi|m 137 mllee Woo travond 
at a velocity of about thlrtv<^oar mile* per «4»fH I TW» 
ff • oakulatUm ImpHat lo tld 

Aquarids atmoapMla relMoAbo •^ntlj’ mowotad 
^ • notlva velocity From the oom cooot of 

Engtend-ei^lally Suaaax^ and HampAlra-^lo^ 

lumlaow OM pnavGdMh 
yew Kfhg and ffracemt flIAt along Oa aondiMD akyrmt 
* ^1 W&rto reodvad any otiaervatfoiM Urn ^ 
parHeular port of tha Coui^ 
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* 1 That the meteor wu really a fragment ef Haltej k to 4 a m on May q It wis visible without a telescope 
ODmUt cannot be absolutely proved but h is suggestive and was estimate to be about im bright as a second 
and alghlftcant that it was directed at the correct date magnitude star Obs« rv^tiuns were also mode at Green 
from ute oomputod radiant of the famous comet now wich with the altnxiniuth 

vjlsll^ It is hoped that further obserTattons will be According to a correspondent of the /)ufly Chromcle 
wnlmd of this and of any similar objects which made observations at the Milim Obsfr\atory on May 8 or g 
thslr apparitions at the Important time when the i^arth showed a straight tail some twenty degrees in length or 
pa4S|d near the oometary orbit * actually about 14^ miUion miles long A tail of this 

, ,r Tf ^ s length would probably reach to the earth at the time of 

ObMfvations of ti alley s Comet transit 

Mr ^stave GiUman writing from Agullas on Ma> 2 Observations of the comet during its near approach to 
SOM » Venus on May 2 w^rp prevented at English observ itorics 

* I enclose a chart showing H alley s comet as seen at by bad weather so that the possible magnetic-attraction 

4am this momitig and the extent to which the tail could phenomena mentioned by " 

1 ^ traced i e to slightly beyond 0 Piscium 1 have seen looked for 
it on two previous days but there were too many clouds In an address delivered ( 


Birkeland could not be 


it on two previous days but there were too many clouds | In an address delivered on Monday evening at the annual 
to be certain of the extent of 
the tall I could see no bifur 
cation * 

Dr A C Jordan writes — 

At Broo^tairs yesterday 
morning Sunday May 8 T 
had a good view of Halley i 
comet There was a shght 
mist over the horixon but I 
was able to keep the comtt in 
view from a ^o until 3 35 It 
was easily visible to the un 
aided oye and was brighter 
than Algcnib (y Pegasus) the 
nearest bright star Through 
an ordinary binocular the con 
trast between this clearly de- 
fined star and the nebulous 
looking comet was very wi 11 
marked Toward 30 the 
approach of day rendered this 
part of the sky so briglit that 
it was no longer possible to 
keep the comet under observa 
Hofi * 

Further details as to the 
appearance of Halley s comet 
as seen at Malta with naked 
eye and field-glasses are sent 
to us by Mr C Leach The 
comet was seen by several 
people and Mr Leach found 
that both nucleus and tall 
wore easilv picked up without 
optical aid on April 24 35 36, 

37 and 30 He states that It 
was seen best between 3 45 and 
4am and faded In the dawn 
at 4 10 am Hie toll is de- 
scribed as lengthening and 
getting more elegant its length 
being a little greater than the 
dlstiuico separating the comet 
and Venus this would mean „ „ ^ 

an appannt length of about 7® Hansy*Cjin*iMMW»« AtmU-oo M«y ■ *9*0 at «,m. 

pr Cti and an actual length 

tof about ten million miles The nucleus, on April 30 , meeting of the Victoria Institute Mr Crommelin directed 
Js de scri b ed as being sharply defined and at the very ' attention to one or two possible references to the comet in 
bagloAlng of the comet its brightness being about historical writings citing the almond rod mentioned 



equal to that of « Andromedm (mag a 1} A rou^ sketch in Jeremiah 1 1 1-14 as a possible allusion to the comet s 

sent by Mr Leach represents the comet as having a tail seen rising before the head Hi also directed attention 
straight, narrow, bifurcated tail reminding one of the to the improbabilitv of our tiring able to detect the presence 
Paris dnivring of the great comet of 1843 of the tall should the ourth pass throoigli it In suggesting^ 

Mr Grualng of Baling, reports having seen the comet that the comet would afford a good display during the 
00 severaf occariemi with fishf-glasses, and twice on May evenings of the last ten dn* m Mav he warned hSa hearers. 
j and ^ with the naked eye To know where to look for not to eJkpect such i spettuck as was afforded by the 


ten dll* in Mav he warnwl hSa hearers. 
I spcLtucU, as was afforded by the 


j and ^ with the naked eye To know where to look for not to eipect such i spettuck as was afforded by the 
It the fiftt time, h* observed Altair emerge from behind a great comet of i«8a ^ « 

^Unn^ the ^prWous evening ^nd then by a simple i In the AUt della Ponttflaa Aciad Pomona det Noov* 
mOealadeA, found ^ time and the pMition with regard Uncei (February ao) Dr IMo Fmanuelli poinu out that 
to tlM ^Muha ohknaey, for the comet’s appeSanmee next the velocities of HalW s comet at ptrthelion and aphelion 

are dftwi exaggerated and using Mr Crommelin % 


Mr tSoUamy roports to the Datly Uatl that the comet elements, he determimw the true values These he finds 
w«i ohoervod at Oxford University Observatory from 2 40 to be 55 km and 0.9 km (35 6 and 0*56 miles) per^^^pecorKt 
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mtpectively Or Smart, uitn^ PontocouUnt • etementi 
obtain^ 313 ai^ o-fn mites per second 
Messrs Cowell and CromoMlm have been awarded, 
jointly the Janssen medal 0/ the Socidtd astronomlque dc 
trance for their precise determination of the orbit of the 
comet for this present apparition 
A number ot Interesting representations of comets some 
certainty of Halley s are reproduced In the May number 
of the 0H/2chn de la SoctM attfONomiqiie de Ffance from 
the Iheatrum Cometirum * of Lubieniet* Fach draw 
Ing is accompanied by a note expiaitiirtg it and directing 
attention to contemporary occurrences In concluding the 
article, M FtammaHon suggests that great comets were 
of more frequent occurrences Sarly times than they are 
now 


A NEW TELEPHONE RjSLAY AND JIS 
APPfJCAtJONS ' 

'C'VFR since the introduction of the telephone a real 
^ nc^ was felt for a telephone relay for the distance 
over which tclephoncfi could ^ used was found to be com 
parati\el> llmltra Edison soon after his invention of the 
carlMp button transmitter caused an electromagnet to act 
upon the iron diaphragm and thus turned it into a relac 
but It was not a success Hughes (Proceedings of the 
Royal Society vol xxvn p 30a^ 1878) in his paper before, 
the Ro\al Society in 1878 describing his extrrmi ly delicate 
microphones stated tijnt a telephone receiver If included 
in the microphone circuit and lyon the rtsonant 

board caused a continuouih oouna to be produced It 
follows, he sdid that tht Question of providing a relay for 
the human voice in telepnony Is tl^us solved Unfortu 
nartelv It was not solved he h#d shown how to make a 
relay that would magnify a noise or musical note hut not 
one that would mtendfy articulate speech 

Sir Oliver Lodge (Journal of the institution of Electrical 
Fngineers vol \xvii , p 799 1898) m a paper read in 
December, 1898 before this speiety described a relay con 
Misting of three or four reeds or tuning forks each carry 
ing carbon contacts and working m senes with one another 
bach reed was arranged to resonate to one particular 
musical note and when this note was passed through the 
string of relays it was multiplied in power to a considerable | 
extent An instrument of Ais character however is not j 
effective in intensifying speedi An articulate relay must 
have its vibrating parts damped or in other words possess 
no resonating proportips it is therefore far more insensitive 
to sound than one that is arranged to rwonato to one 
particular note 

Tile Invention of the powerful granular tram^mitters of 
tlie Hunning type stimulated further efforts to obtain the 
speaking relay and some prepress was made with this 
type of micr^one particularly m America I will not 
describe these relays further than to say that ihe> consist 
in combining the telephone receiver and tht granular 
carbon transmitter both of these are designed as efficiently 
as possible, and in some cates automatic means ore pro^ 
\lded to shake up the granules should they become packed 
These relays art only partially successful Their 
advantages are not decisive They require relatively 
powerful currents to work theni that is to say when the 
telmhone currents become sufficiently feeble to require 
their services It is at this Mint that the carbon instru 
ment falls to work The telephone relay to be successful 
has to magnify In a continuous manner varying currents 
that arc too feeble to affect properly a Bell teleohonc 
receiver Such currents would bo of excessive weakness 
say of the order of the one ono 4 iundred millionth of an 
ampere (lo-* ampere), and the medtanical movements pro- 
duo^ by such currents, which have In their turn to bring 
ubout the irufeaacd electrical changes, are therefore micro- 
scopic In dimensions . 

Thp author s telephone relay has had to be developed 
along quite new lines It takOt as Its basis the researches 
of j J Thomson, Earhart, Kinsley, and others with 
regard to the flow of electrons across a mlefoscopic air 
gap between two conducting surfaces at different potentials 
(see ** Conduction of Ele^dty through Gases J J 

t Freai « p»ir rr«d Hfbrf «h« TMthuiioD of Xlooiiksl SaflrMn oo 
llsy 3 by Mr sTo Biwn 
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Thomson chap xv) Earhart made a series of ex^l 
ments on the difference of potential required to produce 
sparks the length of which is comparable with the wave- 
length of sodium light and he found that when the distant# 
between the metal electrodes falls to lets than about 
3Xxo-^ cm, the spark potential falls off rapidly with 
the distance and eeems to become proportional to the 
distance that Is to say whan the eiectrodM are placed 
very close together within a dUtanoe such that the average 
intensity of force K between the electrodes reaches a value 
of about a million volts per centimetre, the discharge or 



current passing is determined by the condition that F 
which IS y/d reaches this value (where V' is the potential 
difference and d the distance between the electrodes; If 
the metallic circuit of a dry cell be intemioted by a minute 
opening or space of the order of 5x10-^ cm the metdl 
at the point of interruption being platinum, the current will 
continue to flow round the circuit and across the open 
ing and any slight alteration in the length of the space 
which I shall call the conduction space will vary Iqf 
resistance and greatly affect the value of the current that 
flows round the circuit This conduction space is there 
fore csartK what is wanted for the current \ or> Ing device 
of a telephone rda) 
where microscopic 
mechanical move 
ments ore to be 
transformed into 
large current changes 
The dimensions of the 
conduction space are Ole ... 

so smali that it is 
difficult to ensure and 
maintain it by direct 
mechanical means 
The current that 
ffowrs across the 8p-)ce 
was therefore maae to 
do its own adjust 
ment, very much in 
the same wav ai the ... 

current that passes throu^ the arc of an arc lamp is made 
to strike and maintain the length of the arc ^ 

Fig 1 It a side view of the instrument wf^ the brass 
cover removed N is a permanent magnet Continued by 
soft iron poles right up to, but qo^ touching, the ** Invar 
steel reed P Round the soft Irdh pefc extensions are 
wound the two sets of coU windings H and K The telfe- 
p^ne currents to be magniffed dreuiate round thtf wind 
bg H, and thus bv varying the magnetlttn set tbtf^retd 
P in vibration M, O are the t<^ and berttom metal 
contact pieCM which are opened to an inffniteslpial d^re^ 
to form a microphone by the fiaa odfuiting acMW W ^^aad 



Fir w 



NATURh 


323 


by the action of the local current passing through the 
contact and round the winding K It is by the action of 
the local current operating through this winding that the 
conduction space is formed and afterwards maintained 
ho good is the automatic adjustment that the Instrument 
may be turned upside down producing hardly anv notice 
able alteration In the value of the local current and with 
out any effect on the working of the relay The regu 
lating winding K must not act when traversed b\ the 
rapidly voicing telephonic currents this ts brought about 
by surrounding the iron under the coil bv a closea circuited 


currents Speech or signals that are too faint to be heard 
in the urdinar) Bell reret\(T may be heard clearlv through 
the relay If a i\atch bo held against the ear piece of a 
Bell tel^hone the induced currents produced when passed 
through the instrument will reproduce the ticking In the 
receiver Attached this ts a severe test 
1 his property of magnifying feeble telephone cum nts 
has made It particularU useful in wireless telegruphv On 
replacing the telcptione b> the relay the increased sensitive 


. -jV-v- ■■ 



copper sheathing Fdd> currents set up in this sheathing 
by mutual induction destroy the self mducitun of thi coil 
Fig a is an enlarged view of the reed P and the lontait 
pieces MO In the prenent Instrument the cuntait is 
made between metal pieces of hard osmium indium alloy 
The top contact Is pointed the lower one is flat and is 
ookferea to the reed both ore polished and work under a 
small drop of thin oil 

In earlier instruments the lower contact O was earned 
by a thin iron disc the relay was then very susceptible to 1 
outside noises For this reason a reed is now used it | 
exposes such a small surface to the air that It is practicall} ' 
unaffected b> extraneous sound 
Fig 3 shows the rannections of the relay C is a drv 
9ell (this is the normal voltage which is as high as it is 



toir^le to emplov) K the low resistance regulating wind 
ing, T the receiving telephone or telephone head ^ece of 
afgiroxiinate^ao ofims resistance D it an amperemeter 
Of current indicator; when the nucropibone contact Is 
opei^ bo aa to cut down the total Current to half its ' 
maximum value the relay is usually at Its best adjust 
mnt Tne telephone currents to be magnified enter bv 
the terminals marked A, and cii-culate through the wind 
IngH ^ i 

The relay will magnify tho very feeblest telephone 
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ness thus obtained doubles the distance ov r which it u 

possible to receive signal!) Its utilit) in this direction has 

b#en tested among others bv the ^^dmiraltv and the Post 
Oflice In a wireless rweiving station messages the very 
existence of which was not cv n suspoitiKl owing to their 
extreme feebleness when list ned for under former con 
ditions With the relav in tireuit wer easily r ad \t 
the Invitation of Mr Martoni 1 took two instruments to 
the Havtn Hotel Pooh In one of ihf tests 
(Ctifdcn 111 Inland s nding with dn Mtnoni 
musical spark) the signals wer li xrd in the 

■ telephone dm i llv i onnected un x faint but 

clear and pi using sern s of musii il notes but 

X with two I Ijvs joineil to the svsKni nnd work 
ing in serits rlu not s were remlrr-d o loudlv 

as to be h urd ileirlv by evervone in th room 

nnci an Ofiiritor hstming ut 1 dist me of 
sevLial vards frim the instrum nt could have 
deciphered the meM»ag< 1 he relav is not 

easily ufftUixl bv extraneous nois s and vibra 
tion It tan thus 1 m carrnxl on Iward ship 
and worked m xll weathers 

As regird its utility on ordinarv telephone 
lines speech miv be magnified manv time* m 
loudness without pt rreptiblt losi> m the articu 
iation and it will work with targe currents 
to a point It whith the Bill receiver in its 
local ciriuit is responding with uncomfort 
able loudne S In yxpenim ntmg over a 
ao-lb stand ird cable and speaking only 
one Wav it has be n proved that when the relav !s 
apiilied thirty miles may lie added to any length through 
which it i* possible now to speak direct For Instance 
Mippoolog the length of the core for direct speaking be 
twenty miles this nia> be increased to fifty miles for the 
same loudness and approximate clearness when the relay Is 
in circuit either as a single repeater at the end of the 
first twenty miles or as a receiver at the end of the fiftv 
miles 

These tests prove that the telephone currents must be 
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increaspd Jjj BtreAgth to the extent 0/ eometblng Hite twenty 
thnef If »tiU greeter iiuii{n) 6 cetiotis are required than can 
with one reii^, the simpleat method would 
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teem to be to employ two relay* worhing in tandem 
Their combined power wouM tbeh be 400 timw In the 
majorlly of caice it !« 


not neetManr to add to 
the noturai electrical 
damping of the reed 
but If a piece of soft 
rubber be made to touch 
it. the voice can be 
tranemltted with greater 
elearneee even than if 
the converBdtlon were 
taking place ordinarily 
In a room Thte may 
be due to the complete 
abeence of edioee 
By meani of the local 
(see 

oon- 

tranvformed 

into the moat exquldtely 
deticatv mkrojdtenfv 
more aeiifithre, tfftrd !• 
every reaeotf to boBeve, 
than cou^ ba formed ^ 
Bght preenve between 
«arfoett« j&ich a mlci^ 
ph0«*e has rendered 
amdble the oonttruction 
or an electHc ttetho- 
•C9pe» an Indtruraent by 
the u*« of whidi iht 
metnd of Jhe heart or 
other internal orgilif 


Fig 4 i» a diagrammatic lUuftration of the <*?* h f> rfO pdx 
A la the front part and oonalste of 4 ^Uow btaw cell 
faced by ft thin ebonite diaphragm A !• p ff«^ imoo iha 
part of the body to be examii^ Mty the heart 
the beating of the heart it cooununlcoted to 
the ebonite diaphragm tlum to the jdr Ineldo 
the tube B and thut the metal diaphragm 0 
is «et in vlbratkm M O a* before are the 
(wmium-lridlum oontact*piecet M la tnounted 
on the diaphragm, and O on the tteol retd P 
The magnrt N, S and the reed are carried by 
a bruM frame E which it pivm^ or hinged 
at the lower iupport Y The conduction tpmee 
16 formed between the contacti M O by turn 
Ing the fine adjusting screw W and by ibe 
automatic action of tm kxtel current from the 
cell C fiowJng through the winding K and 
round the magnet T ie a tpecial telephone 
transformer of equal wlndinge of lay ao ohms 
resistance In the primary and in the secondary 
The electric stethosc^M in Ita present form 
causes the sound of the Wart to be three times 
ns loud as in the ordinary stethoscope ITiit 
IS scarcely sufficient for practical purposes hut 
if a telephone relay such at 1 have previously 
described be attached to the wires x of the 
transformer the two instruments combing 
raise the intensity of the sound some twenty 
rimes and more and this Is ampJe for lul 
ordinary purposes The sound to be examined 
IS picked up by the end of the tube A and is 
heard in the telephones of a head-piece attached 
to the relay 

At the invitation of two physicians I took 
the complete instrutx^t, stethoscope and relay 
to the i^ndon Hospital where ft was tested 
upon a number of diseased heart cases Not 
being a doctor myself I cannot discuss the 
merits of the instrument with regard to its 
medical value except to say that it seemed to 
render diagnosis particularly easy and revealed 
some phenomena only previously suspected 
From a .jound>«nagnlQ^iig point of view the 
general results were as follows When the 
inslrument v[as ai^ed directly to the heart the 
sound ^f the beats given out in the tel^bones 
— - uncomTortably loud and easily heard ly the 
patient and oil those that stood round, and this even if 


was 




By meant of the 

^rn.’SStf 

tact of O Is transfor 
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— f li ff rhw t te iteos cl 8»s 


be greatly magnified Th^ I have' been Informed, 
may ren* It posdbVib detoet ^ gi ^ 
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«oundft Thii hat been brou^t about by mechanically 
•toning the dltc D and the reed P of the telephone relay 
to the corretpondlng low note* and by a proper proportion 
log of the volume of air encloted by the tube B On other 
oocaaiont, duriim private experimental the inatniment has 
beeci tank! so Uut noting but the breathing sounds were 
* StadiM t the passage of lur through the hings was heard 
-aa Ihr roar of the wind through a forest of trees This 
^wei' discrimination should be of service In allowing 
examination of various organs of the body 
HopiWng the telephone head piece by a transformer the 
■ atef Wwope has been joined to uie telephone service in my 
and| for the sake of expenmenti the sound of the 
teift has been transmitted over several miles of teleph6ne 
Bog to doctors In various parts of London and to other 
Ifiands who were interestea All of them reported that 
the sounds received in the telephone were as loud and 
olear as when heard locally The UnCi therefore does not 
appear to produce much loss or distortion This trial 
n^ed that It is now possible for a specialist say in 
LondoDi ta examine a patienti say in the countryi stetho- 
ac^cally and to arrive at a correct diagnosis 
The instrument must of necessity to replace the ordinary 
stethoscope be more sensitive to sound than the human 
ear This Is proved by slight noises made in the room 
being heard In the telephones os loud noises In conse 
of this the apparatus is padded and guarded so 
far as is possible from all outside disturbances and the 
patient shbuld be examined in a quiet room If the Instru 
meat is provided with a small funnel in place of the tube 
B It will pick up and magnify the slightest sound and 
ordinary speaking may be increased to a deafening shout 
in the telephone Such an Instrument when properly 
constmeted for the purposei may be of use to those who 
wrg gflicced with deafness 



Flo, 8.— Elcctncsl Stscheioopf snd TtlephotM K«Uy ready fur um. 


r^y has been used on the electrophone system, and 
by i^ aid damplftf the reed with a piece of rubber, the 
apeaking and music from the theatres are rendered with 
loudness and greater dearness than it U poaslble to have 
on tha telephones suppUed by company, and by adding 
a loud speaker with trumpet the souiods can be heard in 
the room 


IHE JJJON STEEL INSTITUTE 

ermual general meetlim of the Iton and Steel 
* Institute was hcM on Wednesday and Thursday, 
Hhy 4 «nd 5r nt the Inatitution of €lvlL Engineers Tfo 
t«tl|riiik president--Slr Hu^ Bell— inducted Ae president 
dect, ^ Qraoe the Duke of Devonshire Afte presenta 
Bessemer fld«dal to Mr B H ^ani^, of 
Rottohm, for sdentiOc services rendered tp the iron and 
the, Duke of ^onshlre gavef his presi 
denial a^em In the couepe of a bng and detdled 

isr'.jE;?"** ««* 

uwittm la tMt and for,^ Gouitria the pirnident alw> 
dia social and economic conditions over the period 
1069 when the institute was founded under the pr^ 
5 ^ o^j**’*^ De»oortU«, te dw pretent 

tlma. GoadidoiM of werli are now Mfer and more Mni- 
tyy*. yy ? ..*” better, and worfdog houre Bghter 
Houalng I, better and a hoet of in^iroveinente in traffic. 
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l^hting, education and public aatiatance hava made for 
me comfort health and enlightenment of the people 
Taking increase In wages paid to the worker, and 
^creased spending power of these wages, Into account. 
His if race quoted statistics showing a net increase, for the 
period mentioned of 90 per cent 
T^ meeting then preceded with the reading and dit- 
^ssiOfl of papers thirteen of which were presented. 
Owing to lock of time several of tiiese had to be taken 
as read In the case of those actually presented at the 
meeting the time allowed to the author for explaining the 
contents of his paper was in each case tea minutes. The 
institute IS to be congratulated on the high standard and 
importance of the papers presented but we think that It 
will be difficult to maintain thui standard unless in future 
more time is placed at the disposal of the authors at the 
meetingni 

Mr D Selby Bigge in a paper on the development 
in the production of electric power pointed out that con 
aiderahle ptx^rcss had boon made in the cost at which 
etectneity can now be produced in iron and steel worla 
having at their disposal waste gas waste heat and waste 
steam One of the means bv which tow cost of produc 
tion has been attained is the mixed pressure steam turbine 
Such turbines differ from exhaust steam turbines in that 
the Utter are Intended to derive their supply of steam from 
engines which run oontinuously such as blowing engines 
and pumping engines Mixed now turbines may work with 
reciprocating engines which ore only in action inter 
mittently A continuous supply of steam is obtained for 
the turbine bv adopting a form of regenerative accumulator 
the action of which is at follows The exhaust steam is 
taken from the engines and mixed with water both coming 
to the some temperaturei Supposing now a drop In 
pressure of to a lb per square Inch to take pla^ 10 

the acLumutator owing 
to the exhaust steam 
supply being rut off the 
water in the accumu 
lator at once gives off 
vapour thus ke^ng up 
the supply to the turbine 
Any sudden rushes of 
exhaust steam from the 
engine ore utilised in 
Storing beat in the accu 
mulator and will be 
drawn on for supplying 
the turbine during the 
next pause in the Rupplv 
of pxhmist steam 
The turbine is built in 
stages one set being 
designed for the work- 
ing pressure of the 
constructed as to give 
the turbine upon live 
other set Is designed 


existing boilers and so 
off the full output of 
steam when required the 
for the utilisation of exhaust or low-pressure steam rpoelved 
from the aecumidator in the case of engines working inter 
mittently, or direct from the exhaust of engines running 
continuously The low pressure end of the turbine Is also 
designed to give out the full rating or output upon low 
pressure steam alone Should the full supply of exhaust 
steam fail from any cause live steam is automatically 
admitted to make up the temporary deficiency In the 
exhaust steam available Further high-pressure steam is 
admUted when required to the high-pressure stage without 
the Intervention of a reducing valve To secure efficiency, 
a high vacuum must be secured and the selectUw of a 
sultsSle condenser must be carefully considered. Various 
types^of turbines gas engines and electrical installatloas 
for sw works ore described by the author in the paper 
The oi^ption of any particular system must obviously 
depend on the circumstances each case must be contidered 
on its merits It is of interest to note that the Dukp of 
Devonshire in his address cited the economr effected last 
year at the Barrow Works where the Installatloa of el^t 
gas engines to replace the steam-driven engines preahKed 
an imniMlate saving of 1500 tons of coal wmly ^ 

An Interesting paper on the cutting piTOperties of tool 
steel was contributea by Mr Edward G Itinbert, of Man 
Chester It it well known that a high-speed steel tool with 
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0 light cut and a high ipecd will keep It* sharp edge 
bctttf than a carbon-steel tool The durability of all ' 

steOto, without exception is very low at low meeds under ; 

light cuts and increases as the speed is raised the dura , 

btUty being measured by the amount of metal cut away 
before the tool becomes blunt The engineer usually 

requires the steel that will remove the greatest amount of 
metal per hour without requiring too frequent sharpening 
and it 18 useful to express the "duty * of a tool steel by 
the product of metal removed and corresponding cutting 
speed thus obtaining a quantity which is proportional to 
the time rate of remo\Ing metal and to the durability of 
the tool 

1*0 account for the fact that an increase in the cutting 
speed Is accompanied bv an increase in the durabi]it\ of 
the tool It has been suggested that the evolution of hent 
and consequent rise in temperature of the cutting edge 
may be the influenang factor and experiments are 
described in the paper giving conflrmatton of this view 
In these experiments heat was applied artihciallv to the 
tool while cutting bv means of hot water and tesin wire 
made at different temperatures A law hos been dfKtuccd 
from the results which may be stated thus for (xinhtant 
durability of the cutting tool the speed varies as the cube 
root of the product of area of rut oy thickness cf sha\lng 
Experiments were also made on the effects of temper and 
of the percentage of carbon on the durahllltA of carbon 
steel and on the effect of the cooling proccHs in the case 
of high-speed steels 

Prof J O Arnold in hli paper on uniform nomen 
clature of iron and steel camesth pleads with metallo- 
graphists strongly to support Prof le Chatelier in his 
effort to abolish personal names for the constituents of 
•teci Mr Sydney A Grn>son of Birmingham gives the 
resulta of some recent invettigations on rase-hardening 
from which It appears that it Is necessary to classify case 
hardening compositions both bv tho carbon per cent 
obtained m the case and also b> the (graduation of the 
carbon diffusion which Is best shown gruphitalh This 
classification is necessary on account of one composition 
being more suitable for tertiin kinds of work than another 
A high carbon rase such as 1 10 per cent carbon wouid 
be vfa^ efficient for the kind of work where the pressure 
was fairl) constant such as a plain bearing but it would 
be very unsuitable and ineflicient for parts winch had to 
resist repeated shocks because of the strong tendency of 
tha high carbon * case to chip or even to peel off It 
18 advisable where all kinds of case hardening have to be 
done that two compositions be used one of them to pro 
duce a high carbon w taring surface and the other to 
produce a medium carbon wearing surface 

Mr TAM Smith of East London College adds to 
his previous work on the elastic breakdown of certain 
steels an invi^tigatlon of the possibility of non axini load 
ing occurring in test-pieces held in the testing machine on 
spherical seats, and shows that In the case of a 50-ton 
machine In whkh the radius of the seats is inches the 
eccentricity ma> amount to 0-15 inch with a coefficient 
of friction of 0*1 The ratio of maximum to mean stress 
would then be at least 2 2 and in one test where eccen 
tflclty was known to exist a ratio of 2-96 was found 


A GEOLOGICAL SURIE\ OF COLORADO^ 

^HE State of Colorado is one of the most famous in 
the historv of American minings but though its 
Oaologicol Survev was created in iffya, and has Included 
on its staff some distinguished men It has done com 
paratively little for it remained practically without funds 
until 19M The Survey has now been f^vldcd with an 
annual sdbaid) and a staff Mr R U Gmge being State 
geologist wl^ sixteen assistants Its first annud report 
Ml been isfued «nd shows that the Survey has been 
organised on sound lines for it contemplates cooperation 
with the Federal Survey and private local geologists nnd 
the advancement of locat education by presenting a collcc 
don to illustrate the mineral wealth of Colorado to every 
high school In the State 

The first volume ooasistit of ffve^ valuable memofm upon 
^ Ideology of Colorado lllustr>t«4 by ^logical am) topo- 

t Coloiwto ffarray 1*^ t ipaS. By R IX r 
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graphical maps The stratigraphical geology of the foot 
hills is described In a memoir by Mr J Henderson They 
consist of a foundation of Archean and Aigonkian rocks 
which are lowred by a long succession >of sediments re- 
pro^nting continuous deposmon from the Carboniferous to 
the Laramie at the end of the Cretaceous lliit euccesslcm 
consists of to 000 feet of strata pertlv marine and partly 
terrestrial and apparently all conformable tThe beds ware 
laid down in the course of a slow subsidence of tho 
countrv so that the higher members of the series overlap 
one another on to the older roiks to the ¥Wit After the 
Laramie theie was a break and the chief Cainosoic 
deposits arc of Miocene age 

'ilte other memoirs deal with economic geolo^ Each 
Ik well arranged and ucTompanled by a useful bibllo- 
graph\ Mr R D George and Mr R D Crawford con 
tribute an outline survey of the Hahns Peak mining field 
thirty miles from the railway terminus at Steamboat 
Springs Hahns Peak Itself Is a porphyry lacCohte once 
coverra by Cretaceous rocks The goldfield la one of those 
interesting cases in which no certain source has been dis- 
covered of the gold in rich placer deposits The lode 
mines hitherto found yield sliver lead ores and their work 
ing has not been remunerative Tho popular local belief 
as to the source of the gold la that it has come from the 
porphjrltes of which the junction with the sediments 14 
generall) mineralised but It has also been attributed to 
conglomerates at the base of the Dakota formation and 
to pre-C ambrian met'imorphlc rocks 

Mr George contributes a valuable memoir on the 
tungsten area of Boulder Countv accompanied by notes 
on the intrusive rocks bv Mr R D Crawford It includis 
H brief u( count of the tungsten deposits throughout tho 
world and of the technical uses of the metal Ihe Boulder 
tungsten field consists of gneiss of sedimentary on^n 
which Is seamed by dykes of pegmatite which the author 
claims in this instance to be an dntnisive rock and not a 
pneumatol>tlc product There are also dykes of latite a 
rock Intermediate between trachv te and andesite The 
tungsten ores are mostly found in ilie granite the veins 
in gneiss are narrower and less profitable as that rock 
forms less open channels when disrupted The veins are 
very irregular In arrangement but are generally steeply 
Inclined The tungsten was Introduced by four surccasivo 
depositions There has apparently been considerable 
difficulty In the concentration of the ore owing to its 
ixtreme friability and the author suggests the use of 
magnetic mithods which have proved successful in Corn- 
wall This report is illustrated by a scries of plates of 
which SIX aro espi^ially useful as they show the vonouv 
types of ores 

The !n«it reoorl is bv Mr H B Patton on the Montezuma 
district of Summit Countn The rocks of this mining 
field are the Anhean schists and gneiss of the Front 
Range iniected by acid and diabase dykes The ores aye 
replacement veins comoosed of quartz containing lead zinc 
and X little cooper and some* sliver and gold. UnUke vome 
Colorado mining fields descending water appears to have 
hwd very slight effect upon tha ores and there has been 
little secondary sulphide concentration The porphvHBc' 
dykes Rre of Cretaceous date and the ores were Intro- 
Hiiccd ht*r than the formation of any rock in the district 
The distribution of the ores appears to be quite independent 
alike of the dvkes pegmatite veins and cleavage lEe 
f»re bodies lie along loint planes on which there may Vave 
been some movement by strike faults There is h^ygever 
no direct evidence that the ores were connected with- fatilt 
ing for the cross-faults are barren and the joint planes 
may have been mineralised sltnoly because they were piaffes 
of weakn^ which offered the ore-be^ng solutloni the 
readiest channel to the surface ^ J W 

— 1 ..^— ^ 1 .- — 

UNIVERSITY AND^ EDUCATIONAL 
INTElLTitfEN&S 

Bibmingium --*Mr C L Poulengerf of i;ing s CoUeffe«> 
Cambridge has been appointed to^ the leehimhip in 
zofflogy rendereci vacant by the resignaHon of I,«oiiard 
Doncaster 

Dr ]l«eonard Paraons has been appointed asatoapt 
lecturer In pathology and baeterlology to iueend Df 
I^eonard Mackey 
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Gaic8IUOGi.*-Oo account of the death of hU Ma]otty the 
|p|i^ aU taviUtiOdfi ia&ued for the laying of the foundation 
•iDne of the New Museum of Arctueology and Fthnology 

eotr} in the Univeraitv is shown bv the 
3 seventeen undergraduates matriculated 
m§Ki iIm total number of students for the academic 
ywf the present date up to 1317 as con 

tinaatod at the tame date last year 

Tito Ssectel mmxd for Geographical Studies has reported 
on tha nnaitoi>y fOaition of the Department of Geography 
Tito Valvtnl^Wftk cs an annual grant to the Board of 
aooliti tltokoyal Geo^aphical Society mokes a grant 
of % totf" This latter sum 1$ primarily assigned 

to thi of a university lecturer in regional and 

aphy and a university lecturer in surveying 
Bphy who are called the Royal Geographical 
lecturers in their respective subjects The ikpirt 
ht has however grown and the Special Board is of 
cmlnion that a fuither aoo/ a year U the smallest addi 
tionai turn with which it will be possible to make adequate 
fprovlsion for the study of the subject The Board is of 
opinion that further aij^ommodation for the department is 
ito^ntly required Application has ulnady been made for 
wS iisignment of a lecture room a laboratory and sorni 
pelifKfi rtems in the block of buildings now under con 
dmctlon In order that geography may assume Its due 
place in die studies of the University the Ikinrd looks for 
ward to ftto appointment of a professor and of a reader 
tolth Uvea lecturers under them 

Mr Cjhdi Strickland of Gonvllle and Caius College has 
been ypohitod assistant to the Quick professor in ^ace of 
Mr n B Pantham who has resigned the post 
Dr T G Longstaff wilt deliver a lecture in Cambridge 
on Thuradsgri May iq at 5 p m on Glacier Fxploration 
tn the Epetoni Karakoram Himalayas The lecture illus 
trated Ij^y kuitcrn slides will be given in the Sedgwick 



Mr B Tordav will give n lecture on his investigation 
among the Bushongo of the Kasai basin on Thursdnv 
May iq at 8 30 p m in the Museum of Archixilogv and 
Ethnology 

t* OxroRp — Dr G C Bourne Linacre professor of coin 
^paratlve anatomy and Mr E S Go^rich fellow of 
College, have been appointed representatives of 
9bk UaWarslty at the eighth International Congress of 
EoPlogy to t>e held at Gras in August next 

Ma W fiacHnt Wilkinson has been appointed pnn ! 
ci tka newly constituted School of Metalliferous 
iKirilag (Cornwall) Mr Wilkinson s duties will not com 
tnenca watl) the next session in September but he has 
idrekdy a i wd ated himself with the governors in drafting 
the praipaahia of the new school which will be issued 
idtort y Ifr J J Beringer who for twenty-eight years 
has beers fsriaviMl of the Camborne Mining School will 
Join dto staf of the School of Metalliferous Mining amt 
jWlU tfdto of tke metallurgical subjects 

t announces that Johns Hopkins University has re- 

jeived an offer of 50000I from the General Education 
Joard for the purpose of aiding the University in its efforts 
to put into operation certain extensions and improvements 
Ilut have bMn under consideration for several years 
including the erection of new buildings This sum will be 
conditionally on the raising of a supplementary 
wn IHbOodI by the University by December 31, 1910 
tito UhNtolty however is endeavouring to raise 400 oool 
ItoM W jINHv buildings, while the other 30 o,ooof will be 
I Itor fwAowment Among the extensions contemplated 
% oi engineering a department of preventive 

lUm^ and a building for pathology From the same 
aavtoa Wa learn that a Joint hearing on the BItb to appro- 
fah|ta for new buildings for the CoHegto of Aj^ 

and ad^opol for new buHdfngt lor the Veterinary 
C is il t g b at Cornell University war given last month by the 
Ittadlif cqnimlttee of the Senate and, the ways ghd meant 
of the assembly 

Trat le^nth annual meeting of the central council of 
too Anoblatlon for the Advancement of the Sdentiftc 
EduoitoMi ot Indians was held In Calcutta on April 14 
We leOrn from the Pioneer Ifofl that the resolutions were 
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carried unanimously to the following effect — ^That the 
Government be asked to fulBl its pronuse of starting 
graduate classes In mrthanical and electrical engineeriitf, 
mining and industrial chemistry in connection with the 
Sibpur Engineering Collogc nt an early date that Indian 
capitalists be appealed to to start Inaustncs and employ 
Indian experts in preferpnet to foreign experts that this 
council strongly urges upon thn University and the Govern 
mont to insist upon the training of the hand and eye of 
students attending schools that Indian capitalists may 
with every prospect of success start the following indue 
tries which have proved successful in Japan — matches, 
pencils porcelain enamel tobac'X) sugar hosiery soap 
perfumerv paper glass umbrellas biscuits leatner and 
printing-ink industries for which experts trained by the 
associotion are available that a syndicate be formed to 
raise 35 lakhs of rupees from the people of I^ngal for 
starting industries to give employment to the large number 
of students who have been sent to foreign countries for 
industrial education 

In View of the fact that the Union Government will 
have to take over higher education shortly in Cape Colony, 
Prof A S Kidd of Kliodes University College, has pre- 
pared a brochure of fort> -eight pages on the sutnect and 
it is published by Messrs Grocott and Sherry of Grahams* 
town at the pnee of one shilling Prof Kidd first ex 
plains the Higher Education Act of 1874 deals with the 
recommendations of the commission of 1879 and than 
describes the various colleges of the west and east of Cape 
Colony His concluding section is concerned with tne 
future of hl^er education m South Africa and urges that 
one of the first duties of the Union Parliament should be 
to appoint a commission to inquire into and to report 
upon the whole subject The chief work of the com 
mission Prof Kidd thinks should be the consideration of 
the following points —which of the existing colleges 
deserve to be recognised as State colleges receiving 
genM’ous support what should be the constitution and 
functions of the various college councils the special lines 
on which each college should be encouraged to develop 
the salaries good service pensions and status of pro 
feasors the a^isability of having some system of triennial 
inspection of college progress and eflidency , and the exist 
ing debts on ooUeges in Cape Colony endowed chxirs 
bursaries and scholarships 

Ab has been announced ilread> In these columns tlic 
third Internationai Congress for School Hygiene is to be 
held 111 Paris from August 2 to ^ugust 7 1 he president of 

the congress is Dr A Mathieii the honorary president 
being the French Minister of Public Instruction The bun 
ness of the congress will be transacted m ten sections as 
follows — educational buitdmgs and furnishings president 
Prof Coumnont of Lyons h>gienc of residential schools 
president, M Jules Gauthier director of secondary educu 
tion to the Minister of Public Instruction medical Inspcc 
tion of schools and individual health records president, 
M Lr Gendro education md physical training president 
\\ Cqxalet the prevention of contagious diseases in 
schools president Prof Hutinel out-of school hygiene 
president M F Petit the hygiene of the teaching staff 
president M G Lyon rector of the University of Lille 
teaching of hygiene president Prof Pinard teaching 
methods and syllabusos in relation to school hygiene presl 
dent Prof O I^nson and special schools for abnormal 
children president M Gosquet director of prlm^ 
instruction to the Minister of Public Instruction The 
general secretary of the congress is Dr Dufestel 10 Iwule- 
vard Magenta Pans Sir Lauder Brunton Bart F R S 
is the president of the Lnglish organisation committee, and 
Dr James Kerr and Mr E White Wallis arc the honoran^ 
secretaries to whom inquiries should bo addressed ^ the 
Royal Sanitary Institute qo Buckingham Palace Road 
London S W 


SOC/£r/E 5 AND ACADEMIES 

London 

Zoologleal Society April 19— pr S F Hanner 
FRS, vice-president in the chMr —Stanley Itomto 
Noteo on the photophores of decapod CnistMa — ^ Lewa 
Miihotw Variations of Mus tatfus 90 an 
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fsxaiirinfttlon of the fonnt of th«t epocies found in 
Ihe author pointed out that oa eumaloatloQ of the fiTod* 
foot moamremenCs of a coneidanble number be found 
that the curve thowed three dU^ct a|dcet» and that two 
of these ^oee belonged, rmpeodfetyi to the two forme 
found In Egypt, these forme being also more easily dis- 
tinguished by their colour characteristics. The author In 
dealing with the rats of this ^Mfdee from the Oriental 
region had some years ago subdmded them into three sub- 
group!, and it was now shown that the slie of the feet 
tvpidd of the three Oriental aubgrauM corresponded with 
the three apices in the curve of the Egyptian forms He 
was inclined to think that Eiese apices rspresented centres 
of variation, and were probablv inherited as Mendelian 
characters, for were this not the case the smallest apex 
would have become swamped and a regular curve would 
result It was however evident that the small foot 
character was present and ready to become the dominant 
form in a very idiort time should conditions giving 
advantage to a small foot Aiiat On comparing the curve 
of the hind feet of Mn$ norve^kHit three apices were also 
observed, showing that In mis tpedes the ** hind foot 
eharaeter ' was also present, but gs there were no corre- 
sponding colour differences it was impossible to tell to 
which group any •particular In^vldual belonged The 
author drew the following conclusion, vis that there was 
considerable pHma /ode evidence that the size of the hind 
foot and the colour of the hairs on the underparts were 
Mendelian characters, and pointed out that the former 
character was also found in another species M^ut 
norvegfeur and the latter in a third Upedes, Mus inutcuh^ 
— G £ Btttfan An example of posterior dichotomy In 
an Aylesbury duckling A detailed account of a dissemon 
perfor m ed on a dueling having eupernumerary legs In 
addition to a re-duplicated pelvis and the usual condition 
of the Umbs presentra In posterior dlchotom> it was found 
that the specimen showed evidence of a further re-duplica 
tkm of the part dichotomised 

Roval Mieroaeopiral Society Anr^ sa— Mr E J 
Spitta in the chair — £ M iiolac m What did our fore- 
fathers see In a microscope? The author dealt with the 
subject of what sort of Image wopld be teen in a micro- 
scope of the highest tm before 1805 about «hich date 
the aebromatising of objectives was After describ- 

ing various old forms of microscope particularly Dr Robt 
Smiths catadloptric microscope the author gave examplet 
with modem instruments M W ol oow Critical micro- 
scopy The author described the image of an object as being 
critml when it had been obtained by means of an objective 
of fine quality which bad been plae^ in correct adjustment 
l»r that object and when the illumination was rntical 
An oUect was said to be Illuminated critically when it was 
placed at the Apex of a solid axial cone the aperture of 
which was not less than thrae-quarters of the N A of the 
objective. 

iMtimtkm of Miotag and Iffetallurgy, April ti>-> 
Mr Edgar Taylor, presidenl. In the chair — W 
Mooormott The elements of slime concentration In 
this paper the author gave a brief review of certain factors 
In the problem of Slim cOocentrarion which seem to he 
estabttsbpd by nracilee, and tlm p r oc ee de d to draw con 
elusions from that review whidt would show the lines on 
which Inventive, and constru6tive dsvelopinent should pro- 
ceed He made a brood daseiffeation of the types of 
machlnt in use into five moupe haVlqg different fuimons, 
and from that imt on th adaliysA thf ouidltioiis essential 
to efilclettcy, these being, reepMHvdy^ tfme required for 
settling, emoothttess of siirfa:pejfi Iw separation, speed 
of the washing watw, add tiu epediil snaking motipn 
necessary for lettilfw and lep arad ori Following thess 
points waste ponshwratlon of fhe direction likely to be 
taken In foturf improvements, ' ihay or may not 
proalde for tiie production of a faldd^ product, while the 
deslrabiUty Or ettmrwlse of claisIftBeitioA under oomme^ai 
conditions also reorived OhmptoAU The 

aright of latprlte The adtfil^ dm tam am^ally with 
occurrences of laterite.ln West ^IHfie wnldi he had 
ohssrved and thoulft he sought to estabitrii a 

similarity of or^d Indian tatmtes, also in eon^ 
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tradletion to the generally accepted tiworiep Of the <sao» 
logical Survqy of India His oafinltk^ was, bri^, to 
the effect that laterlte Is a porous rock^ formed above tdw 
water level in the strata on low lying gwtie t elppta^ syi 
the gradual removal of some or most ^ te mfaoml 0^ 
stituents of either alluvium or rock fa aw, and Irf tp? 
deposition titercln of fsrrie and aluntinoiis h ym ktae fttm 
mmeralised watsr coming from below, the de p os H Wai 
being determined by eontact with atmoipheelc^ oimgb'^ 
J M Cwmgbon 1 Native iron snetlting in Haub^ Gwide 
(West Africa) This is a brief note coa^)t 1 ed mm 
observations of some native furnaces are prebehb 

survivals of an ancient system of iron smdnng, do l ecetw 
of which appears to esst Their chief Intareit Opa^Me 
In the method of q>eratkm by natural drought omff, is* 
duoed by the introduction of clay tuyers, wfaldi eomny ilr 
to the combustible matter, so, dlmnring With argBeW 
blast The note it of historical Interest only, as Ifae 
method of smelting is how almost extinct — H. % 
Wlillauna Hammer drills in overhand stoplng and 
raising In this paper the author gives particulars of tiw 
construction operation and work performed by a hammer 
drill operated by compressed air vriilch has mn In pra^ 
ticai use for some time In some gold mines in Bnriih 
Columbia, and has shown some diranot advantage &m 
hand labour and ordinary piston drills In chitsln elaiSsa 
of work. 

i 

Challeiiger Soclaty, April 37 ^Dr A. B SMpIcy in the 
chair ^A. larUuMl The Foraminifera collected by tha 
fishery cruiser Gcldstgker, with special reference to the 
survival of boreal species In a southern locality Thase 
Foraminifera had b^ dredged in the area of the Morn 
Firth and North Sea to the east of Scotland as fsr north 
os the extremity of Shetland, and eastwards to about 150 
miles from the Scottish coast Off Buchan Ness large pnd 
typical specimens of Folystmiteda arches, P and J , werf 
obtained In the deep * gully* off Burghtad Moray 
Firth BcUUma lahyrmihUa, Brady was found In abund- 
ance, and Hippoertfim inaivka, Pariow, a truly Arctic 
type was frequent From these records, and uonf the 
(rigantic size attained by many arenaceous types in the 
comparatively shallow water of the central North Sea the 
author considered that the present rhisopod fauna of the 
North Sea was of Arctic origin, surviving from the botn- 
paratively recent geological times when the North Sag had 
no connection with the Atlantic in the soudi The 
Immigration of warm water types by way of the north of 
Scotland was regarded as fuller proof of the co ri e cu msa 
of the geological theory, and many Instances of such 
rhisopod types occurring In the northcsti area of the MoraT" 
Firth, but nowhere south of it, were mentioned 

Geological Soclaty April sy — Prof W W 
F R S , president, In the chair. — R G Oarnimaea i The 
evolution of /aphrenth diUnouH in Lower CorboedferpHS 
times The simple corals titat belong to the gefg of 
ZaphrenUt delanouH are of common ocewrenee in tpo 
Lower Carboniferous rocks of Scotland Thetr djstributlott 
if sporadic but it Is possible to collect over afeu of whifEdf 
the stratigraphy Is known Many spScIffleAs have bM fOg 
together from horizons scattered tiiroughobt the iequer^ 
The ontog^y has been Investigated ^ serial trapevem 
•ectlous ^6 evolutionary efaangee observed are confiM 
to tile disposition of the sepu, wfafeb has inltomofi 4 W 
shape of the cardinal fdssubi in a memd* 
ZaphtrmHi dtJanotui is typically • TcumiMan 
and it has a wide foss^ expanded Inwardly, ^ When tha 
gens tint appears In the ScoWsh rteks E. gi n j easi)^ jih 
tile predominant fonur but is associated with a 
In which the fossula is parallel-ridpd |n m Ugber 
stones of Lawston Unn aootiiei Mutation whUm 

it regarded as a sport from the direct Una. In suopsad* 
ing Lower Umestone group undsrgbps 

Inodlfioatbn Adults oT tiie tW?^Cecnhnts(oqt nea^ 

WltoM ef, ^ Vnut lJiau0U>M gnuf wT toS 
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All Ihttt- AMtatiotif In neonic life have 
Mpft Itt Mititp of the preceding form Muta 
MoniM iWpgiven for mdny tocalltiei In the 
pne aeriei of the Central Valley* 
uyeia of the data ao obtained —A 
iferouf Umeetone aouth of the 
i HelUfleW diatrlct) Some of the 
OMiraely atratified limaatofiea, made up 
^ tfrihlAt or corals or shells, others are well 
beApir Ol|IBOat.iji|jM, black limestones made im ol com 
psattgtk abundapt foraminifera The strata 
ica'^tbisrfi 4 hdttiijbe 4 ' everywhere A aeries of folds strike 
nM^hty nndhi saat and south west and are somewhat 
co mp ly Tm well-known knoUs C* reeMcnoUa ”) are dls- 
wmfi. TM bedb and those in the neighbourhood are 
dieiwwid Irregular coarse bedding, folding, and 
wUf eirolatn their structural peculiaritiM A 
_ itt ia dissected, and it is seen to consist of 
, (aullaifr, gray coarsely bedded limestone, with great 
mcm muea internal weathering It is not easy to* 
out Ae exact tonal sequence because of the die 
taeted dtaratttar of the strata and the prevalence of gUdsl 
aOi imrlo^elsl drifts The strata are apparent^ all 
VWjii du^ pebbly there Is nothing lower than Middle 
or Upper 4 )« lo some beds and In some circumstances 
fopilla are ememgly plentiful Some corals receive special 
notfoe* 

MAMCHStm 

LiHfary Mi M<los'>pbical Society April t — M 
Franda Joow, preMent In the chair L Tsiyior A 
prellittiMry oo the action of carbon dioxide and ol 
air on Measjiing powder and similar substances Contrary 
to what Is geo er alhr supposed carbon dioxide In presence 
of molstiif% Shtrates no bvpochloroufl acid from bleaching 
oowder. dlher solid or in solution, but only chlorine 
Similarly* carbon^ dioxide liberates nothing but bromine 
from a miatiire oA a bromide and a hypobiY»nite. When 
oiTi freed from carbon dioxide, Is passed through a sohi 
don. of Ueacbfag powder It slowly sweeps out hypochlorous 
wM whklt i$ preaeitt in the free state in the solution 
hetrif pooteii hv the action of water on the ealdura 
IdFpobbfauHlf* Il« however, moist air containing the usual 
im«f aw oMt of carbon dioxide Is passed through bleach 
IM PMdir, AHier •olid or in loluiion « mixturo of 
metm oc hij^loroua add !i riven off, the chlorine 


uiuflir predominating In lha «aaa of the solid 

(wbeUMei anaa< the moist mr has bean pastad through 
nr a eOMMantMi tinui and the bleaching powder has 
tiuia ba nwm a mit* wet there ia no hnoehloraus add pro- 
doeti bat w^#ee chlorine l^en ucai^ing powder la 
iMfeiS wth wtHtf and boric add practically pure hypo* 
MBCQOa Mm is riven off| no matter what proportion of 
boric MM n Mac, This forma a convenient method of 
prtMritlg a MlBliM of hyp^lorous add Unto similar 
coMBiteMV * nlriOra of a bromide and a hypobroraite 
avoivat aotitiiM bM bromine 

Anrtt a«r-ari Frands Jones, president in the chair — 
p J* VmMv The state of magnetUation of the Iron 
hmndriT Imm m the rito between Black Sail Pass and 
& of tfco f|illar Ml in the Lake XHatrlct The 
terier Inw wSlhu which were firmly fixed In the rock, 
MMOd « polari^ below and aouth polarity above 
■pot jin fiottiag uprights used for spa^ the wires bad 
fcw j nai p ona the aouth polo below and the north 
W Tm Magnetisation of the heavy find bars waa 
expect from tile action of the earth but 
•*. % •octing uprights wm not raodily explicable — 
ryr St Ji octoradlate coral Soma 

jtfttk J gHlrfta hy Mr Stanto, of the Maoeheater 
MMMrifcV • bottom dspodt obtalnad IM Mr Townsend 
ftAtSl fathoma in the Ottlf of Omen (Perrian 
submitted to the author for oaatnination and 
iMind to baloflg to a genua that hod not previoualy 
It was tl^foM pipoaed to them 
mMf, from the reaeinbli^ of tfao undulating 

SfiSj? *****i“d ^5®“ ^ ooolotfcai 

of this co^ could only ba oonriderad fulh when 
*^J?^'***.»*dd bden mora cateftiBy studied AU that 
b, arid at presant was that tatre nera only two 
eorria lhat asemod to approach It ri all In the 

^ 0 , a ns, VOI- 83 ] 


•yrtem of Aoontharm These were Craynia snAujotar 
Duncan, from the Adventure Bank in 92 fathoms of watsr, 
>arodoA,a Pourtales from off the coast 
of,. Florida in 324 fathoms of water 

EoiNavitoH 

Royal Society March ai -Dr R H fraqualr F R S, 
^ce-presldent in tht chair— Dr J R Mllno A photo- 
metric paddle wheel i his apparatus has some re- 
semblimce to the well known rotating sector but possesses 
the advant-tge that the brightness of the light can be 
altered and the intensity recorded without the wheel being 
stopped In Its simplest form it consists of a disc fixed 
to the axle of a small electromagnet and furnished with 
a number of vanes projecting beyond the edge of the (Use, 
and set paddle-like with thnr planet parallel to the axis 
When the axis of the disc is set parallel to the beam of 
Ught the vanes move in succession across the held edge on, 
and intercept very little light If, while the wheel i» 
rotating the axis Is inclined to the direction of the bram 
the vanes will interci^ a certain amount of light depend- 
ing upon the Inclination of the axis to the beam The 
paper contained graphical tables from which the per 
centage of light transmitted can be found for various 
forms of vane and different angles of inclination of the 
axis The position of the wheel can be recorded by a 
simple device which in no way interferes with the rotation 
The observer adjusts the rotating wheel until the intensi^ 
of the beam Is brought to the right value marks the posf 
Hon by meant of a needle prick upon a strip of paper and 
then proceeds to the next comparison without removing 
his eye from the eye-piece of the telescope — Dr J R 
MIImi a photometer on the flicker principle The chief 
novelty of the instrument lies in a part consisting of a 
small tekxcope, in front of which tvbo scmi-ctrcular glass 
wedgesf are rotated by an electric motor m such a way 
that there is made to fall alternately on the observer s eye 
first the light that has passed through the absorbing solu 
tion and men the light that has passed above it The 
brightness of the latter beam Is cut down by means of the 
pbotometrte paddle wheel described above until it Is equat 
to the brli^tness of the former this equality being shownr 
by the absMoe of flicker — D P mm0omM A chemical 
Investigation Into the nature of the clay substance m the 
Glenbcw fire-clay The results obtained show that the 
clay suMtance contains 1 5 per cent of water in excess of 
that required to satisfy the formula for kaoUnlte and that 
the mineral Is almoet entirely decomposed by boiling In 
concentrated hydrochloric add for thirteen hours— w A 
OMpurlt Omtributlons to the chemistry of submarine 
glauconite Glauconite grains when subjected to the 
action of acid, followed by that of alkali disinte^te with 
formation of colloidal susjwnsion of glauconite whence pure 
airuwphoui glauconite may be coagulated The pure 
H&uoonlte prepared from grains found off Pansma and 
Hie Cape of Good Hope answered to the formula 
KFeSiAH,© where K ,0 Is largely replaced by MgO a^ 
FeO Glauconite grains contain a small percentage of 
organic matter closely resembling alkali soluble humus 
This and other facts indicate that humus may well play 
a part In the formation of glauconite Experiments on tw 
absorption of water by glauconite show that It belongs ia 
this respect to the same class as zeolites or colloidal 
silicates 

Paris 

Academy of Sciences May 2.— M l^mile Picard In the- 
riirir— J VMM The fight agalnrt hail In ti» Beau- 
Jolri*. The conclurion drawn by M Andrd In a reewt 
note was to the effect that hall cannon serve no useful 
purpoee The author criticuei the statietical methede oF 
M *Aiidrd nnd rtate» that during the tlx ywix ipoi-^ 
the Rttnua! losses in the dUtri<Jts provided with hail cannon 
were only 0-24 of the average annual loss for the preceding* 
twwif years In the whole deportment the losses were 
of the previous annual average — C OulciNiPd A 
mode of generation of triple orthogonal systems with 
tphericai lines of curvature m a single aystwHe— The per 
petual secretary announced the death of Edouard 
Btmeden, correspondant for the BF*ction of an!|i{pn1^ and 
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zoolof^x — Ern^bt t»olMsofi Ihc chani^et in Halle> f 
cotnct On \prll 17 the most bnkU«nt (mrt of th« nucleus 
WMh very cloM to u seventh-oMi^twift «t«r in brightness 
but the comet as a whole would nppolu- to be of a higher 
magnitude to the naked eye In the nebulous mass 
surrounding the nucleus there are two clearly nwked 
surfaces oF discontinuity meeting at the nucleus at an 
acute angle — Hsmm Certain triple orthogonal systems 


-P F'Oay The >nt«aratlon by the method of M A^ibio^ R 

Darboux of the partial differential aquations of the second Chandra Ommii A chamtcAl 

S 5 Th.^'bu«.to^R V 

Olwttaiwt rhe summation of continued arithmetical frao Aom/ta. a nmm aiMrlM nf fe 
tlon.-jMn The dlff-rentW «u«rton^edu^ 


Cions —jean Ohsuiif ine dinerentiai aquations deduced 
from certain invorianls of linear forms —5 LsittOa The 
•convergence of the relations of recurrence — Idon 
LlohtmaMn The general definition of analytical func 
tlons — Andrd L 4 auM Superlntensltlet and supertensions 
due to the working of sadtehes on the switchboard — 
Eugene Miooh The curves of saturation In the Herts 
photo-eIcctHc affect*— M d« Tha Ionisation of 

gases by the actions of mechanical division of liquids 
active and Inactive bodies— A SOMwn and L Fourniar 
The action of the silant discharge on chloroform and carbon 
tetrachloride In presence of Iwdrogeni and also upon 
methyl chloride The products isolated from the first of 
these reactions include tetrachlorethylene tiichlorrthvlene 
hexachlorethane hexachlcMrpropylene and higher boiling 
products Meth\l chloride (without hydrogen) gave a 
complex mKtiSre which proved to be ver> difficult to 
vparatc bv repeated fractional distillation — C Dupont 
Thr* Isomerides of some acetylene y-glyrols The glvcoTc 
examined included 

CCl, CH(OH) C = C CH(OH) CCl, 

C.H, CH(OH)-CSC CH(OH) 

ouid 

(r,H.)(CH ) C(OH) CSC C(OH)(C.H.)(CH,) 

two isomers of each glycol being described— H Dsiult 
and G Thirocio Tne condensation of the secondary 
amines with y bromodimethylacettc ester — F Thorpo 
and G (MHO The product of the mcthylatlon of 
•dlacetoapocamphoric ester of M G Komppa It U shown 
that the dlketocamphoric ester of M Kpmppa one hnk 
in the synthesis of camphoric add has not the constltu 
tioR assigned to it — U Vavoii The addition of h\drogen 
tJO essence of turpentine The fractions from French, 
German, ond American turpentine boiling under i6s^ on 
treating with hydrogen In presence of platinum black all 
gave a h>drocarbon with die same density boiling and 
molting points Hence both « and 0 pmenes give the same 
hydride— A Arnsiutf and S PpatortisA The partial 
hvdrogenatlon of the acids of the steorollc serus nnd the 
isomerism of their addition compounds with hydnodic acid 

DIglur-OlMtalM The function of micas In arable 
roll— H g gr ia rA An eiqierlmental study of tho specific 
action of the Vichy springs employed In thermal theta 
peutics —A MsiutiPr Tho rdfc of tho arterial wall in the 
measurement for clinical purposes of the arterial pressure 
— H ViUMp and L OulnarM The physiological proper 
ties of extracts of the Koch bacUkis, condensed and 
rendered sensitive A study of the physiological proper 
ti^ of tho proci^tate obtained by adding serum from a 
horse which hod been subjected to a opocial Immunising 
treatment to culture solutions of tha Koch bacillus — 
Gabriol Durtmnd and M Roaontotatt The temperature 
at which the plant tyro^saes lose their dSastatic activity 
The temporatufes found varied between 6o® and 95® and 
these dlffereftcos cannot be attributed to the nature of the 
solvent but rather appear to be a spedlfic proportv of the 
'dlastatlc substances— L LaunOF Certain protoplasmic 
enclosures of the normal hepatic cell of rfie rabW* The 
aifChor detcrlbo| under the name 6f pigmented Hpold bodies 
-certain hitherto udnoticed corpuscles of complex stnwfture 
In tha^hepatlc cell of the adult rabbit —Jean D o w eeai o 
The tectonic InteipretaHon of tfae ffjech of central and 
eastern Switzerland —F OimiidllMRln Remarks on the 
elghop of the ammonites and belamnltes The envelope of 
the siphon consists dileflr of caldufo phosphate and not 
<pk(um carbonate os hitherto supposed 
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Aaiaile aoclety of Bengal, ig/fk, 

Review of our knowledge of the ujjfleMtal jm 

paper It a ccanparison between our gHreenat kSDdlGldis el 
the Oriental Diptera and that posseaesd by enifnwfwitfsi)e^ 
at the date of Van der Wutp s * CatiwM of Sosg h Anml 
Diptera^* {xigb) —Lieut -Colonel D eTMMMfk 
lary of technfm and spoitiiig terms In Vidu, mslaih Mod 
Arabia— E R wntoon* Mont^iar ghiMiD« and o btie k 
Chandra Osuisuil A cbmlcal exaadiMMnv^f Iba W tt ee 
fat of the Indian buffalo •— E. W VrogRRMiRr Cksn#f#» 
donta bofri, a new species of foesll langitihrserh om the 
hlppurlle-bearing beds of Sclstan The Best hhmlve itt o ttu s c 


desmbed in the Records of the Geolqjjtfoai FoL 

xxxvlU part lil proves to be a ChondiMeata, lure named 
Chondrodonia borri— Hem Chandra ttmnmisDeDt Pahe* 
ontological notes on the Gangamopteris Beds of Xhuomu 
(In Kmhmir) On a visit to Khunmu, k Xjudunlf, re^ 
mains of a pakconlsad and an Ichthyofi enilSte ffth were 
found which are briefty descrlbeiL— H. E BIMlDlosi 
Contributions to the history and ethnology of noftb- aa stern 
India 11 This paper deals with the camage of Assam Iti 
its relation to the history of Assam -as given In the 
Bur0Hjis The chief materUls on vftkh It le baeed 
are *^a) the find of nearly 1000 cxdn* made In 1906 at 
the Deflating Tea Garden near Jorhat, lilt Aseam (b) the 
cabinet of Aiamese coins in fte possesAtm of Mr A W 
Botham, C S (c) the recent eetalogiia of Aasawese otdna 
in the British Museum, pubUsheo In fhe bfamimoffs 
Chronicls by Mr J Allan and (d) the writer^ own ceiUeo- 
tlon of Assamese coins 
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THE COMPARATUE PHVSWLOCY OF 
RESPONSE IN AiVJ\f4/-S 

/ mweU mid JnnenwAt det Ttere Bv Dr J von 

UeskUlI Pp asQ (Berlin J Springer 1909) 

Price ; marlu 

T his li one of the most interesting summaries of 
biological work that has appeared recently 
Written b\ one who ha*^ had a large share in physio- 
logical research It deals in an intimate manner with 
the compantivc physiology of reflexes among the 
lower animals and with the adaptation of structure 
and function to varying habits in the case of alhed 
genera The ihUi|ce of Sherrington s work ts ver> 
obvious and is C^bly acknowledged but whereas 
the integrative action of the nervous system is a 
profound study of the higher animals the present work 
attempts the same analysis of action in various lower 
t}pes and then synthesises conduct m the light of 
the reactions so displayed The anatomical know- 
ledge required for this purpose is not grout and the 
technical physiological difficulties of terminology 
though more formidable are not insuperable When 
these are acquired the analytic skill of the writer m 
delineating the inwardness of animal movement be- 
comes a source of real pleasure 
The main theme of the book is to discriniinite (i) 
the effective external sUmuli that constitute the 
Umwelt of each selected group or typical example , 
(a) the nervous stimuh set up within these creatures 
and forming the Innenwelt and (3) the sense of 
perception or * Gegenwelt that arises m the 
* brain ’ of the higher groups What part of its 
environment really affects an amoeba a sea-nnomone 
or a jelly fish can only be determined by a study of its 
reactions, by an analysis of Its neuro-muscular 
activities Hence the need for a renewed analysis of 
muscular action and of nervous control Accordingly 
m each chapter the author with a few vigorous sen 
tences, sketches out the habits and movements of the 
type selected, and the dominant features of its mus- 
cular and nervous topography A more detailed 
account of its reactions in relation to Its mode of life 
is then given Finally the muscular action in re- 
lation to nervous stimulation Is d^t with in detail, 
and the effective outer and inner world of the creature 
Is summed up In a few lines, 

The nature of protoplann and the origin of struc- 
tural organisation form the problems of the first 
Chapter ‘ Does protoplasm possess a structure or is it 
a fluid? is a question 4 iat has been varyingly 
answered for the last eighty years Even if we agree 
with Biitschli and Rhumbler in assuming a certain 
stcupture in fluid protoplaim when at rest, the be-- 
hovloui^of ^‘streaming*' protoplasm (as in Amoeba 
cydotis) forUds the assumption any struc 
turp persists when the mass flowe and points to its 
fpsandelly fluid unorganised nature Thus the first 
t^aradhaical property qf this living substance becomes 
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apparent, namely its power of converting a fluid into 
an organ into a series of organs and then of with 
drawuig these and resuming its structureless con* 
dition The Amoeba or the digestive cdl of a lowly 
worm * puts out * a highly organised process made 
from fluid unorganised protoplasm and having there- 
with enclosed some fo^ withdraws this appendage 
The undifferentiated e^g of animal or plant becomes 
organised and the organisation may become resolved 
under adverse conditions into a structureless mass 
(as in the ** brown bodies * of Polyzoa) which is re* 
organised as more favourable conditions recur This 
property of morphogenesis and regeneration separates 
living things from all machines and when taken to- 
gether with the phenomena of ‘regulation** 
(physiological changes in organisms consequent on 
stimulation) it shows in the authors words the 
supra mechanic<tl nature of the origin of structuix; 
however mechanical the functions of organisation mt> 
be 

The physical basis of life is indeed a paradox It» 
organisation hinders rather than helps additional 
complexity for that which is to constitute the addi 
tion has to be m ide not out of what is already 
organised but out of what has been left over of the 
unorganised protoplasm and in this process not a 
present but a future mechanism determines the pro- 
cess We think of action as the relation of preerdent 
to consequent but in protoplasmic action what is 
consequent dc ermines the initial stages of change 
Animals and plants arise like a musical composition 
m which the later parts condition the earlier ones 
even though they are only reached through the open 
ing bars or movements They are not like machines, 
unities in space only They are also unities in time 
In this sense von Baer s metaphor Is magnificently 
expressive Orj^anisms ansc he says like a kind of 
melody 

From this preface the author passes to a systematic 
treatment of invertebrates On the basis of Jennmg's 
researches he concludes that Amoeba (or at least 
Amoeba temcola) responds only to three kinds of 
stimuli — mechanical chemical and luminous Para 
mecium by a scries of delicately poised adjustments 

rests more safely in its environment than a child in 
Its cradle ” It is so adjusted that all happenings 
bring it luck except the arrival of a carnivore of Its 
own kind (Didimium) Far lower than these Pro- 
tozoa In poverty of response is the ascidian Clona 
The effective environment of this creature during its 
active larval stage has not been analysed but the 
adult sea squirt is apparently dead to every Impulse 
save one Onlv mechanical shocks are recognised, 
and these In succession al order An interesting study 
of sea-anemones brings the writer to reflex-actions, of 
which these animals exhibit three — contraction of the 
circular muscles secretion of slime and contraction 
of the longitudinal muscles The influence of tides 
and of light are certainly felt in littoral species though* 
in the case of the Mediterranean forms studied by die. 
author their effect is apparently extremely slight 
We feel however, that the light-reacdons will prove 
vastly more important than is here asMiniM. for the 
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simple reason overlooked by von UexkUll that these 
anemones ore infected by symbiotic alga 

The effect of wave-action is analysed in a most in 
tcresting section devoted to the higher medusa The 
simpler nature of the muscular reflex in Rhlzostoma 
IS first explained It is shown how contraction of the 
circular muscles of the bell-margin together with that 
of the stomach wall subserves at once locomotion re- 
spiration and nutrition The food of Rhizostoma 
(Diatoms) is obtained by filtering the sea-water through 
the minute pores into which the oral aperture is con 
verted Especially attractive is the contrast in this 
section between the two allied general Rhizostoma 
and Gkinionemus The first leads a life of one 
stimulus The rhythmical pulsation of its bell is its 
only act its one stimulus Gonionemus on the other 
hand though not structurally very diverse leads a 
full life It responds to light and to darkness to 
gravity to chemical and mechanical stimuli The 
same ^orld environs each animal but an or^nnisni 
IS is It were a wonder world shut off from this 
environment and only the right key opens it When 
there is no lock there is no key and such is the plight 
of Rhizostoma Oonionemus has many doors each 
with its special key 

From jelly fish the author passes to the study of sea 
urchins and here he is thoroughly at homCi leading 
the reader through a study of bionomics to an 'tnalvsis 
of muscular contraction that is of the greatest import 
ance to physiologists 

Of the author's analysis of the movements of the 
earthworms leech and Sipuncutus we have no room 
to speak but recommend it to the attention of all 
physiologically minded biologists, but a word must 
be said on Jordan's recent work on the locomotion of 
the mollusc Aplysia The body of this creature is 
enclosed in a muscular sac provided with n thick 
nerve-network Each nerve Is connected with this 
diffuse nervous system as well as with the ganglia 
The extraordinary thing about the stimulation of this 
system is that, if the pedal ganglion be sumulated the 
effect upon the network and muscular sac is entirely 
different from that proceeding from the cinbrui 
ganglia The brain inhibits motion, it acts as a 
brake These animals and possibly all Mollusca 
resemble such machines as give nse to an excess of 
steam in all their parts which excess is allowed to 
escape by numerous exits The idea of a group oi 
animals which acts in this way is an entirely novel 
one 

The further studies on crabs and dragon fllea are of 
great Interest and we wish it were possible to repro- 
duce their conclusions Enough, howevea-, has been 
said to indicate the value of this work If only the 
nature of the author's views on reflexes were ex- 
pressed more clearly we should be inclined to place 
this book among the most attractive as It certeinly is 
one of the most illuminating, comparative studies that 
have appeared It should appeal to the physiologist 
pnd psycholc^st as much as to the naturalist, and if 
translated (with a glossary af^iended) would be eagerly 
read by a much larger public than will i^^iredate ft 
in lu present form F W Gamblx. 
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SCIENCE AND BEUEF 

Saence and ReUgton tn ConUmporary Philosophy 
By Prof £mile Boutroux Translated by Jonathan 
Nield Pp xl+400 (London Duckworth and 
Co 1909 ) Price 85 net 

T his bo<4c is an able study of the various attempts 
which have been made since the beginning of 
the great scientific movement of the nineteenth 
century to comprehend science and religion in one 
system The writers considered fall into two groups 
according as they approach the problem from a 
naturalistic or spiritualistic standpoint. As repre- 
sentatives of the former M Boutroux takes Comte 
Spencer Haeckel, the psychologists and the sociolo- 
gists The inclusion of Haeckel was perhaps due 
to his populanty his dogmatism and inconsistencies 
arc too crude to be worth th^. attention of an 
analyst so subtle as M Boutroiix'^'^llie discussion 
of the others might be said to be a discussion of 
three suggested unifying notions — the notion of 
humanity that of the unknowable and that of feict 
The first M Boutroux finds too narrow for science 
refuses to accept an ideal from practical human need 
and the essential object of religion is something that 
IS more than man Ihe concept of Spencer gives 
liberty at the cost of significance , M Boutroux show s 
very clearly that Sjiencer was led to it by u false 
standard of knowledge the standard of pure objec- 
tivity according, to which to know the absolute would 
be to know it as one thing among others As for 
the ps>chologists who show that the scientific and the 
reli^ous activities are amenable to common psychic 
laws their reconciliation ignores the difficulty which 
is the disparateness of the specific ideals inspinng 
these activities The sociologists arc in no better 
case for the given social ends to which they propose 
to make religion and science both subservient are 
being by these continually recreated 
M Boutroux s analysis of the spiritualistic efforts 
to solve the problem is equally searching He deals 
first with the apologists Some like the RitschiOans 
appeal to immediate internal conviction as the suffi- 
cient defence for religion there are others who by a 
criticism of science show that it is ultimately founded 
on certain practical beliefs and contend that science 
cannot object to religion merely as belief But the first, 
since they have discarded all theory can do nothing 
but indicate a mere subjectivity, and the second can 
offer only what a^^jiear to be arbitrary bdiefs as 
against the verified h>]X)thescs of science Next is 
considered that philosophy which professes to find in 
activity a principle of unity deeper than the level of 
our intellectual contradictions, and regards tdence 
and religion as complementary but Independent ex« 
pressiont of that unity M Boutroux points out bwe 
a dilemma , if the activity is indeiermlnate it is with- 
out meaning, if it is concrete it returns to us the 
problem with which we started FinaSy, the hypo- 
thesis of James that religloua experience belongs ta 
the subconscious realm discussed, the object!^ fs 
made tiut the subconscious must be mediat^ the 
conscious and that hence its import will again be 
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conceived under the limitations of ordinary cbgni 
tion 

The concluding chapter dwells on the relative and 
symbolic nature of science and its subordination to 
life , on the insufficiency of human life in itself as an 
end, on the ideal of duty which summons us beyond 
the specifically human to a noble struggle and a great 
hope an ideal which Implies faith and love which 
demands a God, and a with whom we can be in 
communion It is in the living reason interpreted 
in the light of duty that science without which we 
cannot live and religion without which we do not 
wish to live find their reconciliation It must be 
admitted that this chapter, fine as it is, could not 
endure the rigorous logic which M Boutroux has 
applied to others His duty is formal and though a 
formal notion ma> as he sa>s be efficacious th'it 
concrete efficacy is psychological, we are no nearer 
a logical synthesis than were sa> with the 
notion of concrete activity But the failure of this 
effort at construction does not dimmish the success 
of the book m its main Intention of critical estima 
tion M Boutroux is like most French writers a 
master in exposition , he excels especially m revealing 
that natural logic by which a biassed view tends to 
correct itself an excellence which indicates both the 
generous critic and the trained philosopher Probably 
no book has been written on the subject which will 
so well repay the student s attention 


THh CHEMIiilRV Ob 1 HE SUGARS 
The Simple Carbohydrates and the Glucostdes By 
Dr b b rankland Armstrong Pp ix + 1 12 (Lon 
don I ongmans Green and Co 1910 ) Price 
35 Oi net 

C HFMISIS as uell as physiologists will welcome 
the latest addition to the monographs on bio- 
chemistry for there is no other branch of the subject 
which has afforded so m my brilliant examples of 
successful synthesis or shed so much light on the intri 
cate problems of cnzvme action 
The editors have been fortunate in secunng the 
coilaborntion of Dr E b Armstrong who has made 
a special study of the chemistry of the carbohydrates 
and writes with an intimate practical knowledge of 
his theme At the first glance through the pages of 
this volume one receives the impression that the author 
starts on too high a plane and assumes an acquaint 
ance with the methods and problems of stereochemistry 
which the biochemicil reader mdy not possess, but 
one realises on reflection that if he has to compress 
into ninety two pages the substance of a subject 
upon which volumes have been written, he has deter 
mmed wisely in concentrating into this restricted 
space those modem developments of sugar chemistry 
which are of special interest to the biologist, and in 
leaving other things to take care of themselves 
It is no doubt for this reason that the mam atten 
don is directed to the natural sugars and glucosides 
and that the arcificial products are only touched upon 
where questions of a more general nature are con- 
cerned 

The first two chapters arc devoted to the structure 
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and properties of glucose and are followed by one 
describing the natural hexoses ind pentoses whilst 
the fourth contains a description of the disacchandes 
I he succeeding two chapters contain an account of 
problems with which the author is more closely identi 
fied, and furnish much the mo^t interesting reading 
In the first of these the subject of configuration in 
its relation to enz>me action is discussed and includes 
the selective action of maltnse and emulsin on the 
glucosides to which F ist her first directed ittention and 
the selective oxidation of alcohols and sugars by the 
sorbose bacterium described bv Bertrand 

I nder Hydrolysis and S)nthesis in which refer 
ence is made to the rate of h\ drol} ^is of the disacch tr 
ides by acids and enzymes the author discusses his 
stereochemical hypothesis bised on a senes of inter 
esting numerical data Such a hypothesis which 
may be tested experiment illy can only enlarge our 
outlook and the same may be said of the mechanical 
similes of templates (p 71) md glove fingers (p 58) 
provided wc regard the Utter ts 1 ischcr did hts lock 
and key as similes only and nothing more The 
writer would however like to raise a mild protest 
against a fusion of (ho two ideas which the author 
mokes use of in the formula on p 58 where the 
atoms of enzyme and substrate arc represented as 
interlocked a theory which on the one hind can 
never be tested exp^rimentullj and on the other 
can offer no advantage over tiu. lock and ke\ or 
other mechanical simile 

On the whole the subject is well and clearlv 
written and there is very little with which the critical 
reader can find fault Here and there certain passages 
occur which might be impro\ed by expansion or modi 
fication and in this connection reference may be 
made to the following paragraphs — 

On p 66 we are told that the difference in the 
hydrolytic behaviour of enzymes and acids is due 
mainly if not wholly (i) to the superior affinity of 
the enzymes for the carbohydrates, (2) to the verv 
different behaviour of the two clisses of hydrolysis 
toward water— which is a consequence of the colloid 
nature of the one and tlic cry st illoid nature of the 
other One would like to know more precisely how 
the superior affinity and colloid nature act in 
fivour of the cnz\me 

I On p 70 the author refers to Fenton’s reduction of 
carbon dioxide to formaldeh\dc by magnesium as a 
deeply significant observation when considered in rcla- 
I tion to Willsta tier’s discovery that chlorophyll con- 
I tains magnesium Arc we to suppose that the mag- 
nesium m chlorophyll plavs ihe part of the free metal** 
If not what is the deep significance of the observa- 
tion? 

There is a slip on p 59 when o-carbon atom should 
be first carbon atom and on p 68 where it is 
stated that sorbose is derived from mannitol Xylose 
is not limited to straw but is found in most kinds of 
wood (p 37) In the seimrate description of the 
dioaccharides for some reason not given three mem 
bers in table viii are omitted On the first page of 
the introduction the author sa\ s The members of the 
sugar group are usually distinguished by names hav- 
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in^ the suffix ose This being the case it seems 
a little unfortunate that the termination ide for 
the generic names of the groups should have crept 
into our system of nomenclature It is equally un- 
fortunate that our present system recognises no means 
of distinguishing rotatory sense and configuration and 
an official revision of both is urgently needed 
Iri conclusion a word must be added in praise of 
the excellent bibliography at the end of the volume 
the usefulness of which would be greatly enhanced 
if the references were numbered to correspond to those 
in the text Under the present arrangement refer- 
ence to the source of information necessitates a 
reference to the chapter then to a long list of names 
and finallv to the contents of a whole volume or 
series of volumes and original papers J B C 


A PROSPECTOR S HANDBOOK Oh MINERALS 

The Recogmtton of Minerals Being a Collection of 
Notes and Simple Tests for the Use of TraVillers 
and Prospectors By C G Moor With Mono- 

graphs on Geology Ore Deposits &c by Donald 
A MacAhster Pp vil + 231 {l-ondon The 

A/iniug Journal n d ) Price ys 6 d net 

T he old davs of prospecting when hcant\ equip- 
ment and slender knowledge if backed by 
sufficient pcrseverancOi were all that uas requisite 
have gone ne\er to return The insatiable dem inds 
of present-day life for purposes both of peace and u ar 
—•may be for a filament for an electric lamp of im 
proved efficiency or a new alloy to impart exceptional 
hardness to steel— have enormously increased the 
range of mineral substances which a successful pros- 
pector must bring within his purview In fact it is 
necessary for him to have at hand more knowledge 
than can be conveniently or accuratel> assimilated by 
the memory and he is compelled cither to prepare for 
himself a series of notes or to put in his pocket a 
book such as that which Mr Moor has prepared 
Himself a traveller Mr Moor wTites with the under- 
standing of one who knows what exactly is the in 
formation requh^ and many of the sections for 
instance^ those dealing with the subjects of panning 
and vanning, contain much detail of great practical 
value which may save the novice much time, trouble 
and annoyance To give that basis of theoretical 
knowledge which makes the radical difference between 
an intelligent understanding of the pnnciples of the 
methods and merely blind rule-of thumb working 
several important monographs by Mr MacAHster have 
been incd^ioratbd in the book He has followed the 
Oustomary titatmait of the subjects, and discusses 
them In sufficient fulness for the purpose in view 
In the recognftfoA ot nilneralt, which, as the title 
tells us forms the main subject of the t^k reliance 
it placed Upon the oolOuf is on initial critenon It 
IS as Mr Moor points out, far from a constant 
character of most spedes, arid, moreover sufTers front 
the disadvantage that the terms In which It is ex- 
pressed are wanting in precision, and that the appre* 
elation of ddloatir difArences varibs condderably with 

iJo, 2116, VOL 


the Individual On the other hand it is the most 
obvious of the ph\5ical characters, and suffices for a 
preliminary separation The range is subsequently 
narrowed by the crystalline form, if an} and by- 
determinations of the hardness and the specific gravity 
until the identity of the mineral is established, the 
conclusion mnv be confirmed by the application of a 
few simple blowpipe and other chemical tests which 
are possible with a prospector’s outfit A full descrip- 
tion of each mineral is given under the colour which 
most conimoniv charnctenses It but cross-references 
are added under the less usual colours The data 
that ore given for each species include the hardness 
and the specific gravity the ordinary chemical re- 
actions the localities where it has been found in 
workable qunntit} and its commercial value At the 
end of this section useful hsts are added of minerals 
soluble in water h}drochloric acid and aqua regia 
and of minerals which arc unaffected by these liquids 
The section that follows on the metallic and non 
metallic elements is particularly useful because this 
information is not contained in a text book on 
mineralog\ L nder each element is given a list of 
the pnncipal minerals in which it occurs, their phy- 
sical and chemical characters and particulars of its 
commercial use and \aluc Other sections deal with 
the important subjects of the working of the lodes 
and the extraction of the metal desired a special 
section in the appendix is devoted to the extraction of 
gold Mr Moor mentions the precious stones but 
gives few details and refers the reader to two works 
the scope and nature of which he describes in the 
appendix Of these one is quite satisf acton though 
costly and too large for a traveller to carry about , but 
the other is full of mistakes in facts and principles 
and is likely to prove a broken reed it is strange 
that Mr Moor should so strongly recommend it 
The book originally appeared in parts ip the 
columns of the Mining Journal and this fact may^ 
perhaps, account for the eccentric pagination, the 
first page coming in the middle of the introduction 
and for the division into sections and not into well 
separated chapters The text is printed on the rights 
hand page only the other being left blank, presumably 
for the addition of notes interleaving would have 
been a neater and equally effective method The 
index IS fair!} complete, but why should an irrelevant 
advertisement have been sandwiched between it and 
the text? 


ELECTRIC DISCHARGES THROUGH GASES 
Conduction of Electricity through Casas anA Radh^ 
activity^a Texif 4 fooh with Expenments By Dr 
R K McClung Pp xvi+245 (Philadelphia P 
Blakiston’s Son and Co , 1909 ) Price 1 so^lare 
net ® 

T hose teachers of who are oonaldaring the 

desirability and priictictfllity of introducing 
Into their more advanced courses oi laboratory woHci 
•ome experiments on the disdurge of > electrfdQr 
through gases and on the phenOnnena of radio^actfvl^ 
will find this bocfic a useful guide Betleving that our 
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knowledge of the fundamental facts has now become 
eufficiently definite to justify the step Dr McClung 
has jBuranged a series of experiments designed to give 
a practical knowledge of the methods employed and 
the results obtained in these nev^er developments of 
electrical science The description of the book as a 
textFbook with expenments indicates the plan on 
which It is written A connected account of the sub* 
jects considered is given from an experimental point 
of vievi with descriptions and diagrams of suitable 
apparatus by means of which students may perform 
the expenments and test the results stated without 
unnecessary complications Thus the book provides a 
convenient summary of the results of recent re- 
searches and is not a volume for the laboratory onl> 

The book is divided into tuo parts chapters i~\ii 
deal with electric discharges through gases and 
chapters viii -xvi w iih rndio-activity In part i 
accounts of kathode and Runt gen ravs and a sketch 
of the ionisation theory are given while descriptions 
of a few expenments on ionisation by ultra violet 
fight and by incandescent solids are add^ \\ e com 
mend to the notice of those beginning research in 
this department the valuable chapter on the apparatus 
and instruments used in the investigations The 
practical hints on the manipulation of electrometers 
and electroscopes given b> an expenenced worker 
cannot fail to be helpful In part 11 experiments on 
the radiations and emanations from radio-activc sub- 
stances on induced activity and on the radio-activity 
of the atmosphere are described and a sketcli of the 
disintegration theory is added V list of 125 expert 
ments is given at the beginning of the book, the 
author suggests that the more difficult expenments 
of which twenty arc indicated, may be reserved by the 
student for a later stage 

We think that students contemplating restarch in 
these branches of ph\sics would find the course a 
Valuable preparation for their work brom the nature 
of the experiments however it will be evident that 
most of them could be undertaken profitably only bv 
those who as a result of their previous experience of 
practical work In electricity have acquired consider- 
able skill m manipulation, for it would be useless to 
set a student who was unable to manage a galvano- 
meter to struggle with the difficulties of an electro- 
meter To set up the apparatus and perform the 
whole of the experiments would require a considerable 
time, but a student who worked through even a small 
number of experiments selected from the list would 
gain a valuable insight into the methods of investiga 
tion in use in this part of the subject The provi 
sion fof purposes of instruction of the apparatus 
which is necessary would we fear, form a difficulty 
in some physical laboratories and paradoxical ns it 
may seem, not least m those in which researches 
dealing with the subjects of the book are In full pro- 
gress 

A few of the definitions In the theoretical sections 
require more careful statement, and the remarks on 
the law 4f decay at the end of chapter xli need 
revision The book Is also capable of consMernble 
improvement in literary style 
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TWO BIOIOUCAL TRFATlSEb^ 

(1) Die Selektionstheorie Eine Lntersuchung von 
August Weismann I'p vi+69 (Jena (AUStav 
Fischer, 1909) Price 2 marks 

(2) Expefimtntelle zur Soma und Gesch^ 

lechts-Dtffetenzicrung Erstcr Deitrag Von Prof 
Johannes Meisenheimer Pp vii+ 149 (Jena 
Gustav Fischtr 1909 ) Price 6 50 marks 

(1) A MONO the most welcome effects of the Oar 
win commemoration held last year at Cam 
bridge has been the reappearance of Prof Weismann 
in the lists as a champion of the doctnne of natural 
selection a cause which for the last fifty years he 
has never ceased to defend with the whole weight of 
his authority and learning But for the Invitation 
from Cambridge to contribute to the memorial volume 
pubhshed on that occasion the veteran professor as 
he informs us in the preface to his Selektions- 
theone, would scarcely have undertaken to add any- 
thing to his former writings on the subject Now 
however, he has not only enriched the Cambridge 
‘•Festschrift with the English essay in which his 
views are so admirably stated but he has pubhshed 
the same treatise in German substantially unaltered 
but with the addition of certain passages in which 
his conclusions on the subject of the reality of the 
selection-process are driven home with fresh force 
and cogency 

In this production Weismann s dialectical ability 
and literary skill shine out as conspicuously as ever 
and It would be difficult to find within the same 
compass, an equally convincing presentment of the 
case for Darwin’s conception of the action of natural 
selection in the formation of species, or one more 
aptly illustrated by examples draw n from many 
departments of organic nature While so much con 
tinues to be written which lends to overcloud and 
confuse the simplicity of the Darwinian position it is 
refreshing to see how Weismann goes straight to 
the point brushing aside those objections that pro- 
ceed from imperfect appreciation of the facts to be 
explained, and quictl> putting in their proper place 
as subor^nate to the selection theory certain well 
attested phenomena w hich have in some quarters 
been supposed to be hostile to Darwinian interpreta 
tions All this is done with the utmost candour and 
courtesy and without the least trace of arrogance or 
contempt for adverse opinion In full agreement with 
both Darwin and Wallace W^elsmann here holds as 
he has always done that adaptation is a universal 
principle in the world of life and that of this prin 
ciple selection affords the one and only possible 
explanation After ruading thi masterly defence of 
the position to be found on pp 48-^9 of the pre- 
sent treatise tnose younger biologists who may have 
allowed themselves to be troubled with doubts as to 
whether after all the theory of adaptation by selcc 
tion has not been overdone may well take fresh 
courage and renew their confidence in ^Darwin’s solu- 
tion of the teleological problem 
Sexual selection to which Dhrwln attached much 
importance has been vigorously attacked from many 
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quarters Some of the staunchest upholders of 
natural selection including Wall-ice himself look 
askance at the theory which seeks to explain certain 
features of colouring and other ornamentation in male 
animals as the result of female preference Here 
also Weismann ranges himself unhesitatingly on the 
side of Darwin l^xual selection is to him a real 
and active transforming force as demonstrable as 
natural selection itself and passing into the latter 
by an easy transition A specially Interesting section 
of the present essay deals with the scent produang 
organs of male Lepidoptera the perfume distributed 
from which Is now known in very many cases to be 
as agreeable to the human perception as it presum 
ably is to that of its possessors or their mates Wcis- 
mann’s own ancillary theory of germinal selection 
'suggested to some extent by Roux s conception of the 
struggle of parts is here lucidly expounded. 
Whether the theory be accepted or not— and many 
it must be admitted, have found it unconvincing — 
there is no doubt that It would account for many facts 
at present not easy of explanation 
(3) The second treatise is of a different character 
It contains a detailed account of elaborate experiments 
on the removal and transplantation of the primary 
sexual organs in the larva of Lymanfna dtsfar com 
monly known as the gipsy moth Meisenheimer 
has succeeded by the help of the galvanic cautery In 
de8tro3nng the reproductive glands in larvs of both 
sexes at vanous periods of growth beginning adth 
the earliest stage after emergence from the egg In 
partly grown larvae he has been able to transplant 
the male pnmary reproductive organs into the body of 
a female and vue vena As principal results of hit 
experiments he considers himself to have proved the 
inability of the reproductive organs, as distinct from 
mere sex-characters for regeneration, and also the 
absence of any formative stimulus for secondary sex 
characters emanating from the pnmary sex-organs 
themselves A transplanted ovary is shown to have 
no impeding effect on the development of the male 
reproductive apparatus, while the ovary itself can 
reach Its fully mature condition when artificially in* 
serted into the body of the male The regeneration 
of sex-characters, where this takes place, is entirely 
unaffected by the absence of the primary sexporgans 
of the indii^ual concerned, or ^ the presence of 
those of the opposite sex The conditions obtaining 
in hermaphrodites naturally occurring among the 
Arbculata are similarly adverse to the theory of a 
special formative stimulus for the secondary sexual 
characters. Meisenheimer is, of course well aware 
that the experimental evidence derived from verte* 
brates seems, pnma facte completely at variance with 
his own results but he adduces much ingenious argu* 
ment with the purpose of showing that the * internal 
secretion ” of the testis and ovary, which is certainly 
a reality has nevertheless no such specific influence 
on sexpcharacters, whether somatic or psychic, as has 
been supposed It is, according to him, entirely a 
matter of enhanced or impeded exchange of material 
(Stoffwechsel) MetabJltsm is partially checked by 
castration, and can be restored by the artificial re- 
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introduction of generative products not necessarily of 
the same species But this metabolism is not speci- 
ally concerned with the sex-apparatus or secondary 
characters and any effect it may have thereon is 
incidental and not essential The authors facts are 
undoubtedly striking and his criticisms of adverse 
views are weighty But his argument as regards 
vertebrates is not entirely convincing 

FAD 


OUR BOOK i^HELF 

Meialo^raphy ( Printing from Metals) Being n full 
consideration of the Nature and Properties of Zinc 
and Aluminium and their Treatment as Plano- 
graphic Printing Surfaces By Charles Harrap 
Pp XVI + 170 (Leicester Raithby Lawrence and 
Co Ltd iQog ) Price 3^^ pet 
This treatise professes to be » text book on the sub- 
ject of printing from metal plates insteid of stone, 
and IS address^ to the lithographic trade The term 
metalograph> is u word invented to specify this 
particular form of pnnting as distinct from metallo- 
graphy as used by metalTurppsts in a general sense 
Although metal has been in use witn more or less 
success (luring the past century it is evident that it 
IS fast coming into more general demand Zinc was 
first used ind is still used very largely but 'iluniiniuni 
has more recently been employ^ as the basis for 
taking or holding the design to be pnnted from The 
readiness to which either metal lends itself in bending 
or curving has in turn suggested the manufacture 01 
printing machines of a rotary character and the 
result IS that there has been a remarkable development 
in the presses used in producing pnnted work by the 
lithographic method 

For some classes of work the stone is still pre- 
ferred and probably better results can be obtained 
from this matenal in some instances , but if the ques- 
tion of first cost of stone as compared with metal 
plates IS to be studied the latter are the more 
economical Again the question of space occupied 
and the great weight of stones for both stora|^ and 
carriage must be considered As already indicated 
the introduction of metal plates has allowed more 
9Cope for the machine-builcler which has quickened 
ana cheapened the output With the ordinary litho- 
graphic stones which must be pnnted from the 
flat it was hardly possible that the old forms of 
presses could be much improved upon 
One other important development has been the 
introduction of the rotary off-set presses by several 
manufacturers which may be used in connection 
with one or more (Xilours in printing Either sine or 
aluminium plates may be used and these are fastened 
round a cylinder which giv^ its impression or off- 
set to another cylinder fitted with a rubber sheet or 
blanket The paper to be printed is then conveyed by 
grippers to a thiro cylinder which in motion receives 
Its impression from that which is covered by the 
rubber 

Very good results are given on cards or even rough 
paper without previous dampening of either n^terial 
this obviates the cmplo>Tient of glazed or calendered 
surfaces which is a decided advantage The finished 
sheets are delivered aujbomatkally and the printed 
face upwards, so that the work can be easily watched 
in course of production Sucdi machines as these wilt 
produce 1300 or more copies per hour f^ in singly by 
hand but the output may oe considerably increased 
by adopting an automate feeder 
The author has treated the whole subject in a verv 
practical manner and his long experience as 0 
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technical teacher enables him to put the book into a 
succinct form suitable ilike for the worker and for 
Che student The volume is also to be recommended 
to the general seeker after knowledge of the printing 
arts 

Modem Tdephotography a Practical Manual of Work 
tng Methods and Application By Captain O^en 
VVmeclcr Pp 80 (Liondon Ross Ltd 1910 ) 
Price paper 15 6d , bevelled boards 2s 6d 

i APTAiN Owen Wiirrijcr is an enthusiastic and sue 
cessful user of telephotographic lenses and in this 
small volume he sets down his experiences in plain 
language and gi\e$ the rules that he has found ser 
\iceable He refers only to the lenses issued by the 
publishers but this is the only drawback to an 
eminently practical and useful treatise Seeing that 
the one advantage of a telephotographic lens is that 
ft gives the image on a larger scale without the need 
for an equivalent Itn^th of camera and that it is as 
ipplicablc to near n? fev distant objects the photo- 
graphy of near objecM is very meagrely dealt with 
But this IS rather an advantage than otherwise as it 
indicates that the author treats onlv with those 
matters of which he has had considerable experience 
The two details that the author s name is chiefly 
associated "with are the use of a hood in front of the 
lens to cut off extraneous light and the use of nega 
tive lenses of different powers for different magnifica- 
tions instead of trusting to variations in the length 
of the camera It is hardly too much to say that 
trivial as these details appear Captain Owen Wheeler 
has b\ means of them revolutionised the practice of 
outdoor telephotography He trulv claims that his 
photographs bear no sign of their special method of 
production f the flatness and fog so often present being 
completely obviated The long hood that he first 
vaum to be available had a rectangular opening in 
front and was of liberal dimensions -here he seems 
to refer only to telescoping tubes little if anv larger 
than the outside of the lens mount If this is so it 
IS distinctly a step backwards in efficiency though the 
aluminium tubes may be more appreciated by the 
manufacturing optician Concerning the choice of 
lenses with an ordinary half plate camera and a lens 
of about seven inches focal length and a c*imen 
extension 01 fourteen inches the author advises 
negative lenses from about 2i-inches to i inch fcK. il 
length the last giving an equivalent focal length 
cf about 8 feet, or u magnification of about four 
teen diameters The aperture of such a combination 
obviously must be small but he does not find diffrac- 
tion to mterfere vitally with definition even at an 
aperture of f/480 There are many excellent illus- 
trations in the book and a final chapter on telephoto- 
graphy as applied to the special requirements of the 
army and navy C J 

A Text Book of Nervous Diseases By Dr W Aldren 
Turner and T Grainger Stewart xvii+607 

(London J and A Churchill 1910 ) Price 1^ net 
This book has been written for the purpose of |»x>vid 
Ing the practitioner and senior student with a short 
and practical account of the diseases of the nervous 
system and is not expected to take the place of the 
lar^ works on the same branch of medicine Owing 
to die limitatioA placed upon the size of the book, the 
descriptlotn of oertain diiorderi such as myxoedema 
and acromegaly, usually eontained in works of ^is 
desenption, has been omitted This we cannot but 
regard as an advantage for there seems no sdentiiic 
reason why diseases of ductless glands sihould be cata 
logtied wdth diseases of the nervous system 
It is of the utmost Importance, in dealing with 
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organic ntrvous. affections that the student should 
possess an cfiicient knowledge of anatomy and be 
acquainted with some methodical plan for the cliniCal 
examination of the mrvous system Wc are happy 
to find in this work a short but clear and satis- 
factory description of the various tests which are 
available to inform us as lo whether u given system 
18 normal or not Ihero is no obfuscating mass of 
detail from which the student has by long experience 
to abstract the useful and eliminate the comparatively 
unimportant but a cU ir succinct presentment of all 
that IS really essential Tlic anatomical chapters are 
similarly well rendered The book so far as organic 
nervous disorder is concerned is singularly replete 
and we can think of no recognised affection which has 
escaped adeouate attention Considering the relative 
proportion of the incidence of organic and of the so 
called functional disorders we cannot but regard it 
as rather a pity that more space has not been devoted 
to the symptoms diagnosis md treatment of the latter 
class Herein however the authors are onI\ following 
the trend of British neurology which h is ilwavs been 
rather in the direction of the stud\ of organic disease 
In these da^s when such in enormous imount of 
work is being done bv non scientific bodies in the 
treatment of functional mal idles it becomes very 
necessary for the trained physician with his infinitely 
superior opportunities to make himself familiar with 
therapeutic measures suitable for such ailments Only 
in this way can unfortunate sufferers be saved from 
those errors of diagnosis which untrained and self 
constituted professors of certain mcnies of therapeutics 
are frequently making and which ire so often of fatal 
consequence The illustrations md diagrams with 
which the book is garnished ire idmirablc and are 
most helpful in illuminating the text The work 
cannot we think fail to be of assistance to those for 
whom it is intended th it is to the student and prac 
titioner 

Australasian Medical Congress Transactions of the 
Eighth Session held in Melbourne Victoria 
October igtiS Vols i 11 ni (Victoria J 
Kemp Melteurne 11)09 ) 

These three volumes of transactions are sure evidence 
if that were needed of the activity of our kinsfolk 
over the sen in matters medical It is quite impossible 
in a short space to deal w iih their subject matter 
which embraces the whole range of medicine surgery 
and gynecology anatomy and physiology pathology 
bacteriology and public health 
Dr Julian Smith discusses the opsonic test and its 
applications to tuberculosis He considers that in com 
petent hands opsonic determinations are trustworthy 
and accurate and m many cases invaluable as an 
aid in diagnosis and a guide to therapeutic measures 
Various papers deal with tuberculin md sanatorium 
treatment in tuberculosis I’rof Welsh Dr Chap- 
man and Mr Storey discuss some applications of 
the precipitin reaction m the diagnosis of hydatid 
disease It was found by Welsh and Chapman that 
the blood serum of a patient suffering from hydatid 
disease which is relatively common in Australia 

? ;ive8 a precipitate with the fluid of the hydatid cyst 
o the present paper the extension of the test by the 
use of old hydatid fluids is discussed H^mo- 
gregarine parasites m a marsupial flying squirrel 
and in the native cat are described Iw Drs Welsh 
Baling Dalyell and Burfitt and Dr Elkmgton 
describes a new ccstode worm (Dthothriocephalus 
parvus) obtained from a Syrian ptient The volumes 
are well printed and illustrated with many excellent 
plates 
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Atlas of Japanese I egetaiton With explanatory 
text Eojtra by Prcn M Miyosh] iet xin 
plates 86-93, pp 6 Coast Vegetatton of Mtddle 
Japan Set xiv plates 93-101, pp j Idountatn 
Vegetatton of Northern Japan (Tokyo L P 
Maru>a and Co , Ltd , London \V Wesley and 
Son 1909 ) 

The series of botanical plates illustrating Japanese 
vegetation, of which the two sets under notice are 
late numbers arc phototype reproductions illustrating 

? »1ant landscapes and a few cultivnte^^hnts arranged 
or the most part topographically The thirteenth set 
contains photographs of a temperate region in which 
Pmus Thunhergti is a typical tree along the coast 
It is shown with a fore^oupd in one cose of Kosa 
rugosa and in another of Calystegta soldanella 
Another photograph represents a broad expanse of 
the Calystcgia and two plates show a curious 
segregation of male and female plants of Carex 
tnacrocephala The nine plates forming the fourteenth 
set are taken from three different mountains Two 
photographs taken on Mount Azuma depict Rhodo 
dendron Alhrcchtti and a natural double-flowered 
variety of Rhododendron hfaehycarpum The scenes 
from Mount Iide include a fine spread of Phyllodoce 
aleuttca interspersed with Geutn drvadotdes and an 
association of Geranium davurtcum with Adenephora 
j^olvmor^ba Mount Iwate is the station which pro- 
vides an unexpected combination of Rhododendron 
kamtschatioum and Pingutcula vulgaris The illus- 
trations measuring about nine inches b> six inches 
are remarkably sharp and well defined and are highly 
creditable to Prof M Mlvoshi and Mr G Nakhara 
who arc responsible for tne original ncgati\cs 

ActuaUtis setenttfiques By Max dc Nansout^ Pp 
180 (Paris Skmleicher Fr^res, 1909 ) Price 3 50 
francs 

This Interesting annual of M Max de Nansouty 
the sixth to appear, will be wclcbmed by the general 
reader anxious to acquaint himself in as pleasant a 
manner as possible, with the more popular of the 
recent advances in science It is natural in this issue 
to see great prominence given to the problems in 
connection with aviation and to electneity in its 
applications but readers will find that most branches 
of science have been drawn upon to produce an inter 
csting miscellany The volume may be recommended 
specially to students of science anxious to keep up 
their h rench without neglecting their own special work 
unduly 

Uaihemattcal Tables wtth FuU Tables of Mathe 
matical and General Constants By R W M 
Gibbs and G E Richards Pp 17 (London 
Christophers n d ) Price 8d net 
These conveniently arran^ tables provide all thM 
pupils in ordinary secon&ry schools and technical 
classes require in their matherhatical and science 
lessons Tliev include logarithitis and antiloganthms 
natural and logarithmic sines and cosines tangents 
and cotangents and tables of formulae and data 

Weighing and Measuring A Short Course of Prae 
Heal Exercises in Elementary Mathematics and 
BhysidA By W J Dobbs Pp lx +176 (London 
Methuen and Co , 19x0 ) Price as 

Though there Is little that is new either in the method 
or contents of this book ttochers will find here a 
clear, welUartanged set of practtcaj lessons on the 
measurement of length area, volume mass and 
density An abundant provision of questions— original 
and otherwise— lias b(«n made especially for eantfiU 
dates iq the Army Qualifying Examination 
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LETTERS TO THE EDITOE 
[The Editor does not hold himself responsibU for opinions 
expressed by his correspondents S either cm he undertakd 

to return or to cortesfond wtth the writers of rejected 
tnanuscripts intended for this or any other part of Natuxi. 
No noHcc IS taken of anonymous communfeafions ] 

A Spotife with a 8Uleeoas aad Calcareous Skeleton 

In Willey’s * Zoological Results part iv , 1900 J J 
Lister described certain small columnar coral like organisms 
from 35-xoo fathoms off Lifu and Funafuti as cakareous 
sponges He named them Astrosclera wUleyana, and on 
account of their isolated position placed them in a new 
family — Astros^teridsc The skeleton was formed of minute 
calcareous spherules separate above but welded below 
into solid walls and blocks, the spherules being formed each 
in a single cell 

Recently Dr C W Andrews obtained from 46 fathoms 
oil Christmas Island four more specimens of this sponge 
A decalcifiod section showed that Astrosclera was prob- 
ably a siliceous Ectyonine spoilg^ for its canal walls 
were bristling with spiny nail shaped slUceous spicules 
(Pig 2) 1 concluded that this siliceous sponge had formed 

a supplementary calcareous skeleton from foreign particles 
which had been picked up from outside so extremely 
improbable did It seem that a sponge could secrete both 
lime and silex l,^ter preparations, however have shown 



Fia 1 —A spaamtn oS Attr»a£ttrm nAlitymma Lister HstursI sbe 
Fio fl —Section showing lemhiB and masses of calcarsoos ntbenths, and 
nan shaped sillceoni ■pKnles. x u 
Fio. 3.— Nucleated cells oontaisiog cakareoas aphcfuies. x6eo. 


me that Lister was right, and that each q^orule (appar 
•ntW of conchite) is form^ in a tingle cell (Pig 3) 

Fig 1 IS that of a living specimen and not of a dead 
stock and yet I con find no trace of anything else than 
sponge tissue and mberule cells Further the superficial 
stellate grooves which are excavated in the calcareous maas 
are formed by the terminal exhalant caiials of a qxuigk 
I continue to regard Astrosclera as a siliceous sponge, 
diotigh 1 have just become aware that an ebilnent 9 ermdn 
xook^ist has a voiy different opinion concerning Its 
nature Assuming that my theory Is correct, Astroiclera 
may possibly owe Its unique character to an anceatrat 
habit of picking up foreign particles— In Hiit caqg— <of 
eakareous detntiu, for the sponge has onb been fouM on 
coral reefs Some of tiie Usne would iSsa^ and become 
re-cryetalliaed in the oqaneciil^ tisfue cells When once 
thii character had been acquired, m clumsy method of 
the monge choking itself up with ddbrie would be re- 
placed by the more^' sdentifie ** prooem of elabbrpting hme 
direct from the^sea water 1 b<m Soon to*aet forth Id 
detail the pros and cons of this theory 

R tbxXPATEtclb 

British Museum (Natural Hidfory), SonffI Kentln|tDfr 


May j 9 , 1910 ] 


NATURE 


339 


A Dlffertac* in th« PhototUctric Effect cauitd by 
Incident end Divergent Light 

In a letter dated April 26 which appeared In Nature of 
May ti, Mr Stuhimann, of Princeton University USA 
describes aomo experiments whicn he has carried out on 
the photoelectric effect of Incident and etner^nt light I 
should like to mention that I have been carrying out aomL 
experiments on the same subject at the Cavendish Labora 
tory, Canabridge» and obtained the same effect as that 
described <}uite recently by Mr Stuhimann Tho experi 
ments were completed more than two months ago and 
the results obtained described in a paper communicated 
by Sir J J ihomson to the Royal Society on March 25 
In view of the appearance of the above letter they mav 
be briefly described here 

A thin quartz plate was covered with a very thin iilui 
of platinum m a discharge tube by directing the discharge 
from a platinum kathode on to it The kathode radiation 
per unit time from th^ filni under the influence of ultra 
violet light was measured CO when a constant beam ol 
ultra violet light was incident at right angles to the Him 
(a) when the beam emerged from the him passing in this 
case first through the quartz plate The intensities of th^ 
kathode radiations were found to be as 1 to 1 16 while 
the intensities of thi. incident and emergent beams were 
as I to 0*5 The conclusion that can be drawn fiom the 
experiments is that an electron liberated by ultra violet 
lights has a component of motion m the dtr'H:tion of pro- 
pagation of the exciting light 

Cambridge May 14 R D Klbeman 


Stoam Tables 

In Nature of April 21 a review appeared of Profs Marks 
and Davis s excellent new tables of steam properties in 
which It is stated without quallflcntion that the new 
calculations of the total heat of saturated steam are based 
upon a second-degree equation H=*o + bt + cP Both in 
the explanatory notes to the tables and still more emphatic 
ally and repeatedly in a paper printed in the Proc Am 
Acad Arts and Silences March to 10 the authors state 
that this equation does not apply outside the limits 
aoo’’-40o^ F Simple numerical tests also prove that the 
tabular figures do not agree with this formula outside these 
limits and the formula would give H its maximum value 
at 721^ F higher temperature* and four heat units more 
in quantity than the tables make it Mr Davis savs that 
no formula yet discovered will apply throughout the full 
range and above about 450® F the figures given are not 
credited with a high degree of accuracy or certainty 

Basing upon these new tables I constructed a formula 
for total heat which was published on December 24 1909 
In the and gives the tabular results with prar 

Ileal exactitude from 70® to 500® F that is from 036 
to 684 lb per sq inch absolute pressure This formula U 

H= i8a6+ f- io’^+8(i6ao- f) 

The following are Its “ errors ” as compared with Marks 
and Davis s tables •— 


r F 

HDiff 

rr 

HDUr 


y> 

“•7 


50 60 

-16 -If 


150 300 

-o*s -O 1 


SSO 

+03 


70 

-07 

+0 I 


Bo 100 150 foo 

"OS o +04 ~o I 

490 300 6a> 

-« 4 +09 +*4 9 


The order of accuracy aimed at In this fortnula is further 
illustrated by the factors 0-9938 0-997 x*oo66* and 1055 
having been tried for the term In i Instead of 1* and having 
felled* while* in place of 10' -h 8 ■■1*350,000* one of the 
factors which was tried and failed was 1,251 150 
The maximum value of H given by this formula it 13x0 
which is identical with that of the tables but it occurs at 
502® instead of 480® Exactitude in placing this tempera 
ture of maximum H by the purely graphic analysis of a 
very few* gxperimentol results id its nughbourhood which 
was used by sharks and Davlsi is evident^ Imp^ble Tlie 
tables do not venture to give sin values of H g^ve 600® F 
My formula mi^ very likely dve considerable errors near 
the * critical p^t,” whlA u somewhere near F 
Here o&er physical infiuenCes prbbably become prominent 
os alao very probably at low temperatures near that of 
maximum water density RoaxxT H SiOTtL 

3 Thirlmere' Road* Streatham S W * May 3 
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1 NOTICED at thi, time uf its publication in the Engineer 
Prof Smith s communication of the discovery of an 
empirical formula which would represent the values of the 
total heat even more accurately than that of Messrs Marks 
and Davis When speaking of their own formula the 
authors remarked (pp 100-1) — It has been used for 
the range above 212 m these tables but they evidently 
meant to limit the range to 400® F although this it not 
clearly expressed in the paragraph from wmth the above 
extract is taken 

1 agree with Prof Smith that it is too much to expect 
any empirical formula to predict what will occur at the 
critical point Ihe Reviewer 


Fireball In Sunshine 

On May 10 at 7h 53m am a magnificent meteor 
was seen by man> observers in the Midlands I have read 
a considerable number of descriptions of the object but 
they are not very definite The meteor was witnessed bv 
persons not well versed in astronomy und exact positions 
tor the apparent flight It was a brilliant object with 
a bluish nucleus and tail of red sparks the observed 
velocity was moderate 1 hough the sun was shining 
the meteor shone with conspicuous effect and more than 
one person supposed it to 1 ^ Halley s comet or at any 
rate a fragment of that bod} 

Seen from Birmingham the meteor a path was from 
the north-east to north west and one good observation 
ascribes to iC an altitude of 30 degrees In a perfectly hon 
zontai course It Is difficult to assign the real path but 
an approximate computation places the height at from 
about 83 to 32 miles along a luminous trajectory of nearly 
100 miles at a velocity of 20 miles per second The posi 
tion of the radiant point is doubtful but several of the 
observations indicate it in Auriga or Perseus The meteor 
travelled over the region of \orkshire or Lincolnshire 
towards the district of Liverpool but in the absence of 
more exact materials it is quite impossible to derive the 
path with certainty 

No start being visible In the bright blue of the Mav 
morning which presented this unusual celestial pheno- 
menon, the observers could not locate the position with 
the required accuracy but it Is hoped that further observa 
tiont will come In from the northern counties of Lngland 
The daylight fireball ’ of Mav 10 last reminds us of a 
similarly brilliant object which flashed out amid the gun 
shine on October 6 last at 9 40 a ni \V F Dewing 


ObMrvationt of Halley a Comet and Venoa 

It may interest readers of Nature to know that the 
planet Venus was visible — plainly visible — m Natal 'll! day 
to-day up to the time of its setting Ihe air was wonder 
fully clear and free from dust or moisture At four o clock 
in the morning Venus was unusually brilliant the light 
therefrom shining into my bedroom Halley s comet rose 
above the honzon at about 4 30 and although distinctly 
visible to the naked eve was pale and insignificant com 
pared to the planet By six 0 clock the comet was no 
longer visible having paled aw t> before the sun had 
actually risen At mid-day excited groups of natives and 
Europeans were gazing with wonder at what was mis 
takenly considered to be Halley s comet visible in broad 
daylight I Venus was then in the zenith her glory defy 
ing the power of the mid-day sun E T Mullens 
Pietermantzbui^ Natal April 22 

Earwigs of India 

In Nature of April 14 was published a review of mv 
half volume on the Dermaptera m the Fauna of British 
India * series In which the reviewer directed attention 
to a most regrettable oversight on my part In omitting to 
allude to the British Museum when acknowledging the 
various sources which supplied me with material 
Fortunately the frequent references in the text betray 
my Indebtedness but I should be glad to take advanta^ 
of the hospltalitv of your pages to make amends at me 
same time thanking your reviewer for pointing oat tUs 
extraordinary omission by expressing now tgf appreda 
tlon of the Invariable and well known courtesy of my good 
friends among the officials of the museuou 
Eastry Kent Mav 5 Malcolm Burr 
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THE TOTAL SOI AR ECllPSh OF MA\ 9 1910 

I T was reported in last week s Nature that, o^in^ 
to very unfavourable weather conditions the 
eclipi^ of the sun visible from Tasmania could not be 
observed at all In spite of the ‘fact that the weather 
conditions in that month were not considered to be 
very favourable the parties that set out from England 
and Australia did not expect to have to contend with 
the very abnormal weather that they actualU expert 
enced Indeed the southern port of Australia has 
according to recent mails been suffering also from 
weather frolics so that these exceptional conditions 
were not limited to the eclipse stations 
Those who have been out on eclipse expeditions 
can quite understand the amount of work involved 
in the erection and adjustment of several high powered 
instruments Under such conditions as onh two 
line days in the Inst fortnight, terrific gules tnd 
thunder frequent us Mr hmnk K McC lean reports 
from his station an idea will be gathered of the 
difficulties under which he and his part^ had to 
labour 

Although the results of the eclipse arc mg Hive it 
IS nevertheless of interest to place on record ihc 
elaborate Instrumental equipment which Mr Mc< lean 
took out with him to use Tho> consisted in the 
mam of two spectrographs for obtaining photognphs 
of the spectra of the chromosphere and corona and 
three coronagraphs of different powers for scouring 


Brooks Sidney J AVorthington England, H 
I Winkelmann Auckland , Allan Young England , 

I S G Dow sett Auckland, and Ernest Jeffs (steward) 

I Auckland , Arthur Wilson (assistant steward and car 
penter) Hobart 

April 4 iqio 

On arriving at Hobart on March 34 1 found that Mr 
Brooks and Mr Worthington had already obtained much 
' information about the poeiible localities for the Eclipse 
t Camp Mr Worthington had also examined the east coast 
I to the south of Hobart and from him I learnt that there 
\ was no really good site to be obtained Later we three 
j made a short excursion south, and found that the whole 
of the country was mountainous and covered with bush, 

' white except for the road which never went far from the 
sea there was no possible means of communication At 
Dover on Port Esperance there was a gap running 
through these mountains and from Hope Island In the 
I harbour a fair view could be obtained giving for some 
I 30 ^ in azimuth a horizon not rising more than 3*^ above 
I the horizontal This was a possible place but owing to 
the presence of Adamson Pcalt;^n«o feet high In the field 
I of view there was a great probability of clouds even with 
I the rest of the sky clear We did not visit Brum Island 
I as the Australian expedition hnd chosen their site there 
and also because the altitude of the sun was only 6^^ 
I at eclipse Having found that the east coast offered no 
i reasonable site for observation the south west coast was 
next visited lo do this it wvs npiessury to take the train 
I to I^unceston and Burnie on the north coast, and the 
following day travel by Zeehan to Strahan also bv rail 
Mr Hughes the manager of the Union Steamship Co 
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records of the form of the corona In connection with 
these instruments he took with him u large 21 inch 
siderostat and a x6-inch coelostat to feed the above 
instruments with light from the eclipsed sun Id 
addition to these he had several instruments of minor 
importance With such a line equipment and such 
willing helpers it is a pity that it was not possible 
to make an attack oh the eclipsed sun 
It will bt remembered that the eclipse track 
traversed the southern part of Tasmania As the 
Australian party occupied Bruni Island Mr McClean 
m order to obviate any local bad weather condition 
set himself the task of selecting another site This 
scattenng of eclipse parties along the path of the 
moon’s shadow on the earth is usually done when 
possible, but sometimes as in this case very con 
siderable extra labour and difficulties are met with 
as It necessitates the additional equipment of the 
expedition with alt the requirements for camp food 
extra helpt Such imp^lments were not likely to 
deter Mr McClean from roughing it in some lonely 
spot away from all civilisation. In order to give the 
reader some idea of the trouble he took in selecting 
a site and some details of the spot he finally deter 
mined upon the following communication I have 
ppceived from him will serve this purpose I may 
however preface this account by stating the names of 
the members up to the date of his letter which 
formed his pirtv — F K McClean England, Joseph 
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at Hobart had communiratrd through to arrange for 
their steamer the Watnui to call in at Port Ua\e\ after 
leaving Strahan on its way to Hobart and we viern met 
by Mr Eva the local manager of the company who did 
everything possible to assist in the arrangement Accord 
Ingly on the next day we started on tSs Watnui under 
Captain I ivingstone and early the following morning 
found ourselves in Port Davey and were on shore before 
sunrise 

We first ascended the hills south of Bathurst Channel 
to get a general view of the countir In every direction 
rose hills and mountains from 600 feet to aooo fe«*t high 
and between them were stretches of land locked water 
leading out into Port Davey p(;oper and the Southern 
Ocean Some of the mountains were mattes of almost 
bare rock while others looked as though covered with 
smooth grass which however, when traversed were found 
to be mostly scrub growth of 1 or a feet depth The 
more distant mountains and those on the west side of the 
harbour were heavily timbered In the valleys were 
patches of bush and small streams of water brownish in 
colour The place was without population there being no 
food except that placed In a refuge for shipwrecked perttons 
and the country to the back being so mounCsInous and so 
thickly wooded that only a few persoi^ have ever broken 
thoir way through to the east ahd nora There are said 
to be wallaby wombats, and wolves (TasAianian devil) 
in the neighbourhood and also snakes, but we saw none 
and fish are reported to be plentiful We climbed to the 
top of Morning Hill and Mount O’Brien and found that 
ground overlooking Davey Harbour and a sea horiton 
across the flat ground by Kelly Buin but the slope of 
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the ascent made it impossible of access with insiruments 
as for part of the wa) the slope was from 35 to 40 degrees 
From the top it was possible to locate probable sites 
and it was seen that there were only two one at Spam ' 
Bay near Hilliard Head and the other Hixson Point or 
Sarah Island, in Bathurst Channel the latter of which 
Mr Brooks and Captain Livingstone were alread} examin 
fng Spain Bay was open to the full force of the ocean 
and was also very shallow so that Hixson Point alone 
remained feasible This on examination was found to 
answer all requirements It was only 100 feet high had 

deep water close in and except for a 6>foot bluff on the 

shore had an easy gradient It was protected from the 

sea by the Breaksea Islands and from wind on the south 

by Morning Hill and on the north by Mount Misery 
Ihere was water within a few hundred yards in a small 
bay where a camp might be set up with a small amount 
of bush cutting The top was flat for some soo feet by 


^dition to tents photographic materials kitchen and 
dining utensils &c The danger that weather would pre- 
j vent the steamer calling in made it advisable not to trust 
to outside assiRtanLe This has kept us very busy though 
we have been given everv assistance Mr Hughes of the 
Union Company has made arrangements for the IVofftu* 
to drop us and our kit at Port Davey on April 9 and also 
to call in twice dunng our stay before it finallv will take 
us awa) on May 10 or 11 to Melbourne 

Accompanying the ^bovc letter were severil photo- 
graphs of the region about Port Dn\ey with a large 
scale map of (he vicinity TTircc of the above photo- 
graphs which when placed together form a pano- 
ramic view looking towards the direction of the 
eclipsed sun (i/imuth 123°) have been reduced and 
arc illustrated here in Fij, i Prom this the re ider 



100 feet and the ahgle of view from it covered the horizon 
from west to north west the actual figures for the low 
horizon being 

Sontb limit of view 98 azimuth from true south ) 
Sum on May 9 114 , 

Cchpse fas .9 , f 

North limit of view ijo „ „ 

We therefore chose this spot for our eclipse observations 
and returned to the ship by mid-day From Port Davey 
we steamed along the south coast passing through isolated 
hundred feet high aim almig a coast line of 
1^® water ^8^ edge and crowned with trees 
offering no possible landing and of abaohitely no use for 
astronomical observations 

Since there were no supplies at Port Davey we have 
had to arrange for provisions for the period of stay, in 

NO 21 16, VOL 8^1 


Will be able to gather nn idci of the appearance of 
the neighbourhiKid and the open view in the direction 
of the eclipse from the observing station at Hixson 
Point 

Fig 2 illustrates a general plan of the neighbour 
hood, and shows by dotted lines the \arious azimuths 
mentioned in the aliove letter 

Up to the present time no information Is at hand 
regarding the erection of the instruments the camp 
life and the rehearsals This will no doubt be 
received soon and will form the substance of a later 
contribution 

In conclusion it ma\ be mentioned that in the 
Westpninster Gasette for May la a Reuter cablegram 
from Melbourne records the observation of the eclipse 
made at sea on the Oceanic Company s steamer 
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Connihic It reads as follows — ^ The eclipse of the 
sun was witnessed on board the Oceanic Company s 
steamer Corinthic, 4S0 miles souCh-west of Hob^ 
lotality lasted from ah 50m to ah 54m The corona 
was unexpectedly structureless^ being equally distn 
buted round the circumferences Thetis were no pro* 
mlnenees nytt plumes or streamers The chromo* 
sphere was dark red and of exceptional depth 

WatiAM J S Lockykr. 


bIR WILLIAM HUGGINS KC B OM IRS 
/^N£ of the pioneers of the new era of astronomy 

opened by the application of the spectro!>copc 
and photographic plate to celestial bodies has Just 
passed into silence, and though the memorial farmed 
by his aorks remains with us no neti block can be 
added or detail elaborated by the hand of its builder 
It is not given to many men of science to have their 
scientific careers associated so ctosel> with new 
developments as was that of Sir William Huggins 
whose death on May 13 at eighty six years of 
age we regret to record It may almost be said 
that he was present at the birth of celestial spectro- 
scopy , when he commenced his work nearly 
fifty years ago, he had a virgin field of study before 
him so that nearly every ol^rvation reveals a new 
fact and almost every night’s work was red lettered 
by some discovery It was inevitable that some lines 
laid down m this early surv^ reouired modification 
as more exact instruments and methods became avail 
able but the observations served their purpose in 
showing that new regions awaited exploration and 
Sir WiTliam Huggins lived to lead investigators into 
the realm thus gained for science and to stimulate 
a new generation to study it In detail 
In 1901 a year after Sir William Huggins had 
been elected president of the Royal Society an appre- 
ciative account of his Work was given by Prof 
Kayser in these columns as a contribution to our 
senes of Scientific Worthies He was then seventy 
seven years of age and had crowned the edifice of 
his scientific publications by the production of a 
sumptuous Atlas of Representative Stellar Spectra 
In 1903 his achievements received the highest official 
recognition by the bestowal vpon him of the Order of 
Merit While president of the Royal Society from 
1900 to 1905 he delivered four addresses in the course 
of which he desenbed some of the woric which the 
society has done, and is doing, for the nation Selec- 
tions from these addresses, with a Short history of the 
Royal Society, were published in volume form in 
1906, and tlie subjects with which they deal were 
thus brought under the attention of a wider public 
than that present at the anniversary meetings at 
which they v^ere delivered Two of the addresses 
were concerned mainly with scientific education and 
the public interest emted by one of them led the 
Roy^ Society to appoint a ernnmittee to consider the 
subject and prepare a report, whidi was afterwards 
sent to the existing universities of the Unhed King- 
dom, with a resolution adopted by the president and 
council asking tliat steps be taken to ensure that 
a knowledge of science is recognised In schools and 
elsewhere as On essential part of general education 
It Is a matter for regret that this manifesto mdiich 
was a'sequel to Sir William Huggins’s advocai^ of 
die claims of sdeeoe in modem lifer led to no denmte 
result A fuller knowledge of the conditions at the 
p^llc schools and univerStles, and mater precision 
In the recommendations of the pommiKae mi^^t have 
gained for him a place among ^durational relenners 
who see their causes triMiphanh 
There Is nO need now to refer In much detail to 
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Sir William Huggins s activities m the domain of 
astrophysics for his work wdl surveyed m the 
Sciendfic Worthies article mentioned already He 
began his spectroscopic studies with Prof W A 
Mnler in hy the examination of the sfiectra of 
n few stars with particular reference to the identlfi 
cation of their chemical constituents Nine or ten 
terrestrial elements were found to exist In the atmo- 
spheres of Betelgeuse and Aldebaran, and other 
elements were suspected While carrying on these 
in\ estigations he submitted *a planetary nebula in 
Draco close to the pole of the ecliptic to a spectro- 
scopic examination and found the spectrum to con- 
sist of three bnght lines the brightest of which — the 
characteristic nebular line-*he believed to be coin- 
cident with a line due to nitrogen This identification 
was afterwards disproved but there remains to his 
credit the fact that he was the first to observe the 
bright line radiation of some nebuUe 
Sir William Huggins was also the first to apply 
the Doppler Fize lu principle to the measurement of 
radial velocities He showed in 1867 that motion in 
the line of sight could be determine by measuring 
the displacement of spectrum lines in a star or other 
heavenly bod> , but though his \^ork and that to 
which It gave nse at the Royal Observatory Green- 
wich, demonstrated the feasibility of the method the 
results were too discordant to t>e of substantial ser 
vice to science Not until Vogel applied photography 
to the subject about twenty years later was real 
success achieved, and the value of the principle in 
astrophysical Investigations realised 
Photography had been used by Sir William 
Huggins in cooperation spectroscopy long before 
Vogel showed the precision with which radial veloct 
ties could be determined by its aid He was probably 
the first to obtain a spectrograph of Sirius in 1863 
using a wet plate though he failed to secure any 
impressjtons of lines in the record After the inven 
tlon df the gelatin dry plate several years later the 
attempt to secure photographs of stellar spectra was 
renewed and success was attained Using instru- 
ments placed at his disposal by the Royal Society he 
photographed the ultra violet series of h}'drogen lines 
in the spectra of six white stars this l^ing the 
first time the senes had been revealed either in 
terrestrial or celestial chemistry It is a little sur 
prising, therefore that he did not anticipate Vogel 
in the application of photography to the determlna 
tions of radial velocities which have led to such 
valuable additions to our knowledge of binary systems 
and Che greganous movements of stars 
Not so much IS known, periiaps of Sir William 
Huggins’s work in other astronomical directions as 
of that in celestial spectroscopy With Prof Stone 
about 1^ he made some investigations with the 
object of measunng the heat received from stars 
using a thermopile, and concluded that distinct imll 
rations thermal effects due to stdiar radJacions 
were obtained, but the results are now known not 
to l)e trustworthy Twenty years later Prof Boys, 
using his far meu'e sensitive radiometer was unable 
to find any definite effects from the brightest stars 
and only when a more delicate radiometer Was used 
by Prof Nichols in conjunction with the great tele- 
scope at the Yerkes Observatory was it possible to 
secure distinct deflections due to radiation from stars 
like Vega antt /Vreturus ^ 

Such renrion as this of eariy observation^ is, we 
take it, a concomitant o( scientific promss How- 
ever well an investigator may build, mb iconoclait 
with superior equipment atta deeper k n ow l e d ge of 
causes of weakness of Oondosfanfj overtiirows tfae 
edifice and erects hlf-own piiUr ki pipce Tkttt 
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is frequently little left of the anginal foundation 
each structure represents an advance upon that which 
Jt supersedes Sir William Huggins recorded in 1867 
that he had detected the presence of water vapour in 
the atmosphere of Mars and re-affirmed his obscrva 
don later al his observatory at Tulse Hill, but critical 
Inquiry afterwards showed that the conclusions had 
been drawn too hastil) While however those 
observations must be discarded we have the recent 
investigations at Prof Lowell s Flagstaff Observa 
tory ^ving clear evidence of the presence of aqueous 
vapour in the Martian atmosphere So like a coral 
on its base rises the living body of science upon the 
monument of past effort Cemented upon the rock 
f nature, Sir William Huggins stretched out his 
ands toward the stars and if a succeeding genera 
tlon is able to examine the secrets of the heavens 
more closely than iKas possible m earlier days let it 
remember the patient pioneer work required to form 
the base of the pinnacle from which observations can 
now be made RAG 


PjROF STANISLAO CANNIZZARO 

B y the death of Cannizzaro another link between | 
the chemistry of to-day and that of the mid 
Victorian era has been broken — a link which perhaps 
more than anv other served to connect two well 
defined and sharply differentiated epochs m the history 
of nineteenth-century chemistry Cannizzaro was not 
a great discoverer in the ordinary sense of that word 
th** number of his published researches is few and 
the field of inquiry he cultivated comparatively re- 
stricted His greatest discovery indeed was his own 
countryman Amedeo Xvofiradro The fundamental 
conception of Avogadro that the gaseous laws of 
chemical combination — the laws assoaated with the 
names of Dakon and Gay Lussac — could be explained 
by the simple hypothesis that equal volumes of gases 
under identical conditions of temperature and pressure 
contain the same number of molecules was as the 
seed which fell upon stony ground Even the efforts 
of Ampere — a man of far more influence in his genera 
tion — to cause it to fructify had no immediate effect 
Berzelius for a time dimly apprehended the poten 
tiolity of the supposition but he eventually lost his 
way under the blind guidance of dualism and led 
Europe wrong for a quarter of a century The 
Crerman school it is true mainlv under the direction 
of Gknelin gradually shook itself free from dualism 
but It wandered still further from the true faith and 
by the middle of the nineteenth century chemical 
theory was utterly befogged and its doctrine bristled 
with inconsistencies contradictions and anomalies 
Cannizzaro appeared at the psychological moment 
as the phrase goes In its effect the publication in 
18^8, of his Summary of a Course of Chemical 
Philosophy ' created a revolution in chemical thought 
^iiardly less momentous than that which fdlowed tlM^ 
appearance of Dalton^s New System ’ The pub- 
lication of a aylUbut of a lecture course is a simple 
epough occurrence and perhaps never before marked 
an epoch But Its effect in this ease was instantaneous 
and profound Cannizzaro demonstrated ^at the 
hypotnesls of his forgotten countryman constituted 
the means of placing the most important of all 
chemical constafUs on a deflnqUe basis, it rendered 
our concept's of atoms gad molgculee atomic 
weights and ftOuiyalents, mstgus volumn and 
valency and « 3 l that Is associated writh or consequent 
upon theee conceptions logical and consistent 
It is not too much to car that Cannizzato^t inter 
vantion at this time saved the position of the atomic 
theory The eariy 'aizdes of the last century were a 
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period of much perturbation, there was then a sort 
of parting of the wnj's Wiihamson laboured to stem 
the tide of lofldeiity but many were unconverted and 
some even hardened their hearts We henr little or 
nothing to-day of the scepticism which was fashion 
able among the }Oun^ bloods of fifty yeirs ago It 
IS largely due to Cannizzaro that our faith has been 
strengthened and purified 
There Is something dramatic in the circumstance 
that Cannizzaro should hive pissed awiu at the time 
that all Italy is celebratinf^ the achievements of Gun 
bald! and hitf never to-be forgotten Thousand in effect 
ing the establishment of Italian unity a cause in 
which Cannizzaro hud himself struggled and suifered 
and in which he was destined to take a share in 
shying to a successful 1 sue 
Cannizzaro was born at Palermo tn 1826 where 
his father was president of the High Court of Chin 
eery He was originally intended for medicine but 
under the influence of Melloni he began the btudy of 
natural science more pirticularlv chemistry under 
Pina, tn whose iaborator} he bocanu. pr^ftatateur 
The revolution of 184S found Cannizzaro in Messina 
and the youth of twentv two an office** of irtillery and 
a memlier of the Sicilian Parliament For nearlj 
nine months the revolutionmeH held out against Per 
dinand*t army but Messina was exentually bom 
horded and sacked and C annizzaro and what re 
I mbined of his band were driven to 1 normim W ith 
I the disaster of Novara and the abdication of C harlcs 
Albert the Sicilian movement colhpsed the msur 
gents retreated to Catania and thence by Castro- 
giovanni to Palermo where C nnnuziro succeeded in 
getting on board a Sicilian frigate and in escaping 
to Marseilles He was now almost destitute but 
friends helped him to Farm and thanks to Cahours 
he found a place in Chevreul 4 laboratory in the 
Jardin des Plantes and began the study of the amines 
in conjunction with Cloez In 185 1 he became pro- 
fessor of physical chemistrv nt Alessandria in Pied 
moot where he discovered Wnz\l alcohol and worked 
wnth Bertagnini on anisic 'ilcohol Tn 18;,^ he was 
elected to the chair of chemistry at Genoa where he 
drew up the famous Summary of which mention 
has been made 

At this time the cause of It'ilian unity wis tn the 
ascendant and by i860 thanks to the affairs of 
Magenta and Scifenno the consolidation of Central 
Italy was complete Sicily was once more ablaze 
and before the middle of May Ginbildi and the 
Mille had effected its fiberation Cannizzaro 
immediately returned to Palermo and threw himself 
into the work of organising the politic il future of the 
island and its relation to Italian uniiv He then re- 
sumed his academic work at Genoa but in the follow 
ing year he was invited to the chair of chemistry at 
Palermo where he remained ten >ears taking an 
active share in the mamgement of the I niversitj 
and serving for a time as rector 
In 1871 he was called to the I mversity of Rome 
and made a senator of the kingdom As director of 
the Chemical Institute at Pamsperma he gave session 
after session for nearly forty >ears systematic 
courses of lectures on general and organic chemistry 
and pi^actkally every Italian chemibt of note now 
living passed through his laboratones and worked 
under his inspiration and direction 
Cannizzaro was a foreign member of many learned 
socied^i and of nearly every academy in Europe 
At the dme of his death he was the oldest foreign 
member of the Chemical Society of London having 
been electodJn i86a In 1872 he delivered the Fans 
day lecture to the Bociet\ gnhng a charmlnif: ami 
graceful exposition of the genesis of the doctrine wnth 
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which his name will for ever be associated In 1889 
he was made a foreign member of the Royal Society 
and two years later was awarded the Copley medal for 
his services to chemicul theory On the occasion of 
his seventieth birthday Nature published an appre 
ciation of his labours in the series of its Scientific 
Worthies accompanied by a portrait (No xxx 
1897) From this account it may oe permitted to give 
the following extract — 

Cannizzaro when compared with such men as 
Berthelot ind certain of the leaders of the German 
schools of chemistry or even with some of the >oungcr 
generation of Italian chemists cannot be called a 
voluminous writer In all about eighty memoirs 
have proceeded from his laboratory It is on the 
special quality and character of his pubbshod work 
rather than on its extent or on the range and variet\ 
of its subject-matter that his fame depends In this 
respect he j-csembles the late August Kekul6 The 
names of both men will for ever be associated in the 
history of chemistry with the promulgation of 
generalisations which mark epochs in the develop- 
ment of chemical science T £ T 


PROF F IAN BENEDLN 

E DOLARD van BENEDFN who died on April 
28 adds another to the already long list of illus- 
trious zoologists who have left us since last summer 
He belongs essentially to the epoch whuh brought 
forth Anton Dohm and Alexander Agassiz whose 
loss we have so recently mourned, and like them he 
participated in the triumphs of biological achieve 
ment which mark the 'sixties 'seventies and 
eighties of last century If Dohrn may be called 
the founder of marine laboratcx’ies and Agassiz one 
of the originators of modern oceanic research 
van Heneden may surely be st>led the father of 
modem cytology For it was he who discovered the 
exact similarity of the male and female nuclei in 
fertilisation and the halving of the number of chromo- 
somes in gamctogenesis 

Born at Louvain on March 5 18^ he was the 
son of that distinguished zoologist Prof P J van 
Beneden of the Catholic University of Ixiuvain He 
was educated at Louvain m the univcrsitv Tnd later 
he studied in Germany especially at Wurzburg under 
Kolltker He succeeded the zoologist Lacordoire at 
Liege, and was put In charge of the course of zoology 
in the faculty of sciences in 1871 at the age of 
twenty five In 187a he was appointed professeur 
extraordinaire and In 1874 professeur ordinaire This 
position he held until his death and made full use of 
the opportunities it afforded him of advancing the 
interests of his favourite science Though his prin 
dpal achievements were in the domain of mammalian 
embryology and cytology his work covered a wide 
field He was the first to give an accurate account 
of the structure and life-history of those strange para 
sites of the Cephalopoda, the Dicyemida (1876 and 
i8$a), and he founded the conception of a group 
between the Protozoa and the Metazoa to which he 
gave the name of Mesozoa, a conception which has 
largely influenced speculative zoolo^ In conjunc- 
tion imth his pupil Julin, he carried out some in- 
teresting researches on the development of the 
Tunicata, and one of the last of his zoological works 
was an important memoir m the Anthozoa of the 
Plankton exj^itkMi He Is also the author of 
searches on Gregannes Crustacea, LImulus, Cetacea, 
and other moups 

His work on mammalian embryology, to which 
he wes apparently led by his researches on the ovum 
chiefly concerns the rabbit and the bat Mss first 
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papers on this subject La Maturation de 1 CLuf la 
r^ndation et les Premieres Phases du Develc^ipe* 
ment embr>unaire des Mnmmif^res (1875) and 

Recherches sur 1 Embryologie des Mammifires 
(1880) were noteworthy for bis description of the 
cleavage and for the comparison he instituted be- 
tween the fully segmented ovum and the gastrula 
Though these speculative views proved untenable, and 
were eventually given up by him they had a con- 
siderable mflucnce in stimulating Interest in the sub- 
ject and so leading to further researches Later 
(1884) he gave m conjunction with Julin the first 
complete elucidation of the fcetal membranes of thf* 
rabbit and certain other types and he was the first 
to name the pro-amnion and to explain its signifi- 
cance He wTs further successful in making out 
the early stages of bats and ns far back as 1875 he 
directed attention we believe for the first time to the 
remarkable method of impregnation in these animals 
His paper on the development of bats published in 
the Anatomtscher Anzeiger for 1899 contains the 
results of manv > ears’ observations, and is regarded 
by tmbrvologists us the most far-reaching of all his 
mammalian work 

But although van Beneden s name will always 
hold a prominent position in the history of embr>o- 
iogv it IS by his researches on the minute structure 
of living matter that he will be chiefl> remembered 
Of c^tolog> as this branch of science 1$ now culled, 
he will always be hailed as one of the fathers He 
early directed his attention to the subject and his first 
important published work Recherches sur la Com 
position et la Signification de 1 CFuf M^moire 
couronn^ dc I'^cad^mle ro>ale des Sciences de 
Belgique published in 1870 dealt with it This 
was followed in 1875 by his memoir alread> referred 
to on the maturation and fecundation of the ovum of 
the rabbit and in 188^ by his greatest work Re 
cherches sur la Maturation de 1 G^uf la F^ondation 
ct la Division cellulaire Then follows a lull m his 
activity caused no doubt by the terrible amdent 
which hapjiened to him about this time on the V iger 
and us a result of which he was unconscious for 
three weeks and incapacitated from work for 
two years and it was not until 1887 that he 
published in conjunction with A Neyt his Nou- 
veltes Recherches sur la F^ndation et la Division 
mitosique chez 1 Ascarldc mdgaloci^phale Ail his 
great achievements in cytological research are re- 
corded in this scries of remarkable papers They 
prove beiond all possibility of doubt the right of 
Fdouard van Beneoen to take his place in that select 
band of great original observers to whom science 
owes her progress 

Bv his use of Ascans megalocephala as the material 
of his Investigation he introduced a means of 
research which in his own hands and those 
of his followers led to the most important results 
He was the first to show for the ovum that the 
chromatic threads are a portion of the network exist 
ing in the ngcleus He laid special stress upon the 
fact that the two daughter chromo^mes were alike 
to the smallest detail and he first pointed out that 
they pass to opposite poles of the spindle dis- 
covered the cofptucide centrale in 1876 (first seen it 
Is true by IHemmmg in 1875) demonstrated 

its impo^noe in cell division He was also the 
first to show that it is in nfany cases, if not m all, 
a permanent organ of the cell (1885 an^ 1887) H9 
also discovered the tphkre aitfuchvt Both these 
structures lafer recehm other names« the former be- 
ing known as oentrosome and the latter as centro* 
sphere, but whatever nairfes be applied to thenv-* 
a matter of no importance— the fact remains that they 
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were discovered and their importance appreciated, by 
van Bcneden 

Finally and this perhaps ib the j^reatest discovery 
associate with his name he showed In 1883 that in 
the last gametof^eniL divisions by which the o\uni is 
produced the number of chromosomes of the nucleus 
becomes reduced to one-half the ori|pnal number 
and the like fact for the spermatozoon was dis- 
covered in 1884 bv him working; in conjunction with 
C Juhn Though it cannot be asserted that he was 
the first to give a complete account of the morphology 
of fertilisation yet it may fairly be said that he went 
as near to that as anv other worker and that he w is 
one of the three zoologists whose discoveries led to 
the complete elucidation of that phenomenon I-astly 
we must not forget to mention that he founded and 
edited the Archives de Btologie in which some of his 
most important work was published 

\ an ^neden was a strikingly handsome and dis- 
tinguished looking man II is splendid figure will not 
readily bo forgotten by those who were present at 
the Darwin cenienarv celebration at Cambridge last 
vear He was a keen and active sportsman and his 
proclivities in this direction often led him far afield 
to Sweden for reindeer and as we have seen to 
Switzerland fur climbing He was a laur^at and 
correspondant of the Institut de Fmnce correspondant 
of the \cadamies of Dorhn Vienna and St Pelem- 
burg foreign member of the \c^dlm\ Dei 1 incci 
of Rome and an honorar\ member of man% 
other similar institutions in different parts of the 
world He was an honorary doctor <»f manv uiiivcr 
sitics including those of Oxford and C ambridge and 
had ipany other titles and honours A S 


NOTF^ 

Thk next meeting of the Roval Socuty will be held on 
Thursda) May 26 when the Croonian lecture will be 
delivered by Prof G Klebs on Alterations of the 
Development and Foniis of Plants as a Result of Pnviron 
ment 

Owing to the lamented death of King Pdwsrd the 
Chemical Societv s banquet to the past presidents who have 
completed their jubilee us fellows has been postponed from 
May 26 to the autumn We are also asked to nnnoume 
that the conversazione of the Entomological Society of 
London fixed for Friday May 27 is postponed in 
definitel> 

Tub annual May lecture of the Institute of Metals will 
this year be delivered by Prof C owland F R S vice 
president of the institute who will take as his subject 

The Art of Working Metals in Japan * The lectun 
will be given on Tuesday May 24 at 8 30 p m at the 
Institution of Mechanical Engineers, Storey's GaU ^^eftt 
minster S W Tickets admitting visitori may be had 
gratuitously on application to the secretary of the Insti 
tute Mr G Shaw Scott Caxton House Westminster 
S W to whom applications should be made not later than 
Saturday next 

Two meetings — the first with I-4>rd Venilam In the 
chair — were held on Friday m St Albans to support the 
scheme of the society for excavating the site of Verulnm 
during the ensuing fummer apd autumn The site covers 
close on 200 acres and although the Roman walls and 
other buildings were used as a quarry In obtaining 
materials with which to construct St Albans Abbe) thi 
gi eater part of Verulam it unique in that It has sever 
been built upon The beheading of the proto-martyr 
Alban togetlw with other circumstances, suggests that 
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remains of early ( hrutiun churthes may be disco\ercd 
and in anv luse the theitre and forum are known to 
have been larj^er than in) olh^r similar buildings in 
I ngland 

On Tuesday Miu 24 Prof I ove will begin at the 
Roval Institution a louri^c of two lecturch on harlh 
iides, the stcond to be dilivired on Monday May 30 
and on Thurssday May 2O Dr W Rosenhain will deliver 
the first and on Wednesdnv June 1 the second of two 
lectures on Alloys on Indiy afternoons Mav 27 and 

June 3 Dr D H Scott will deliver the remaining two 
of his course of thre let tures on The World of Plants 
before the Appeirinie of Howirs The hnduv evening 
discourse on May 27 will be delivered bv Captiin R 1 
Scott on The Forthcoming Antarctic FxpcdiUun and 
on June 10 by Dr H Drsinndres on The Progressive 
Disclosure of the hntir Atmosphere of the Sun (in 
hrench) 

France seems inclined to follow the exumpU of 1 ru«»sin 
in forming a rovernment Dipartmint for the Pre ervntion 
of Natural Monuments lat CKioljer an Intirn ition il 
( ongress for tht Protection of I andsi ape was h( Id in 
Paris the Cemian Anib issndor being one of the vice 
presidents Ihe Pru sum orf^anisation for the pr serva 
tion of nature — the l rm Nituril Monuments referring 
to natural seem ry and indif^tnous fauna and flora — wa 
highly praised by Fnneh men of scieme and it was pro 
posed to take steps for the institution of a similar svstem 
in France Prof Mivoshi of lokvo m a brochure laid 
before the confennee sp« ak Ini^hlv of the Prussian move 
ment and invites Japan to take u similar precaution 
Prof Kumm of Danzig illu tratixl th< working of th 
statute against disfiguration of scenen Of particular in 
tirest was Dr Ihrmann s p mh r on natural porks for th 
protection of animal and plant lift which have long been 
a Cerinnn institmion Ih* second Conference for the 
Preservation of Natural Monumc nts in Prussia has also 
just been held at Berlin It is worth remark that thr 
t erman Press and public take a ke* n interest m this useful 
work There is we may add plenty of scope for uch 
work in the United Kingdom but it must h* done soon 
before the building speculator and the municipal engineer 
have quite cxterminuhsl nature in thisc islands 

The number of / Xnlhropologtc for March April under 
the title of Les Sofs chez les Abadhites of North 
Africa contains the first portion of an important study of 
tribal sociology by Dr J Huguet The va^^ue term Sof 
18 defined by the writer as tin reunion of nil those 
individual# who bv reason of eominunity of origin needs 
and political interests have been forced to associate for 
purposes of attack and defence Ihi political influence 
of associations such as these has recently attracted much 
attention from the ofliiers responsible, for the control of 
these often unruly tribes 

In the May issue of Travel and Explaratton Miss 
E C M Browne d« scribes an adventurous journey by 
two ladiea to the fnmuiiN sacred lake Manasarowar in 
Tibet which has been hitherto visited only bv a compara 
lively small number of huropcans Evidently recent British 
action in Lhasa has borne fruit so far west as 
Manasarowar The head Lama of the local Gomba was 
very friendly and went so far as to allow the Bhotiya 
coolies following the camp to shoot birds In the holy 
waters an unusual concession on the part of a Tibetan 
Buddhist who in t1u*ory at least is much opposed to 
taking animal life 
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In L 4>ilftfo^o{ojie fcur March-AprU MM E CartsllAc 
And 1 Abbd H Breuil continue their jurvey of the paint 
•ing$ and engravings found in the oaves of the Pyrenees 
The caves described in this article are those of Gargas, 
•not far from Montrcjeau and Bddailhac and Pradi^s» 
near Tarascon The first of these contains a remarkable 
aeries of paintings and engravings depicting hand marks 
animals such as the elephant^ bison, horse, and what 
eeems to be a rude human figure resembling other Euro- 
pean specimens of PaUeoUthlc art as well as that of the 
natives of Australia and the South African Bushmen A 
siimlar collection of examples of primitive art from caves 
once occupied by Bushmen on Mt Silorwana is desenbed 
by Messrs Mennell and Chubb under the title of Some 
Aspects of the Matopos *' in the first part of vol vtli 
(1908) of the Proceedings of the Rhodesia Scientific 
Association just received The figures of the giraffe 
guinea fowls and flying ants are particularly realistic and 
supply excellent examples of primitive native art 

The Choctaw of St Tammany Parish In Louisiana 
the now scanty remnants of a once famous tnbe are 
described by Mr D I Bushnell, Jun , in the forty fifth 
Bulletin of the Smithsonian Institution They have now 
forgotten most of their characteristic industries — pottery 
and basket making — and have lost the art of fishing most 
of their needs being supplied from the nearest store but 
though they have been for a long period subjected to 
Christian influences they retain many of their primitive 
beliefs Thus a solar eclipse occurs when the sun is rest 
ing and cleaning himself from the accumulated smoke of 
his fires Thunder and lightning are produced by two 
great birds and when the female is laying an egg in her 
nest in the sky there Is a thunderclap The good spirit 
Aba takes to his heaven the ^Irits of ail tribesmen save 
those dying by effusion of blood and murderers The evil 
spirit Nanapolo wanders in the recesses of the forest and 
though he is feared he never succeeds in gaining possenion 
of the soul of a Choctaw They have practically lost their 
belief in witchcraft and have never assimilated the prac- 
tices of VoodooUm so popular among the negroes around 
them Mr Bushnell has excavated a series of mounds 
which throw some light upon their prunitive culture 

The great flights of crossbills sriiich visited this country 
and the Continent last summer and autumn have in our 
islands at any rate, remained In many placet to breed 
In the May issue of Wltherby*s British Birds a large 
number of instances of tuCh nesting are recorded and It 
is confidently expected that many more will follow The 
loeaUtlet include the Southampton district, Wickham the 
New Forest Kent Staffordshire, Suffolk, Surrey and 
jSussex fhe nests were mostly or invariably built in 
Scots firs those near Burl^, in New Forest being 
placed In the forks of borixontal boughs at a height of 
some 30 feet from the ground and a doien feet from the 
stem It is suggested Chat gn unusual abundance of Scots- 
fir seeds may have led to the visltaHon 

Dll R Dkninqu, In voL xvill part ! , of the Bsrichi* 
d Naiurfer GeseUschafi su Frefberg, has done good service 
{n demonstrating the marked distinction between the 
bablrusa of Boru and its relative of Celebes The origiital 
Sus babirMsa of Unnwus came, It appears, from Bom 
but the Bahifum ef/Mms of Lteeon’a * Mammaloglo,” 
cwhich was supposed by its deecriber to eome from the 
same island, and to be identical with the Linnean spedee, 
is based on Celebes speoiment For the Bom species Dr 
Deningcr takes the oaM BMmsA Mifusu while for 
its Celebes vepresentative he proposes the new title S 
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ceUbsHsis although in our opinion he ought to have re- 
tained Lesson s B alfurus Until the author brought 
home specimens the Boru bablrusa seems to have been 
represented In European museums only by a few skulls 
the distinctive peculiarities of which were not recognised 
It Is distinguished by its nearly smooth hide of which the 
colour in adult males Is greyish brown above and light 
brown below and also by the thick coat of short bristly 
hairs, which becomes thiUcest at the root of the tail The 
general colour is whitish-grey tinged especially on the 
head with yellow Females and young males are darker 
The Celebes species, on the other hand has the well 
known nigged and furrowed hide almost naked and 
brownish-grey in colour The skull of the Boru bablrusa 
is short and wide with the extremities of the nasals not 
narrowing to a sharp point between the sheaths of the 
upper canines In the manner characteristic of its relative 
in Celebes and there are also differences between the tusks 
of the two species Dr Deninger who adopts Stehhn s 
theory that the bunodont dentition of the Suldae is derived 
by degeneration from a solenodont type concludes by 
expressing the opinion that Babirusa Is nearly related to 
the Slwalik Merycopotamus both genera agreeing in 
the parallel direction of the two lines of cheek teeth the 
general form and small size of the crowns of these teeth 
the shape and direction of the tusks and certain other 
features 

Thx Board of Agriculture has taken advantage of the 
powers conferred upon it by the Destructive Insects and 
Pests Acts and hat issued an order affecting the follow 
ing — ^The vine louse {Bhylloxtra vastahix Planchon) the 
San Josd scale {Aspidiotus p^rnictosus Comstock) the 
Mediterranean fruit fly (CeratiUs capitata Wiedemann) the 
Colorado beetle {Dorypliora decemUneafa Say) the large 
larch sawfly {Nemaius enchsonti Hartig) the potato moth 
(LiJtt solaneUa Boisduval) the gipsy moth (Upans 
[ocneria] dispar Linn4) the brown tail moth (Euproetts 
chrysorrhoea Llnn^) the nun moth {Liparis monacha 
Linn^), the cherry fly (RhagoleUs cerasi Linn^) the nar 
cissus fly (Mtradon equestris Fabricius) black knot 
righUa morbosa Saccardo) wart disease or black scab of 
poUtoes (Synchitrium endobioticum Pcrcival) tomato-leaf 
spot (Sspfona lye^psrstct Spegazzlni) melon or cucumber 
oanker (Myeosphosrella atrulUna Grossenbacher) and 
American pear blight {Adcrococcus arnyh^orus BurreU) 
Under the provisions of the Act any person selling or plant 
Ing any seed, cutting, plant &c attacked by any of these 
pepts is Uable to a penalty of lol A like penalty is 
incurred if anyone falls to notify the proper imqiectora 
when any of the pests appear In his garden or If he omits 
to carry out the measures specified by the Board for the 
prevention of the spread of the pest The inspector mav 
enter any premises where he has reason to suppose one 
of t^ese pesU occurs and mtaipine any plants He may 
go further and order the destruction ot plants affected 
if the local authority consents to pay compensation This 
is the part of the Act that has been most criticised, and It 
still remains to be seen hOw much good Is done when the 
most effecuve, if also ties most drastic method of treatfv 
meat may be excluded But tlu, older shows that the 
Board is alive to the necessity for action and it wilt no 
doubt discover a way of gettia^ over this particular 
difficulty If the order constitutes a new terror for amateur 
gardeners and carelsiss ousserymen it also emphosfoes the' 
nsceseity for horticultural Isotruotkin in i£he schdbts \nd 
justiftes the evening Hdasset held in many of the counties* 

A ctmiovi manna-like Incrusfatioa or was aoDeefod on 
twigs and leaves of fflasodetuffdii gUwcum Is described by 
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Dr D Hooper in the Journal of the AsHtlc Society of 
Bengal (vol v No 9) It has been identified as the 
secretion of Phromma marginella bn insect passing in 
India under the name of the ghost bug The substance 
contains sugar in the form of dulcitol, which the author 
refers to a special secretion in the plant 

As article in Fngitr s BoiaHische JahrhUcher (vol xhv 
part ! ) by Dr R Knuth on the formation of hybrids in 
the genus Pelargonium should be interesting to horti 
cultunsts and botanists alike The large number of 
Pelargonium hybrids contrasts greatly with the three 
hybrids known for Geranium and two for Frodium It is 
strange to find that five sections of the genus furnish no 
hybrids while crosses between species in different sections 
are not uncommon The author remarks that \s a rule 
there is no fusing of parental characters but more often 
one supplies the leaf and the other the flower characters 
in the hybrid The English pelargoniums known in 
this country as decorative or fancy arc attributed to crosses 
between grandtflorum of the section Pohaebum and the 
species cucullatum cordalum and angutosum of the section 
Pelargium Dr Knuth recognises the excellent work of 
English horticulturists and places a high value on the 
classic work of Sweet on the Geraniacete published In 

1815 

The composition of Indian rice has been investigated by 
Mr David Hooper and the results are published as No S 
of the Agricultural ledger Rice cultivation Is the most 
important of the agricultural industries of India more 
than seventy million acres being annually under this crop 
There are a number of varieties of grain differing in size 
shape colour and other properties not all being equally 
suitable for culinary purposes Ihus a variety known as 
kauk nym is so glutinous that It will not stand the boiling 
required b> ordinary rice but is made into various kinds 
of puddings and sweetmeats It is frequently boiled In 
bamboo tubes, to be eaten cold by travellers when re 
quired the bamboo is peeled ofi and a long roll of nee 
appears which forms o palatable substitute for bread 
Taking the 159 samples as a whole, the percentage of 
carbohydrate varied between 92 a and 83 a of protein 
between X14 and 606 of fat between 36 and oix The 
fibre rarely exceeded i per cent and was usually round 
about 05 per cent the ash usually fluctuated between 
0-5 and a per cent This series of analyses of rice is prob* 
ably the most complete that has yet been executed* 

Prof R Marbk contributes an important paper on 
the position of the upper limit of the forest growth in the 
eastern Alps and its relation to the elements of climate 
to Petermann s Mttteilungen (p 63) The general con 
elusion arrived at Is that the importance of mean atmo- 
•laherlc temperature has hitherto been greatly over 
estimated and that such factors as rainfall and direction 
and force of wind are essential causes determining the 
altitude of the forest line 

The Proceedings of the Royal Society of Edinburgh 
(vol XXX , p 183) contain a paper by Dr W A Caspar! 
of the ChaUingar Office, On the composition and diaracter 
of oceanic Clay Dr Cpsparl gives the results of 
analyses of thirteen samples of Red Clay obtained from 
the different oceans In depths Varying from tpoo to 3100 
fathoms, and discusses the peculiarities of each It Is 
estabHriied, gensrally that Red Clays ori^nate. In the 
main, from M degradatlOfl of add and basle volcanic 
glassH, arid that the chemical processes Involved cannot 
differ in essence fri>m thoee associated with the sub- 
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aerial weathering of siliiuUu A feature of deep-sea 

weathering i*t that it takes place under conditions 
which admit of finaIlt^ m the Red Cla\ areas there is a 
temperature of 1® C to C a pressure of 400 to 600 
atmospheres and t uniform medium sea water which 
have scarcely changed for millions of \earB As a result 
a degradation product of much the same composition Is 
found all over the globe and it is to be observed that it 
IS a more acid silicate than the corresponding continental 
material 

The Bulletin of the Philippine Weather Bureau for 
August 1909 (recently rccei\td) contains an interesting 
note on the frequene> of loial c irthqunkes in relation with 
atmospheric pressure in Manila in 1903^ As local 
earthquakes arc dtsignuted the so-called instrumental 
earthquakes the records of whith traced by the micro- 
scismograph show that their point of origin was in the* 
localit> or very close to it During the >cars under con- 
sideration 796 such disturbances were recorded at the 
observatory and a table showing graphically their mean* 
hourl> frequenc) exhibits clearly two principal maxima 
and minima and one secondary maximum and minimum 
When this curve is smoothed by showing the frequency 
for three hour periods its parallelism with that of the 
double daily oscillation of atmospheric pressure shows that. 
“ at Manila the highest pressures are more favourable to 
the occurrence of instrumental earthquakes than low 
pressures Prof I Omorl the eminent seismologist 
has attributed the reason of such parallelism to the fact 
that in all probability these local earthquakes have their 
origin at very shallow depths and ma\ be closely connected 
with daily changes of pressure exerted by the atmosphere 
on the earth s crust (see Bulletin of the Imperial Farth- 
quake Investigation Committee Japan vol il p 105) 

' The Cauib or the Vertical Movements in the Atmo- 
sphere is the title of an interesting paper by Prof W 
Trabert In the Sitsungiherichte ol the Vienna Academy of 
Sciences of December a 1909 The inquiry is based upon 
the observations of the upper air made at Lmdenberg 
during the month of January 1909 The diagrams which 
exhibit, inter aha the isotherms and tines of equal potential 
temperature up to an altitude of 5000 metres show that 
at timet tongues of low temperature extend downwards 
from the upper regions and that others of higher tempera- 
ture extend from below upwards so that areas of high* 
and low temperatures become intermingled Among the 
results arrived at we may mention the following — In a 
warm column of air the movement is upwards and vice 
versa The ascending movement causes the air pressure 
to fall, and conversely If cyclones and anti-cyclones are 
thus caused the air already cooled is dynamically earned 
higher up or the warmed air transferred further down 
wards, causing fresh vertical motion the origin of c> clones 
and antl-oyclonet Is therefore thermic and dynamic The 
pendulum-like upward and downward movement of the air 
is due to aqueous vapour and the latent heat set free by 
its condensation furnishes the energy for the maintenance 
of the vertical circulation 

The Importance of the coherer as a detector In radio- 
telegraphy amply justifies the large amount of attention 
which has been paid to it by experimenters during the last 
few years Attention has been directed in these columns 
to the work of Mr G W Pierce (Phyncdl Review vol 
xxix, and references there) and of Mr L W Austin 
(Bulletin of the Bureau of Standards, vol v). In the 
riiumi of communications made to the Soddtd frun^aise 
de Physique on March 18 there are abstracts of two further 
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papt^rs by M Tissot and M Blein respectively Both 
Jintt attention to the influences of the thermoelectric 
properties and the variation of the resiittance with tempera 
turc of the materials used on thnr behaviour as coherers 
but Dr W H F(tIp« in a paper read before the Physical 
Sucietv of I^ndon on March ii showed that the whole of 
the properties of coherers could be explained both quali 
tativeh und quantitativelyi by the Joule and Peltier heat 
;{enerated at the junction and Its effect on the resistances 
31 the materials forming the contact 
VoL VI of the Colkctod Researches of the National 
Ph\Bicat I aborator> contains aoo pages quarto and 
insists of reprints of fourteen papers by members of the 
ntnfT which have appeared In the pages of the technical 
Pres* or the proceedings of scientiflc societies most of them 
luring the veor iqoQ Several of these papers have already 
been noticed in these columns but we should like to direct 
littention to the report of the committee appointed by the 
Institution of Naval Architects to carry out the scheme 
for establishing a tank at the laboratory in which the 
xperiments necessary for the advance of British shipbuild 
ing might bp carried out Ten experimental tanks are 
Eilr^ad\ in use throughout the world, Japan possessing one 
but most of them are owned by private firms An advisory 
ommittee of naval architects has been appointcsl which will 
draw up a scheme of work to be done In connection with 
Lhe problems now awaiting solution 
A si'KciMEN bottle of A concentrated comtnned toning and 
Fixing bath issued under the name of ^ Combi no has 

been sent for examination by Mr P F Visick 10 Finland 
Road Hrocklcy It gives good colours and ns it is 'inly 
necessary to place the print as taken from the frame Into 
the solution until the desired colour is obtained it makes 
the use of ordinary silver print! ng-out paper ns simple a* 
the self toning papers now so common It Is a gold toning 
solution and the maker claims that It Is stable when cither 
concentrated or diluted for use, and that double toning 
that 18 a variation of colour according to the depth of the 
printing Is impossible It is Issued In 4-oz bottles at one 
sbiliing and is diluted to five times its bulk for use 
Tub changes undergone by stored coal arc of considerable 
Importance both from the point of view of liability to 
spontaneous combustion and loss In calorific value A 
recent Bulletin (No 38 Series 1909) from the University 
of Illinois Engineering Fxpcrlment Station by Messrs 
S W Parr and W h Wheeler is devoted to the con 
sideration of this subject A critical abstract of all the 
earliir work on the weathering of coal is given This U 
fnllonrd by a detailed account of experiments made to 
determine the amount of disintegration and the changes in 
ght and calorific value occurring in the grades of coal 
found in Illinois and In the neighbouring States under 
different conditions of storage The losses in calorific value 
for cool stored under water were found to be less than 
with the usual storage In air but the differences were fiot 
great enough to warrant any changes in present storage 
methods from this point of view alone Storage under 
water gives protection against spontaneously Ignited fires 
and also lessens breakage losses and hence may be worth 
while resorting to in certain cases 
Mbssrs Rbymolos A^D Branson, Ltd , have just 

istJed a comprehensive catalogue of photographic requisites 
containing particulars of many new cameras and 
Bcccfsonos 

A WORK on the birds of Dumfriesshire by Mr H S 
Gladstone will shortly be published by Messrs Wltherby 
and Co The book will give an exhaustive account of the 
present-day status and past history of alt the birds of the 
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count> and will be Illustrated by photographic plates dhd 
a nuip It will be published by subscription and In a 
strictly limited edition 

An Aviation Association of Ireland has been formed with 
Mr J B Dunlop as president Dr W E Lilly and Mr 
J C Peary as vill presidents and Mr DOB Gill 
19 Herbert Street Dublin a* honorary secretary A 
lucturc was deli\ircd before the association on February 8 
by Dr Lilly and has now been reprinted by the Motor 
News of Dublin 

Messrs J and A Ciiurciiill have a new edition of 
vol 11 of Allen 8 Commercial Organic Analysis * just 
ready for publication This volume has been re-wntten 
und(r the editorship of Dr 11 I effmann and Mr W A 
Davis Ihc subjects are — fixed oils fats and waxes 
special characters and mpthods butter fat lard linseed 
oil higher fatty acids soap gl>cerol cholcsterols wool 
fat and cloth oils 

A NEW catalogue of tenses has just been Issued bv 
Messrs J H Dailmeyer I td Among the new types of 
lenses of which particulars are given are a new senes of 
Dailmeyer stigmatics the single components of which arc 
dissimilar and may be used separately improved forms 
of the well known Adon lens which gives for thi 
same camera extension, a much larger picture than an 
ordinary lens and a new telephoto combination working 
at //to and giving variable magnification The capabili 
ties of the various lenses and combinations are illustrated 
by some striking pictures 


OUR ASTRONOMICAL COLUMN 

Hailkys Comft — The observations of H alley s comet 
during the present month have shown that In brightness 
It has at least comr up to general expectation Numerous 
amateur observers report having seen it as u fairly con 
spicuous obj(M:t before dawn 

If Dr Ristenpart s cakulated time for perihelion is 
correct the comet transitted the sun between ih 401 and 
4h 4m this morning (May 19) and an> special phenomena 
which could be caused by the passage should he fully re 
ported to some competent authority Fiom Dr llolet 
schek s results it appears likely that the brightest part 6f 
the tail would not extend so far as the earth but meteors 
from the outlying and possibly curved extremity should 
be looked for carefully noted and reported Recent 
observations indicate however that the tail is quite long 
enough to extend past the earth 

Mr O Cullman reports that he has continued hit 
observations at Aguilas Spain on each successive morning 
and found that at 3h aom on May 13 the tail was par 
tlcularly wi.ll defined It was visible to the naked eye 
almost to a line joining $ Pegasi and a Aquoril which 
means that the apparent longm was somo 43° This Is 
the greatest kngth ytt record^ by him 
Mr C Leach also sends another sketch showing the 
extent of the tail as he saw it with the naked eye at 
3h 45m a m on May 8 This shows the head of the 
comet In line with a Andrbmedse y Pegas! and Venus 
with the tail extending, nearly parallel to the south side 
of the Great Square to a greater length than the distance 
between y and m Pegasi the tall was perfectly straight 
Mr I^ach also semn a sketch and note taken from a 
local paper descrlMng the comet as seen by Prof Attilio 
Sesta at Palermo at 3 5m on May 8 T^gs 
corroborates Mr Leach s own observation qnd adds that 
the nucleus was very bright (visible until 5am) and that 
the diaphanous tall exhibits tnetiUnear margins which 
formed a small angle at the head 
A number of potions of the comet during November 
February are published by Dr Rambaut in the Monthly 
Notices (Ixx , 6) The places wm detartnlned fi^m photo- 
graph* taking ostrographlc stars for reference pednts 
In Asifomomheko Nachrtchton No 4408 Herr J Franc 
considers the passage of the earth through the tall and 
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the poMtbihties of meteor showers at the time For 
dWcrent values of i-/* he finds that possible collisions 
may occur at May 19442 iq 115 and 18893 The corre 
■ponding radiantfi of pOMible umull showers urc near 
n Piscium 0 Piscium and $ \rutifl 

In the supplement to No 4407 of the »ame ^ 

telegram from Prof Pickering announces mat Ur 1 Water i oiours 1 lu aumj v... 1 1 

at Lick photographed the spretrum on April 39 and found ^ ^ Amon^. t tho-« presHtii were the Right Hon Ur 

the sodium D lines bright this is onnounc^ as a rewnt Kfslfvui Sir Ihomas Rar^ow ^ O 

development An observation W I rof hrost and Ur . . 

Slocum on April 14 showed a distinct continuous spectrum 
for the nucleus with no trace of bri(,ht lines or bands 


The Spectra of Comets —1* urthcr laboratory results 
bearing on the mture of cometarv speitra are published 
b\ I rof lowicr in a pupir appearing In No b \ol Ixx 

of the Monthly Notues ^ * c s 1 

Among othi r things it is now shown more definitely 
that the tail spertrum is produced by an oxide of carbon 
probably the monoxide With sufficient density this com 
pound gi\es the Swin ^pectruIn the most common 
feature of comctirv spectra whilst at verv low pressures 
— 0*01 to 0*00^ mni - the tail spetirum is diveloixsl 
The addition of i trut of nitrogen introduces the cyanogen 
bunds into the hlj^h pressure spertrum and the kathode 
bands of nitrogen such as were found in the spectrum of 
the tail of Morehouse « comet at the lower pressun s 
Hedrocarbons are regarded as viu’iabic constituents of 
comets because the characteristic band ul A 431 is only an 
oci asionnl feature of th» ir spectra 

The anomalous spinet rum of Brorsen s comet as 
observfd by the late Sir Milhum Huggins m is 

explained supposing that it resembUd the tail sp«c 
trum thi differenn^f* of wa\i length not being beyond 
the probable limits of error If this is the true explana 
tion it appears that thi h« ads of lomets vary considfrablv 
in density that of Brorsen » being about the same density 
as the tail of Morehouse h ^ . 

A new high-pressure (100 mm ) spectrum of carbon 
monoxide was discovered during the research and it is 
suggested that the presence of this in cometory s^trn 
IS indicated bv the anomalous positions of the carbon bandji 
observed Thus the blue carbon band m cometarv speetra 
often occurs at A 4(18 Instead of at A 471 the position of 
the brightest head the superposition of Ihe brightest band 
of the new spectrum at A 4670 would account for this 
Some interesting deductions is to the nature and the 
illumination of comet* Ixils are made on the assumption 
that the actual conditions are comparable with thow 
obtained in the hboratorv experiments For example it 
is shown that to come within permissible limits of mass 
the tails must be hollow or must be made up of attenuxted 
sheets or streams The illumination is probably of elec 
irirxl origin but whether the negatlveh charged particles 
pr^uclng It orixwd from the In ad of the comet or from 
the sun is still an open question 

OnsRRv ATioNs OF SoiJTHERN Nrbul* — The positions 
and brief descriptions of five southern nebula are published 
bv Mr Innes in No a of the Transvaal Observatory 
Circulars One of these objects In R A i6h 4001 
dec -40® 3^' (1875) is verv diffuse and covers 10' in 
d^lination and 3m of R A its position was determined 
from a plate taken with Ihc Franklin Adams star camera 
Cometary planetary and ring nebuUe are also included 

Obsrrvations of the Aurora— In No 3 vol xxxi 
of the Attrophyncal Journal Prof Barnard gives the 
details of all the observations of auroras made by hiin 
during the period iqoa-q I'herc are many points of 
interest too numerous to mention here but it is evident 
that such carefully recorded data will prove extremely 
useful In discussing the probable relation of aurorae with 
solar outbursts &c Prof parnnrd outlines a scheme for 
systemafic observations by ohsc- ''ers some apart 

which would result in detemy nations of the height 
of Specific aurorae A tabulated statement of his resulis 
shows September and February to be nuMiths of prolltk 
auroras but as he points out September is the moqUi 
of clear tkles, and the prominence of February depends 
largely upon theyear 1007 July and December are 
especially low There are indications of a maximum 
during 
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THE Right Hon \jord strathtona und Mount Ro>“' 
t «ldcd at the first uiiiiu .1 bonqu. t of the British 
Guild whith was hUd at ‘h;; ««y“» 

Water C olours 1 Kcadilb U «n the « of _Fri^3^ 

May 6 

Blyth t;oi i-oru n”v"r H FRS 

h RS and 1 ady Barlow Sir David Gill K ^ , 

PoUock Bart Sir W lUimn Ramsay ^ \ ^ \ 

Boverton RedwcKxl and I*ady ^ ^ ^ ii,nm 
Sir Aston Webb C H R V «nd lawly Webb *****P' 

White K C U FRS and Lady Whii ColonU Sir John 
CV O Sir ll«nr> I rue man Wood Prof I crr> 

K m“ Sm <i«k m' ««I »> f 

Cl knew It grtat dial when he had found that out I C he 

... 

It was not so It was tommon w nsc and 

mmMmm 

two political candidatw wab the on U r 

wiaheSl that Mr Haldane their TeMrabTe 

to Illuminate that subjwt It might even . „ 

continued Sir W.llitm to get X; h.^ 

vote against 

confident^ and if thev UuW be r. turned 

to vote like t**®* *•'*'’ ."‘V”"' ‘foniinued Sir Millmm 
to Parliament Mi n of sci n ^ nroblem 

an article in demxnd They nxa P ^ i that would 
-at teaet If they were '^Jl In chemical 

m?nu"acturcThai"^s J^lha'^'^ln "* were 

well known manufacturer . I wished he could 

mdlgeoou. m <-rc'’rlnd;ie mJS tS wor^ H ^ he 

get a number of ( ambridge m Government* 
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places there were bruins and that there were persons 
who if they would» could solve those complex problems 
which were so costly and yet for which one had to find 
some nnmedlate solution Now the intelligent manu 
facturer— just as a Government does— provides himself with 
a permanent staff to keep things going but further than 
this, he brings in other people in oider to consult with 
them if anything goes wrong or If he has reasonable 
grounds for believing he con make an Improvement The 
pdrson thii^ consults receives a retainer perhaps — gets so 
much a >ear and so much a job * It Is suggested" con 
tinued Sir William and 1 think it is an admirable notion 
that the same plan uhich has proved itself successful In 
helping our manufacturers ^uld be applied by the 
Government Iherp is an enormous numb(^ pf people In 
this country who could be got bv a vciy smill retainer 
indeed or perhaps feel honoured by being chosen and 
when required they would be at hand to help with their 
advice 

The question of dirigible balloons threatened our naval 
supremuty continued Sir William What was the best 
wav to destroy them? The natural way was to project a 
shell at them but our mechanical art had not grown so 
perfect ns to enable us to time the explosion of a shell to 
the thousandth part of a second while, on the other hand 
the substance of the balloon would be too soft to explode 
the shell bv concussion on contact with the balloon itself 

I was asked Sir William proceeded what was the 
best wnv to destroy those balloons and I made several 
suggestions I am perfectly willing to put any suggestions 
1 have at the dispMgl of the Covernment for the benefit 
ot mv country and I am sure there arc hundreds of ; 
thousands in the same position who are able and willing I 
to do sfimething for the benefit of this country without 
pay Concluding Sir William said that the practical 
solution of that problem was that there should be con 
sultative committees formed In all branches of inquiry 
appertaining to the national welfare and he saw no 
reason even why such parties called In for consultation 
should not be paid just as the ordinary consultec was paid 
by the manufacturer when called In to tender advice The 
appointment of a large number of such consultative bodies 
call fhem what they wished would be of Inestimable 
advantage to the nation In solving many of the complex 
problems which were so baflQing to the ordinary advisory 
resources of a Government dependent practically altogether 
upon Its permanent staff 

Mr Frederick Vemey M P , responding in the absence 
of Sir W illiam Mather said It was most Interesting to hear 
a man of science speaking on politics He heartily agreed 
with Sir William Ramsay In his main contention that the 
Government would be Immensely helped and rendered far 
more efficient if they had at their dismal and took advan 
tage of the enormous amount of latent wisdom which onlv 
required to be called forth to be put at the service of the 
country Tf England could boast of one thing more than 
any other nation there was one thing which wc might 
safely sa> and that was that In no other country was so 
much and so good unpaid woHc done to-day as was done 
In England ft was not so desirable to Increase that work 
as to render It more efficient for the Empire at large and 
he did not believe any member of the House of I^ds or 
House of Commons would be i^alntt that proposal 
Certainly no one In England woula have welcomed more 
warmh Sir William Ramsay s proposal than Mr Haldane 
himserf as there fras no statesman who had shown himself 
more eager to amt himself of all the science put at his 
disposal than the Secretary of State for War In anv case 
If there was any consolation for people to be killed 
sclent I ftcilly they would hkve abund^ce of chance of It 
to due time and In the next great war he was afraid 
tnejr would hsAw tdo mucli of It There was one essential 
■difference between politics and science In politics tlMy 
had nothing but uncertainties to dehl wlto but in science 
they had perhaps something tolerably certain to deal with 
In politics one had to deal with humafi nature— with 
character- -and thus the uncertainties of political life were 
^ hardest to -foresee and the most difficult to deal with 
and the man who could fight his way thfough the unter 
talntles of politics and ejould do something for the good 
the nation at large deser ved well of his countiy and 
snerlted the name of Brltitii statssnMn 
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Sir Alfred Keogh K C B , also responded to the toast. 
As to the af^licanon of science to methods of government* 
he was glad to hear allusion made to their dittlfiguiihed 
president, who was the great exponent of that Idea. 
Regarding the possibility or war with German) we were 
at present engaged to real warfare with her but that 
war was being waged In the laboratories of the two 
countries Hie German nation deserved scientifically all 
the admiration we obuld give to it It had recognised the 
relation of science, not only to industries but to methods 
of government and the general education of the community 
The great disadvanti^es in this country were that our 
rulers and governors md not appear to be acoualnted with 
the fact that they had at their elbow men who over and 
over again would help them In all the problems they hod 
to solve 

Sir William White K C B , F R S , in giving the toast 
The Armed Forces of the Empire ** said that that toast 
was not a novelty but although he had known it by many 
titles It always meant the same thing — namely that as 
British citizens they desired to honour and remember those 
who gave or were ready to give their li\es for the service 
of the country and of the empire Behind the armed 
forces of the empire, he reminded them la) the principle 
of personal service and whatever else wc could give ther* 
one thing we could all give to our country and empire« 
and that was personal service In modern times war was 
a very complex thing The day had passed when personal 
courage alone and readiness to do or die were an assurance 
of victory because nowadays so much depended upon the 
equipment of war in the perfecting of which every branch 
almost of art and science was laid under tribute but 
although the material was important it required the man 
and mind to utilise it and when the man and mind were 
employed in competition with others struggling for victorv 
it was In the highest degree important that those who 
served In our armed forces should be equipped mentally 
scientifically and in every way possible so as to giv6 the 
fighting unit an honest chance Those vere matters how 
ever which depended upon the centra! administration and 
If It was not conducted on scientific lines then there was 
little hope of that object being fulfilled 
Col Sir John Young in responding concurred with 
the proposer of the toast In regard to the importance of 
science to the efficiency of the naval and military forces 
He was glad to say that in Mr Haldane at any rate true 
scientific principles have had a friend who understood 
thoroughly the job he had to accomplish 

Sir Sovrrton Redwood proposed tne toast of The British 
Science Guild in Greater Britain * Some misconception 
he said existed still as to what the guild really was Manv 
people thought it was only an adaition to previous learned 
societies He reminded them that the British Science 
Guild was not a scientific society in the ordinary acceptation 
of the term but was an organisation intended prlmarilv 
to bring about the adoption of scientific methods In all 
matters of dally life and Incidentally to promote and foster 
the atudy of science by people who were not what might 
be called scientific p^lc ” The term science,' how 
ever frightened and repelled many, although it had b«n 
defined 0 Vf.r and over again as the organic application 
of common sense He cordially endorsed Sir William 
fUmsay s opinion that the attention given to that organls^ 
application of common sense was lamentably i^King in 
manv quarters from the Government downwards Now 
that state of things must not continue if the British nation 
was to hold its dominant _posltlon amqngst the nations 
of the world The British Science Guild had shown therm 
already what ought to bo done and how to do It M>d 
It was not only In this country that there was scope for 
its work From Its inception there had been a gniduaUv 
increasing number of msjmbers in Greater Britain beyond 
the seas and that was hn ezAeptionally good*^ feature of 
the movement Already rfocne aefton had been taken in 
the direction of organising frose memhefe and braticnes 
dr committees hod Efeen fdrttiH with that object dn Canada 
and Australasia The effiwrt of that was to ttimulato the 
l O tOT M t Aev todk to the guild dnd to Mod theot to the 
oomnion body and general^ they had evidences that there 
war tile on^hinity for great benefit ftom the worfc of 
chose branches to mB enfirfre beyond^'toe seas 
The chairman in responding* gave an intercsttog accottfit 
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^ the remarkable progreas of Canada *lnce the virit of 
me Britiih Ateoclation in 1884 Lord R«}leigh had in 
atluaion to that visit, described Winnipeg os the onI> citv 
he knew where they ploughed im their streets to mike 
them level To-day Winnipeg hatl streets as good as those 
In Umdon, and wa^ thoroughly equipped in up to-date 
Institutions and modern conienfcnces of every kind It 
was perfectly useless he continued for the unemplovable 
who oonld not or would not work to go to Canada Yherc 
thev would bo absolutely lost because everyone in Canada 
was a worker, but thc> gladtv welcomed the genuine and 
Willing worker in Canada which was really as much 
England as was the Mother^untry 
sir David Cill K C B F R a also responded and 
said that in dealinj; w th science and its application to 
practical uifairK fher was not tin least doubt that fh 
temperament c f men of science had been somewhat of a 
drawback in lor ing scientific ficts and principles upon 
the attention of mankind gcnenllv os the man of SLicnce 
was apt to think hr had done jlJ he could do vihen he 
hod found out, sen nlific truths He seemed to require 
iHkmethtng 10 nid him in forcing upon unwilling Govern 
ments thjt infurmation hlcJi fhei were too ignorant to 
nppK to national needs 

The Guests pnposed h\ Sir Frcderitk Tollork 

l^rt and respondi-d lo h\ Mr Roger \V Wallace K C 
after l^l^^h Sir Aston Webb C B RA gave the toast 
of The Chairman to which the latter gracefully 
responded thus concluding the proceedings 


CLIMATOLOGICAL REPORTS 

^I-TE director of Chemulpo Observatory (Dr Y W^ada) 
has issued the mean annual results of the valuable 
meteorological observitiont made at the Japanese stations in 
Coroa in iqod-y (see Naturs April 1, 1909) The follow 
ing arc some of the results of air temperature and rainfall 
for 1907 — 


Sistioe 
La find* tr 
Longbttda B. 
Mtui max 
Abaoitttt max 
Month 
Mom min. 
Abiiotou nin. 
Month 

Aftopiod Man 
Total Rainfall 
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Mokpo 
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ly y 
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3*1 

3y 1 

3*y 

VIII 

VIU 

V 
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y • 

Q • 

6*0 

08 
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-84 

-i8 X 

-1% 

^ Xll 

11 

11 

11 

10 r 

13-6 

«0 3 

>3 1 

*•* 66; 3 io«i ■ 

I5y6s 

611 6 


40 40 
199 Yl 
13 ■ 

3SO 

VI 
i * 

-M4 

'V. 

«*7 3 


39 56 

194 tt 
»34 
3*9 
VII 
43 
-*4 3 
XU 
8*6 
1039 6 


The instruments and method of observation are the same 
as those at metemlogical stations m Japan temperatures 
are given in centigrade degrees and rafnftiU in millimetres 
The mean tempwaturc was practically normal but the 
rainfall fluctuated considerably the data for the normals 
fbr these stations only go bark to Mart* 1904, 

The report of the Mauritius Ob^rvatory for iqoS shows 
that the mean annual temperature 73 6® was prac 
tieolly normal the absolute maximum was 80*1* mini 
mum 538® maximum in the suns rays i66*a® on 
Novemtw la The rainfall 6343 inches, was 145 inches 
tha averuc of 187^.1908, but for tho whoio of the 
lilind obtained from rejwrts from lixtjMive statloni the 
meui w 90 inchei being 7I inehea above the average 
mx CTckHiee occurred over the South Indian Ocean during 
Wta between February a8 and March 4 very heavy rain 
fall occurred over the wh^ toUnd, ranging from above 
^ iMhes at Curepipe to 9 inches at Port Louis the tracks 
hwe boM determined. Ninety 
w pnotegraphe of the cun were cent to tha Solar Phviiee 

fifty four earthguakea vwre 
mt to the eeiemologiGal committee of the Britiih 
Aasbcntion 

The Import ^ Mr Iyengar of meteorology in Myaore 
fariort embodiee the dai^ Jand monthly nwani for the 
•Jdond-order atatione at Ban,nk>t« wd Myaate and the 
S', •** obaemtione wWh thely monthly maana at the 
thlr^laei ctatSMe at Haatan and Chltaldrag. Over the 
“ • »bple the temperature of the year wae 
peetfcMIy normal 8^ waathe wanmet and December 
the eoMeet fflomh The abaolnte- madma and minima 
were roe i* at ChitaUrug (In May) and 50-1^ at Hteaan 
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(m December) The rainfall was deficient and very un- 
equally distnbuted the defect varying from 13 to 43 per 
cent In Novt,inber and Decemb^ there was practIcaUr 
no rainfall 

The report issued by the Egyptian Survey Department 
on the rains of the Nile Basin and the Nile flood of 1906 
states that during that year rainfall was measured at 
eighty-eight stations m the Nile Basin while that recoded 
at 1 18 other stations in neighbouring regions was studied 
in connection with the meteorological conditions of north 
eutem Atiica On the whole rainfall was deficient to 
the south of the equator and the country between the 
Victoria and Albert lakes seems also to have received less 
ram thdn usual On the Bohr el Jebel the annual fall 
was usually In excess and in the plains of the Blue Nils 
some months were wetter than usual The tables shooH 
the monthly and annual rainfall for 190S and the means 
for other years so far as daU are available We have 
previously referred to the flood of 1908 which again 
reached its normal value after a scries of nine low floods 
An interesting chapter on earth movements at Lake 
Victoria is added to the report 
The report of tho chief of the U S Weather Bureau for 
the fiscal year ended June 30 1908 shons that the 
important work of that department has been carried on* 
with great activity *lhe tables which extend o\er some 
390 pages include inter alia observations made twice 
daily during 1907 at twenty nine stations selected to cover 
as neofly os p^ible all sections of the United States 
showing distinctive climatic features monthly and annual 
summaries at 1S8 stations and records of excessive rain 
fall in short periods at stations furnished with self register 
mg gauges In our issue of October ai 1909 we directed 
attention to several matters referred to in the adminis- 
trative report from an advance copy published in the 
annual summary of the Montliiy Beather Review for 
1908 We may add that this report states that the 
officials of the Bureau are encouraged in giving popular 
lectures with the view of eradicating superstitions prevoiU 
ing with regard to the weather and that instruments and 
charts ore now exposed In klusks at various suitable places 
The instruments comprise special forms of maximum and* 
minimum thermometers air thermometer hair h>grometet\ 
thermograph and a special t>pc of raip-gauge with diaf 
indicator 

The * Meteorological Year-book * of the Deutsche- 
Seeworta for 1908 which has recently been published con 
tains the results of observations at ten stations of the- 
second order hourly observations at Hamburg ^\ustrow 
Memel and Borkum and storm statistics at fifty -seven 
signal Btadons in the North Sea and Baltic whenever a 
gale was experienced over a considerable area embracing 
not fewer than three of the stations The appendices include- 
the hourlr meant of wind velocity at Plllau (a seaport in 
eastern Prussia) for the period 1899-1908 The meaa 
monthly values exhibit a minimum in July (409 mps) 
rising gradually to a maximum (6<3(> mps) in December 
and gradually decreasing again to the minimum 
From an excerpt from the Bavarian Metcorologicaf 
Year-book ** for 1909 we learn that registering balloon^ 
ascents mode at Munich In connection with the inter 
national scheme for the investigation of the upper ^ir were 
not so niccessful as In some previous years owing to un 
favourooU weather conditions and loss of the instrumentr 
used Nevertheless eighteen successful ascents were made 
and the results have been very carefully discussed Among 
the several Interesting features shown by a preliminary 
summary of the results for the years 1906^ we may refer 
to tho mean altitude and temperature at the beginning of 
the upper inversion, arranged according to seasons which 
were hnmd to be as follows —winter 10 650 metree^ 

C spring 9870 m -549*^ summer 11 770 m 
— autumn n 790 m -^8 a® The mean monthhr 

tables show that the lowest altitude of the stratosphere 
was In March and the highest in August An extra 
ordinary increase In altitude practically without change of 
temperature occurs from April to May vl» from 9470 to 
11 metres but owing to the few and unequal number 
of eases available the results deduced can only be accepted 
with caution 

The first part of a series of \Aluable contributions to tho 
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climatology of South Germany appears In the Bavarian 
Meteorological Year book for 1909 viz investigation t by 
MM E Alt and L Weickmann on thunderstorms and 
hail from observations made In Bavaria Wiirttemberg 
and Baden dunng 1891-1907 at carefully selected stations 
The discussion is carried out in great detail with tables 
for geographical districts Isopleths for thunderstorm fre- 
quency Tn w £ and N -S directions, and by charts but 
we can only refer to some of the more general results 
The megn daily period of thunderstorm frequency for the 
whole of South Germany shows that the principal mazi 
mum occurs between sh and 5h p m 39 per cent of 
storms taking place about ih p m In the annual period 
the storms occur most frequently between April and 
September the maxima being in June and July With 
regard to hailstorm frequency 70 per cent of the storms 
occur between noon and 6h p m , the maxima being from 
3h to ch p m In the yearly period they occur most 
frequently between May and Ji^ the maximum being In 
June and compared with the number of thunderstorms, 
hailstorms were comparatively rare It may be mentioned 
that Investigations as to a possible connection of thunder 
storm frequency with the sun-apot period led to no result 
The results of the meteorological and magnetical observa- 
tions for 1909 at Stonyhurst College Observatory Lanca 
shire have been received The tables ore as usual 
plainly arranged and the departures from very long 
averages being given render tne data exceedingly valu 
able The weather of the year was generally mild gnd 
quiet the temmrature of June was 3 below the average 
and July and December were very wet each having more 
than 4 inches above the average rainfall The mean of 
the highest daily temperatures was 5a 1° of the lowest 
406^ adopted yearly mean 46*2” (o*^ below the average 
for the last slxty-two years) The highest reading was 
75 (August 15) the lowest 15 1" (]>cember si) The 
total rainfall was 48^^ inches (1*^ Inches above the 
normal) The mean disc area of sun-spots (in units of 
I /5000th of the visible surface) appears at 38 and the 
mean dally range of magnetic decUnatlon at n 5' the 
mean for the year was 17^ S85' W Photographic copies 
of noteworthy seismographs were supplied to various 
authonties and would be sent to any observing station on 
application a 


7 HE PROGRESS OF AGRICULTURE IN 
INDIA * 

1 r \^ould be difHcuIt to conceive a harder task than that 
set before the members of the staff of the Agricultural 
Department of India when they lint set to work to improve 
Inaian agriculture The native methods of working were 
often primitive their seeds were impure and their crops 
uncertain the ryots were uneducated poor and without 
that ambition to rise that would have gone so far to lighten 
the work of the newcomers but In spite of all this the 
Department has In the space of a comfi^atively few years 
done a vast amount of work It has to chronicle failures 
as well SI successes but the successes have largely pre- 
ponderated and we can see some of the results in the 
various reports that have recently been Issued 

The research Institute for the Indian Empire it at Pusa 
an estate of more than 1;^ acres bounded on three tides 
by a loop of the llttlo Gundak River It is situated In 
the heart of a district where intensive cultivation prevails 
in consequence of the favourable climatic and soil con 
ditions which are also Indicated by the density of the 
population— 900 to zxoo per square mile As moreover 
the district it targefy controlled by a community of indigo 
planters there is Uttle fear that cultural li^ovements 
suggested by the staff should be unnoticed The Phipps 
laboratory is said to be admirably suited for its purpose 
it is provided with water power and electricity while the 

1 Report on Cho ProgrtM of Aaricslum In JadU for 1007-4. (CalcotUt 
StmrintondSQt OiWonmont Prbitlnx Indfo.) 

Rtport OQ tho Iwrodoctlon nf ImproveoMSU Into todiu AgrlcttlCttr* by 
tho work of Um Acrieoltura) DepiwtflMaK 
Report of Uw Agrfcalciiral RoMSreh Instltuto asd CoUogo POm, 


iltonl Statlmios of lodU for iho Ymn 1003-4 ■ *nls* 


, 

Rtport on tbo Optrttiont of tbt DtpwuaNt of Agrkskun, Madras 

faribtOffehlYaariool-O. 

Ifsdni Alpicokttral Cahodar 1410. 
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soil of tht experimental grounds can be made to grow 
practically all the important crops of the plains The sclen 
tific staff comprises aq agriculturist a botanist a chemist 
two entomologists and a m>cologi 8 t, with their super 
numerariea and assistants 

In the botanical department Mr Howard's work on 
wheat promises results of considerable importance both to 
India and to Groat Britain He has completed the classlfi 
cation of the Punjab wheats and has Isolated some twenty 
five pure tvprs the best of which will in time be available 
for general distribution A survey on similar Unei of the 
varieties grown in the Central Provinces Bengal Bombay 
the UnitM Provinces and Burma is in hand This work 
18 being followed by hybridisation to evolve new vaneties 
possessing strength of straw good cropping power and 
resistance to rust Some of the pure types which arc 
being used as parents were found to be a great Improve 
ment on the mixed sorts previously grown and we are not 
surprised to read that large num^rs of colonists came 
to see the plots and armngea for smalt supplies of seed for 
trial on their holdings Not only Is there the likelihood 
of an increased yield but it appears that India can grow 

strong wheats such as are required in the Fnglish 
market the common Impression that Indian wheats are 
nocossanlv weak being erroneous The economic results 
of a notable increase in wheat production of high quality 
can hardly be overestimated An Interesting physiological 
problem is alto under investigation It was found in 1908 
that the same sample of Muzaffernaggas wheat sown at 
Lyallpur Muzaffernaggar und Pusa gave rise to grain 
varying markedly in appearance composition milling and 
baking qualities Mr Snutt has observed similar variations 
In Canada The cause can hardl) lie In the amount of 
plant food m the soil since no such variation is observed 
in going from plot to plot on the Broadbolk wheat field 
at Rothamsted It must lie in some other of the factors 
constituting the general environment Further investlga 
tiuna will he awoRed with much interest 

Dr Butler has continued the mvcoloj^ical work on 
tho lines of previous years very wisely concentrating 
attention on a few diseases and carefully working out the 
life history and general biology of the organisms involved 
Of these the chief are red rot in sugar-cane the palm 
diseases the wilt diseases of various crops white nut * 
and other diseases of citrus tho mulberry disease of 
Kashmir and others So successful has Dr Butler been 
in combating the palm disease in the Godavari delta that 
he Is considered on this work alone to have paid the cost 
of his department for many years to come I He has In 
preparation a book on Indian plant diseases that may be 
expected to help Indian planters considerably 

Dr Leather was nwOV on leave for port of the time his 
place being taken by Mr Annett Work was Continued 
on tho losses of water from the soil and the water require- 
ments of plants subjects that are obviously of fundamental 
importance in India It was found also in the first 
Instance by pot experiments and later bv field trials that 
certain soils benentted notably by manuring with phos 
phates 

The task of controlling the insect pests falls to the lot 
of Mr Maxwell Lefroy the Imperial entomologist and 
Mr Mason with assistants for SMial work but the staff 
is small for the work It has to do The life-histories and 
habits of a number of Imurious insects have been invest! 
gated and also the influence of dlmatlc changes on Insed 
life and the problem of utilising beneficial Insects Atten 
tion has been devoted to seri-culture and to lac The 
second entomologist Mr Hewlett Investigates Diptera He 
has ascertained the Hfe 4 Ustories of nearly all the mosquitoes 
occurring at Pusa and has In addition found two species 
of fish capable of destroylifg large numbers of Anophgles 
larvae The number of Diptera Injunous to crops and 
animals is very considerable and full) justifies the appoint 
ment of an entomologist to deal especially with them 

The Improvement of the llvestocK ara poultry of India 
is undertaken by the Agricultural Department under the 
direction of Mr Shearer A large and remuner^va export 
trade -In Indian pattle has recently arisen for which the 
Mohtgontery appears especially suitable Careful attention 
IS therefore being devoted to this j^reed 

Such Is A brief outline of the main lines of firork at 
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The various provlm ts have also agricultural depart 
Vicnt^ with scientific staffs investigating problems of 
Ibcat importance and methods suitmile fur their own 
distnets on example of the kind of work they do Is 
Xifforded by a study of the Madras report The methods 
^ bringing the scientific work to the notice of the cult! 
ators were discussed by a committee of the Board of 
riculture and collected in their report — the second on 
s list Whilst they vary somewhat In the different 
9 Vinces they may be clasm roughly as (1) agricultural 
^.30ciations (2) local demonstrations (3) village agencies 
jrhich hire out improved implements and demonstrate their 
^4) vernacular journals controlled by the Department 
run by private enterprise not being always satis 
^ctory (5) leaff ets nn ulars and communiques to the 
ss (6) shows (7) Itinerant assistants who, under 
^iiltable conditions and when working on one definite 

C oblcm have been found of considerable service (8) seed 
rms and depots to do th*. work which seed merchants 
4 o here (9) schools to train the sons of cultivators 
|lo) colonisation with expert cultivators Like the culti 
itfator of tile wil in all countries the rvot is conservative 
lait not unwilling to take up a new thing that is clearly 
Ming to be of advantage he suffers however sorely 
mm lack of funds and wr are told that he often has 
fo pa\ jjO much a*. 2a per cent interest or more per annum 
for the money which he must borrow if he is to effect 
wiprovements He must therefore get more than 24 per 
cbnt return or he loses on the transaction and so it may 
happen that an Improvement which would be profitable 
elsewhere Is of no advantage to him This state of affairs 
can only slowly be remedied and must for long remain 
a bar to the general improvement of Indian agriculture 
But when we turn to the large cultivators there is no 
such hindrance and it may reasonably be expected that 
ttiey will gain considerable benefit from the scientific work 
that IS being done To give only one Instance Mr 
Bergtheil is investigating the problems of the indigo 
planters and has already obtained results of value a 
number of improvements ha\ing been fffi*cted of notable 
i^rogati value It has been sho^n further that the 
jrteld per acre can be increased vcr> consider abh b) 
substituting the Java for the more common ^umatrana 
variety By selection and hybridisation it may be possible 
to get even better results The belief is expressed in the 
report that the natural Indigo will yet compete successfully 
with the synthetic product 

Such large works as irrigation are outside the scope of 
the present reports although of great importance to the 
advancement of agriculture Work is however in hand on 
the reclamation of reh or alkali land a condition that 
(nay accompany irrigation unless drainage is also attended 
to Mr Henderson is making satisfactory progress m 
reclaiming the verv salt soils of Sind Other important 
teprovements are going on and we may in the near 
Future look for great returns for the work that Is now 
being done £ J R 


THE MESSINA FARTHOUAKE AND ITS 
PRhDECF^SORS 

t TALI AN Government rommissioni have recently Issued 
two valuable reports on the earthquakes of Calabria 
Messina One of them deals with the ear^quake of 
*Covembor 16 1S94 a shock of great Interest but over 

jliadowed by the dlsasteiw of 1905 and 1908 The greater 
ttrt of this report of 350 quarto pages consists of a 

S Ctailed account of the earthquake by Prof A Riccb 
Ig E Camerana considers the nature and distribution of 
he damage to property and suggests method of con 
Itniction that should be employed In future Dr M 
laratta Investigates the relations of the earthquake with 
ts predecessors ^and Dr G di^t^fano describes the geo- 
Ogical structure of the district The epicentral area 
ficludes the villages of Son Procopip Santa Eufemla and 
kemlnara which He near the west toast of Calal^Ia and 
ibout twenty miles from Messina and Reggio The 
mmber of persons killed at these and other places wgs 
loi snd the number of wounded about a thousand the 
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hlgh( 8t death rate of alxiut 5 per cent occurring at San 
Procopio ihe epicentre comcidts nearly with that of the 
well known Calubnan tarthquiike of rebruarv 5, 1783 
ihe isoseigmal lines of ih( two earthquakes were similar 
m form both being ffaltf hikI and compressed towards the 
cast and expanding in th< uppohitc direction The earth 
quake of 1783 was how vi r much the stronger tht loss 
of life far greatt r (the death rat at one plate rising to 
74 per cent ) and the after shocks wen tivc times as 
numerous as in 1894 were of greater intensity and wore 
spread over a longer interval of time Ihe earthquake of 
1894 was in fait a rephea nn a much sinalhr scale of 
the greatest of all Calabrian l trthquakes 

The Messina earthquake of i >oK is of far greater interest 
and impoi'tanrc than its predecessor of ind it is 

Hansfactor> to find that the reports on it ire being ishuikI 
without undue loss of tnru A Ro}aI Commission under 
the presidency of Prof BlascTna was 'ippomted to investi 
gate the flitex bc<it adapted fur the re building of the ruined 
towns The report of the commission is of more than 
local value As regards Messina while recognising the 
unsatisfactory nature of the subsoil it is realist^ that fur 
commercial and other reasons the i iiy must bt re built 
on its former site It is recommended howi ver that the 
building regulations adopted for districts of high Kusmn-itv 
should be rigorously enforced and that no buildings in 
tended as permanent dwellings should be « rected on loose 
sands and gravels on sloping ground or withm a hundred 
metres of me sea and the commission also points out 
certain suburban districts in which the ntv might be 
allowed to expand 

I wo Or three of the appendices to the report arc of con 
sideruble interest In one Sig P Marzolo director of 
the Hydrographic Institute compun s the results of th< 
soundings recently made in the Straits of Messina with 
those made in 1870-7 There are he finds no^ abrupt 
changes of level but outside the Straits to the north the 
bathymetric curves of aoo and 300 metres are now much 
farther from both the Sicilian and C ilabnan shores than 
they were in 1877 while the curve of 400 metros near the 
C alahrmn coast no longer exists Sig Marzolo however 
refers the change to deposits from oiean currents rather 
than to elevation of the sea bed In the harbour of 
Messina the bathymetric curves for the yt ars 1903 and 
1909 are practically coincident and this is 'ilso nearly tin 
case with the curves for 1908 and igoq for the harbour of 
Reggio 

In another appendix Sig \ I-operhdo describes the 
results of new senes of levellings former series having 
been made along the same lines in iqf»7--8 In each cisi 
the new levellings wore begun at points so distant that 
their altitude may be regard^ as unchanged bv the earth 
qu^ke In Calabria thev started at C loia Tiuro (9 km 
north of Palmi) and were continued round the south 
coast over a length of 87 km The chinges of level at 
first inconspicuous begin to exceed a tenth of a metre at 
(ttvazzina and from this place to Saline they indicate a 
continuous lowering of the coast amounting to 42 cm it 
Villa S Giovanni and 54 cm at Reggio with a maximum 
of 58 cm about a kilometre south of Ri ggio In Sicilv 
three shorter lines of levelling were carried out one from 
Capo Peloro to Messina and the others inland from th 
latter ci^ They show a lowering of 65 cm at the mareo 
graph of Messina a maximum of 71 cm being attained 
about 3 kilometres farther north 

A paper bv big F Fn^dia on Messinese earthquakes 
h'w apjKored in the BolUtUno of the Italian Selsmologicnl 
Society (vol xili pp 481-06) In this he describes a 
senes of earthquakes which occurred In August 1898 th© 
centres of which were near Rometta which lies seven 
miles south west of Messina Two of these shocks (on 
August 6 end is) were strong enough to cause slight 
damage to buildings at Rometta and before the end of 
the month they were followed by at least eighty slighter 
tremors The centres of both shocks were beneath the 
Peloritan mountains Comparing the areas most stronglv 
shaken by them with others disturbed in April 1893 and 
February 1904 it would seem that, during the eleven 
years there has been n continual northerly migration of 
the epicentres C D 
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MAGNETIC STORMS^ 

'T'HE magnetic needle hai been described with poetic 
^ licence as true to the pole and few 1 suspecti 
ore aware how little It dMcrves this reputation The 
earhest known Information on this point in England dates 
from 1580, when Boroughs, observing at Limehouse found 
the needle to point ii^'^to the east of geographical north 
During the next a} centuries it kept moving to the west, 
reaching its extreme position of to west of north in 
1818 It hat since retraced its path and now at Kew 
points only a little more than \t^ to west of north 

Besides this slow secular change there are dail> 
changes which are continuously recorded at a number of 
observatories At a complete station there are three mag 
netographs recording respective!} declination horiaontal 
force and vertical force changes In the Kew pattern 
instrument each magnetograph has a separate drum and 
a separate sheet of paper but the three drums are driven 
by a single clock, and two da)8 traces are usually taken 
on the same sheet 

In some foreign types of magnetograph $ g the 
Eschenhogen which was used in the National Antarctic 
Expedition of i90i*-4, the three elements are recorded on 
one drum but only one day s record is taken on each 
sheet 

In mv subsequent remarks I am obliged to employ a 
term having more than one meaning It will be simplest 
to explain these by reference to the familiar daily vans 
tions of temperature Suppose that in March we record 
the temperature at Kew at every hour and take a mean 
value for each hour of the twenty four from all da}^ of 
the month We shall then find a regular nse from a 
minimum probably at 6 a m , to a maximum, probably 
at 3 p m and then a gradual fall to the minimum The 
different;^ between this maximum and minimum is known 
as the range of the regular diurnal Inequality for the 
month Qn individual days however, the hours at which 
the highest and lowest temperatures occur will vary and 
if we take the mean of the differences between the highest 
and lowest temperatures of each Individual day Irrespective 
of the hour at which they occur we get a totally distinct 
ra^e which I shall call the mean absolute range 

The absolute range in any element cannot be less, auM 
must usually be considerablv greater than the range of 
the regular dSumai inequality At Kew, for instance, the 
mean absolute dally range of declination derived from 
the eleven years t8^ to 1900 was 136 while the corre 
spending range of the regular diurnal inequality was 
only w 

The range of the regular diurnal inequality varies with 
the season of the vear Table I shows its amplitude in 
the case of the declination at Kew Batavia and the 
Discovery s winter quarters 

Table I 

Jian g e of Regular D i urnal Ineq uality (Declination) 

4 j i u ijilTirsTTj 


The great Increase apparent as we pass from temperat 
to Arctic or Antarctic latitudes is even more conspicuoit 
in the irregular movements^ which, when sufficiently m 
nounoed are known as magnetic storms. This is lllu 
trmted by fable 11 

Table 11 

Absoluit Ranges 0/ DecUnnUon 


At Kew from ix yten 


Antoictle (77 51 S ) from 1 y««n 


Perctaiage of Days wheo lUnf* Percentage of Days when Range 


lo-eo 20 40 over 40 0-30 30 60 iioj over xto 


3* 57 *« 


7 te 3a 39 


As already explained the forces required to displace th 
needle 1' out of tho magnetic meridian at Kew and ^ 
out of the magnetic meridian at the Antarctic station ai| 
approximately equal If, then the disturbing forces Si 
the two places were of similar magnitude we shoul^ 
expeit ranges of less than 30' in the Antarctic to be a, 
common as ranges of less than 10 at Kew and range 
above 40 nt Kew to be as common as ranges above tso' I 
the Antarctic 111 is it will be seen is exceedingl} wide c 

the mark A single year s records In the Arctic o 
Antarctic is likely to supply as many large disturbance 
as the records of a generation in the south of England 
llils is one reason why so much Importance attaches b 
continuous magnetic observations In high latitudes 
The daily amplitude of irregular magnetic changes, Uk 
that of the regular diurnal inequality is variable through 
out the 5^ar but the seasonal variation is usually differen 
in the two cases This is shown by Table III 

Table III 

Annual Variation tn Inequality and Absolute DecUnatio^ 
Ranges at Kew omtiUng Highly Disturbed Days (189c 
1900) I 




Wiucr 

1 Equinox 

1 Snmmr 

nmae 

... 

5»S 

1033 


xo*8e' 

*354 


K»r ,1 tiN 49 }» gjio^W; 9 » 84 4 » 8^ 

Bauvis 6 It 8 4 t 4*1 3*6 O * 4 salssirs 45^344 to 
Antarctic 7 gt 858*4 69 ^ 47 4 35 4 iNsgi 99*2 35 B^st^e 45 560 ■ 11*141 5 


Remembering thpt in the southern hemiqihere June 
rraresentt mid-wmter, it will be seen that the range is in 
all cases larger In summer than in winter 
Albwance must be made for the fact that the disturbing 
force required to displace the needle 1' out of the magnetic 
merldiaa is proportional to the horixontal component H 
of chp local magnetic force Now the values of H In 
C u S measure at the epochs to which the daU refer, 
were 0*183 *1 MV at Batavia, and only Chc 6 $ at 

the Antarctic station ^us the disturbing force required 
to produce a range of %* at Batavia would produce a range 
of s' at Kew and of nearly d' at the Discovery s winter 
quarters but even aUowlag for this, the Antarctic range 
is much the largest of the three 
^ Pyoara dlmwisadiUvsrsd at tbs Rovsl lanitaikM oa Fridas^ IfaNdiAi 
nidcN Libonicry 
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Each of the three seasons contains four months March 
April, September and October being included undei 
* Equinox 

If the days of huge disturbance averaging nineteen 
year, had b^n Inducted In Table III , the preeminence o 
the equinoctial value of the absolute ran^ would hav« 
been greater Kew it should be added. It fairly repBjsr 
sentattve of all stations in temperate latitudes 
When we pass to davs of large disturbance, the promin 
ence of the equinoctial season in temperate latitudes bfr 
comes accentuated Hds Is shown by Table IV whicj 
gives the seasonal distribution of the yai magnetic storaa 
recorded at Greenwich from 1848 to 1903 as calculate 
from the lists drawn up by Mr W Elite and Mr E V 
Maunder with cor r esponding results for Batavia from i8f 
to 1899 obtained by Dr Van Bemmeten 

Table IV 

Seasonal DisiHhuHon of Afagiwtte Sforms 


r a m a i tga of mil Rtcented 


Pises 

Bpoefa 

OfMowidi 

Bstsvte 

in^iisa 


WImw Sqalm SusMOff 


Out of eveiY iqb storms yjurte d a^ Greenwich, 
two occulted in thr four equinoctial months 
^The seasonAV variation seams to dlndnish as we 
ffiir magnetic equatOTi mMT but Uttte reomins 
Batavia. 
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VfhBtt w« put to hi^ Utitudei the preeminence of the 
oqulnox at a leaion for magnetic ttorms teems to dis 
appear entirely This Is shown by Table V which com 
pam decllnaUon results at Kew and at the DUcov^ty i 
winter quarters 

Tabue V 


P§feeniag€ of Pays bavmg Ro«g« obovo 20* at Kew and 
above laer at the Diicovtry s Winter Quarters 
( 77 * 5 *' S) 


Station 

UkI Wintor 

Equinox 

lllditimflMr 

lUw 

It 

16 

.9 

77 51 S 

t 4 

31 

lx 


At Kew out of every xoo days at midsummer (May to 
July) only nine had an absolute range above ao' the 
corresponding figure for the four equinoctial months being 
sixteen or nearly double but in the Antarctic eighty 
I one out of every xoo days at midsummer had a range 
oxceeding xao' while the corresponding figure for the 
equinoctial months was only thirty-one 
The phenomena of magnetic storms appear at least at 
some stations to be largely influenced by the hour of the 
day Table VI gives some figures for Greenwich derived 
from the hours of beginning and ending in Mr Maunder s 
lists for the years 1848 to 1903 as well as some figures 
which Dr Van Bemmelen has given for Batavia 


■pot maximum shows at both Kew and Pavlovsk a dis-> 
tinctly smaller absolute range than either of the adjacent 
years, especially 1893 Of ilie lust two lines in Table VII 
the first gives the arithmetic mean of the <Ufferences 
observed at Pavlovsk between the extreme positions of the 
compass needle during each month of the year while the 
second gives its total range during the year In both cases 
1893 occupies the premier and 1894 the second position 
1893 lau far behind in the case of the annual range it 
even follows 1900 which had the smallest sun-spot fre- 
quency of the whole eleven 3 ears The close parallelism 
visible between sun-spot frequency and the regular diurnal 
inequality becomes more and more obllteratea as we pass 
from the regular to the less regular and from these to 
the highly irregular daily changes of terrestrial magnetism 
A general parallelism between sun-spot frequency and 
the range of the regular diurnal inequality is far from 
proving any Intimate connection between the two pheno 
mcna on the same day lable VIII gives the results of 
an attempt to find out whether the parallelism extends to 
Individual days results 

Table VIII 

Relation of Sun spot Area [Greenwich) to Absolute 
Declination Range (Aew) on same Day and on Three 
Subsequent Days 


AlEobmlc txetu of rangt ov«r mean from sU dsyt 


Tabli VI 


Diurnal Variation in Magnetic Storms 


Suticn 1 

1 

Local Itm* 

1 

l 

PcrcoBtaga of Total Oocu>r«ftcci 

18pm 

)P m 4 a.ia 

S a m noon 

CrMflwkih 

I B^innbg - 

60 

9 

aa 

45 

18 

48 

Batavia 

I 

1 Ma^mom intoritty 

18 

33 

*5 

S 5 

43 



At Greenwich no less than 60 per cent of the storms 
commenced during the eight hours i to 8 p m , while only 
9 per cent then ended 

There Is yet another influence on magnetic changes 
which requires to be considered viz sun-spots 


Tablb VII 

Conneetion between 5 un Frequency and Declination 
Ranges 


It 

Year - 

1890 

1 

IfM 

isu 

*194 

i8gs|iS96 

11 

*«98 

1 

1900 

SuB-tpot freqaeocy 




MW 


1 

i 

1 

1 




CWoiht) 

1 Diurnal inaquallty 

7 > 

33*6 

73*0 

78*0 

64*0 

41*81 

a6tl 

•67 

to X 

55 

' raag«-r 
( AtKaw 


85 

!•; 

10*T 

14 

95 

8S 

7 -Bi 

7O 

U 

68 

1 At Pavlovik 

lAhiohita daily xanga— 

73 

to 

8a 

r 4 

6 8; 

6 3 

6 1 

AciUw 

X071 


ITTi 


l« SI 

iB X 

MS 

It X 

>9 3 

II 3 

9 > 

^ At Pavlovsk ! 
At Pavlowk— 1 

xa I 

si-o 

178 

ao4 

17 S 

14O 

MT 

j» 3 i 

105 

auath 

Total lange ra yaar 

a8t 
4 * 1 


n*i 

mo 


84r 

|U«*« 

47 4 

iS4 

43O 

lOX 1 

1 

46*6 

iiBq 

fA 

3*8 

94 * 


While Prof Wolfer s figures are given in Table VII 
^ a measure of sun-spot activity it may be added that 
•Clostly parallel results would be derived from the 
Astronmner Koval's figures for suo'^t areas Thm was 
a well-marked maximum In >803 The remarkable 
paraueiism between the changes In wn-spot frequency and 
In the diurnal Inequality ranM appeals to tfia eye 
Paoilag to the absolute diuly range, we have a quantity 
which Is considerably Influenced by magnetic storms 
Hera* again the ranges In the years of many sun-spots 
art conspicuously tbs larger, but the paraHefism with sun 
spot frequencies is less close 1893, the year of sun 
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xo dayit (Mch month) cf ) xo d yn (each month) of 
largest »|)ot art* ' 1 ast spot area 


Shim 

day 


II ycarmaaa +017 
iJW I -hl-ss 

189s I -085 


X day 

a days 

3 dsyt 

Same 

1 day 

a dayi 

3 day* 

after j 

1 after 

ofter 

d«y 

after 

after 

after 

•fo *5 

+0 48 1 

-^0 53 

-03* 

-045 1 

-038 

-035 

+■« 55 

-l-i 61 1 

+ »*^ 

1 44 

-19a 

I’M 

X 36 

“O s* 

+0 c6 

-0 X7 

-l-l 19 

;+M 1 

1 -! I »9 

•fo 9a 


The days of each month lAere divided into three groups 
The first group included the ten di>s in which the Green 
wlch sun-spot areas were the largest the third group the 
ten days In which they were U i»t If any close parallelism 
existed between the solar and mai^^neiic phenomena on 
the same day we should expect ihc mean of the absolute 
declination ranges from the first group of days to be much 
larger than the mean for the whole month and that from 
the third group to be much less Taking all the months 
of the years 1890-1900 there is a difference in the dlrec 
tion Indicated but it is exceeding!) small 
To provide for the possibility that the solar Influence 
takes one or more days to travel to the earth mean 
declination ranges were formed not merely for the ten 
da)s of largest or snmUest sun spot area but also for the 
ten days Immediately following these for the ten days 
separated by two days, and yet again for the ten days 
separated by three days from the da)s constituting the 
tun spot groups The results appear in Table VIII and 
are somewhat more favourable for an association between 
the magnetic phenomena and the solar phenomena two or 
three days previousiy than for an association between the 
phenomena on the same dav Individual years however 
e g 1804 and 1895 give conflicting results 

In the preceding discussion declination has been chiefly 
referred to because it is the most familiar element In 
some respects however declination records during mag 
netic storms are inferior in interest to those of honsontal 
force Fig t shows two successive days records— 
November X3-t4, 1894 — of this element at Kew The 
first day’s trace, which was quiet, helps to bring out 
two important features A little after a p nj on 
November 13 there Is a very small decrease of force (down 
ward movament), followed by a much larger Increase 
These sudden commencements to storms arc not unuw^ 
and seem to occur simultaneously all over the earth The 
type at most stations Is very similar The Initial slight 
fall In Joroe is only sometimes seen the nsa 4S generally 
substantial In the Antarctic the oscillatory character Is 
unusually pcominent ... 

By 8 or to am of November 14 the disturbanoe is 
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1909 Many of the movcmcnu on thw t awociatc Auguit w ahd September •$ we get a tWMty 
to rapid to be shown clearly in the photo- six-day period if w© associate Augiut 39 and Sep* 


practically over but the force shows a marked depression 
(ompared to its value at the same time on the previous 
day This is a very comnuin after-effect of magnetic 
storms the greater part of the depression usually dis- 
appears in two or three days Fig 1 is a good example 
of an ordinary disturbance in which the magnetic changes 
though considerable were seldom rapid It differs con 
^icuously in this respect from the recent great storm of 
Septembw 35 
occasion were too 
gr^hic traces 

Dr Schmidt the leading German authority on our 
subject assigns to this recent storm the first place of alt 
recorded since the Potsdxim Observatory nine into exist 
ence some twenty years ago Table IX gives his estimate 
on an arbitrary scale of the Intensity of the seven largest 
storms recorded at Potsdam 

Tablx IX 

Or Ad Schmidt s Estimate of Intensity of Magnetic 
Storms 


which the declination range conspicuously overtops th 
average is considerable During thm days thece it usuall 
a disUnct fall In the horisontal force a circumstance als 
indicative of magnetic disturbance TJw following day 
were considerably disturbed —August 39 30, Si^ember si 
35 30 and October 18, 19 33 34 while a variety of 
other da^s, eg August 31 and Oct<A)er a 8 ^and 9 were 
decidedly more disturbs than the average If we 


Date of Slorm 

Dktarbance 
at PoiMlam 

Data of Storm j 

1 

^ Diatitrbanca 
at Fotidam 

Sepleaiber *3 1909 

3600 

Srptember xi 1908 

xsao 

October 31 1903 

«S6o 

>ufuit so 1894 
Febroary 9 1907 

1 

>4tO 

Pebmaty 14, 

oirer iBoo 

1340 

July ao, fS94 - « 

1580 



An old question which has received a good deal of recent 
attention is whether there Is a cyclic period approaching 


tember S5, or September 31 and Octpber 18 we get a 
twenty-eeven-day period If we associate August 31 and 
September 30 we get a thirty-day period and we have 
any number of other possible combinations left Disturbed 
conditions are seldom limited to a few hours of a particular 
da> and often extend over two or more days Thus 
there IN usuallv a good deal that is arbitrary in the value 
deduced by observation for the intervol between two 
specified storms 

Ihe disturbances of September si 3^ and 30 led to a 
fall in the huriruntnl force from which it it doubtful 
whetlier the element had entirely recovered even by the 
middle of November 

Mr Maunder and Dr Schmidt both associate their 
periods with that of the revolution of the sun relative to 
a point on the earth This period exceeds the true penod 
of the sun s rotation — which varies considerably with solar 
latitude — because the earth is travelling round the sun in 
the direction in which the sun rotates 

The view most m favour at the present time is that 
magnetic storms are due to some solar discharge probably 
^tom sun-spot areas and of an electrical nature We 


j(^ TojXJt^ krv€,nfrvU^ It H 





a month In the occurrence of magnetic storms J A 
Broun, an early pioneer of magnetic work believed his 
observations to inmeate a period of about twenty^x days 
From an elaborate study of many years storms at Green 
wich Mr F W Maunder deduced a period of 17275 
days and Mr Arthur Harvey Independently from a study 
of storms at Toronto deduced the remarkably similar 
period of 37346 da>s The latest result of this Idnd is 
due to the eminent German magnetician already men 
tioned, Dr Schmidt who believes in a period « 39*97 
days Schmidt found evidence of this period in a numliw 
of recent storms and he declares that ft exists in the case 
of very large storms even when separated tw many years 
He found that the dates of occurrence of five out of the 
sdven largest storms recorded at Potsdam (see Table IX ) 
could be deduced to a high degree of accuracy from the 
expression 3410 ooo+303i*o*f nX3o*97 which counts time 
in dajrs from the commencement of the Julian era 

Fig 3 which servos as a qhronlcle of magnetic history 
at Kew from August 30 to November 16 1909 will illus- 
trate some of the difficulties in the way when one attempts 
either to prove or disprove the existence of a period In 
m^netic storms 

Tne upper curve shows the value each day of the 
absolute declination range at Kew, the lower the value 
at each midnight of the horisontal force We see incessant 
variationf from day to day and the number of days In 
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may suppose a solar discharge to traverse space like a jet 
of water when it overtakes the earth a magnetic storm 
begins uhich continues until the full width of the jet 
has passed over If the solar discharge continues long 

enough it may sweep over the earth during severm 
successive revolutions of the sun and so give rise to 1 
series of magnetic storms at nearly equal Intervals 
Theories accepting a solar ongin for magnetic storm 
differ as to the nature of the solar discharge 
Nordmann has suggested R6nt£en rays Blrkelan 
kathode rays, and Armnius negatively charged particles 
On Nordmann s hypothesis (he terrestrial phenomena 
should follow the solar in a few minutes, on Birkeland's 
hjrpothesis in a few hours while according to Arrhenius 
the interval might be two days or more ^ 

The most elalxirate Investigation hitherto made into the 
supposed solar origin of magnetic storms Is due to Prof 
Kr Birkeland of CMstiaw who believes kathode or 
analogs rays to be the vehicle by which the solar disturb- 
ance Is propagated to tbe earth He has made numerous 
experiments with kathode rays In a vacuum tube which 
contains a miniature earth or terrella By means of 
electric currents in wires wound on the terrella a magnetic 
field is produced similar in type to thb earths field II 
was apparently his experiments that suggested hU explsna 
tion of a certain type of magnetic storm whidi he tenm 
the equatorial " These ' equatorial diiftirbances 
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ha aayi normaU> largeit in the earth i equatorial regions 
where they consist mainly of a change in the horizontal 
fofre but they are also well marked in temperate latitudes 
The cause postulated by Blrkeland 11 a circular electric 
urront m tne plane of the earth's magnetic equator at a 
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able to keep in action during the winter 1902-3 The 
characteristics of polar elementary atornu are their 
comparatively simple character and short duration and 
the fact that their amplitude — unlike that of Birkeland s 
equatorial storm s--is much larger In the Arctic than 
elspwhere Ihese storms have at least 
/SO 0 1 general resemblance to a special type 

of disturbance ' of which I found 
numerous rxampLes in the re<*ords of 
the National Antarctic Expedition of 
1901-4 

Rirknland found that frequently after 
an equatorial storm had been in 

progress for some hours one or a series 
of polar elementary storms inter 

vened He obtained copies of the 
curves taken at a number of observa 
tunes on the days of the disturbances 
recorded bv his Arctic stations ^nd he 
has reproduced ih»se with his own 
records in a most \a1uablc senes of 
plates published in his recent monu 
mi ntal work Ihi Norwegian Aurora 
I ohris Fxpedition 1902-3 vol i 
Whilst recognising to the full the 
devotion wi th which Prof Birkeland 
has prosecut d his investigations into 
magnetic storms for more than a decade 
of years and while admiring the beauty 
of his expc riments I have to admit that 
I do not find his explanations con 
vincing If equatorial storms are 
due ns he believes to el'ctnc currents 
at great heights ahov the earth in the 
magnctiL equ itor the disturbing force 
while approximately horizontal and In 
thi magnetic meridian at places near 
the magnetic equator should even In 
ti mperatL latitudes have a considerable 
vertical component and near the mag 
nctic j>olei the vertical component 
should largely predominate I am un 
1 1 9 able to sie th se phenomena in the 

turves of Birkeland s own phtes 

height of sexeral thousand mil a \n objection to this Further during the time of Birkeland s Arctic exproition 
explanation is th it according to Prof Carl Stornifrs* the Diicovtty was at work in the Antarctic and the 
analysis it is impossible for kathode rays emanating fniiii simultaneous results obtained there do not seem capable 
the sun to reach the earths atmosphere at all except in Sof explanation on his hypothesis 

a narrow band round each magnetic pole The larger the Fig 3 affords one out of a numl» r of examples of this 
mass and the greater the vcloaty of ih 
particle for a given clcctncul charge the 
nearer can it approach the earth m Ih* 
equatorni plane and the larger is the 
radius of the zone surrounding each mag 
netic pole within which the particle cm 
actually reach the earth The ^ particles 
of radium from their higher velocity have 
more penetrating power than ordinary 
kathode raySf and are in their turn 
eclipsed by the a rays the lesser velocity 
of which IS more than compensated by 
their larger mass According to Stdon^r 
the greatest angular distance from a mag 
netic pole at which average kathode rays 
enwnatlng from the sun can reach the 
earth Is only a 4^, while the corresponding 
angular distances for $ and a rays are 
respectively a x® and la 7® 
undeterrea by these mathematlca! re* 
suits Birkeland assumes that a type of 
magnetic disturbance which he calls the 
polar elementary ’ stormi is due to 
kathode rays from the sun which get 
within a Jew hundred kilometres of the . 
earth s surface at considerable distances 
from a magnetic pole Tht paths of 
approach and retreat are supposed to be 
radial and the connecting part horisontal These 
polar elementary ' storms were observed on a good 
many occasions at four tmporary Arctic observatories 
provided with magnetographs which BlrkeUnd was 

t Ar khff* dit S€kn(ft wj tt nmturHht G«ntvS| 19117 
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Fig, » — llftgncti Storm m Anur tic 

It ihowi the declination (D) vertical force (V) and horl 
aonul force (H) tracee at the Dwcoyery « wlntw quarters 
on March as 1903, during a magnetic storm which forms 

1 Kutional Ant*rciic FxpftUUion 1901-1 Msgiwtic Obaarvatloos, 

p. iBe 
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the ubjoct of Birkt land ■ Plate xx Blrkeland a curv* 1 
represf^nttn{{ stations from 77® 41 N to 43® 3a' S lat 
all show two small but sln^larly dlitlnct movements at 
'ibout I p tn and a 45 p m GMT Tliese he ascribes 
to an equatorial storm Now if these storms were 

dui ns he sufiposcs to an overhead current in the plane 
of the magnetic equator the vertical force disturbance as 
w have seen ought to have been largely predominant at 
tht Antarctic station which was onl> al^ut 400 miles 
from the south magnetic pole Ihis is exactly what did 
not happen 1 wo movements occur in Fig 3 exactly 
s>nchronous with those tli*ewhere but the vertical force 
tnovoments are much smaller than those in decimation 
and the disturboiu'e in the horizontal plane is not smaller 
but much larger than at the equatorial stations 
Interest also attaches to the large oscillation m \ertical 
force between 0 lo and t i 30 p m G M 1 with the arcom 
prmving considerable movements in th( other elements 
Ihls IS precisely the time of a polar elementary storm 
recorded at Blrkeland s Arctic stations A similar co- 
incidence occurred on so many occasions that one can 
hardly suppose It to be accidental Tlili suggests a very 
intimate connection between magnetic phenomena in the 
Arctic and Antarctic 


VhJ\niSJTy AND fmiCATWfiM 
INTEI LICKNCF 

rAMBRii>CF — Mr J H Jeans has been appointed Stokes 
1 iturer in mathtmatics from midsummer 1910 

Mr \V B Alexander has been appoint^ to th offiie 
of assistant to the superintendent of the museum of 
yoolog\ 

I he third annual report of the Forestry Connnittee refers 
to the work earned on during the past }car In June 
last th render Mr A Hfnr> commenced a sirns of 
f’Xperim ntnl sowings of the different kinds of elms which 
have >ielded Intcri sting results showing that what were 
supposed hitherto to be vanities of one si>ccips of un 
known origin are in nalitv combinations of two spmps 
in whiih the Mcndelian ratios are observed Tncidentallv 
them experiments have directed attention to the nsionish 
ing vigour dtsplnved by certain first crosses in trees all 
of which hitherto had arisen in the wild state An attempt 
IS being made this vi ar to produce artificially similar 
Inbrids in the < ase of the more valuable kinds of trees 
and for the first time almost the nroduction of new 
breeds of forest trees is being tried A plot on the Uni 
versit\ farm has been assigned by the Agricultural Depart 
ment to the reader for forestry experiments and al>out 
itoo sfpcihng trees of known pedigrees are now planted 
out \ small plot of J!?ri(omnita uJmoides has been estab- 
lishc*d near Norwich This tree which was discovered in 
the mountains of central China is perfectly hardv and 
last in growth in this rountr\ Its bark produces ^ per 
Cent of riibbir the quality of which however is still a 
matter of doubt ns only minute quantities have been 
tested 

Glargow — In order to meet the necessity for increased 
teaching power in the faculty of arts the l/niversitv Court 
has decided to establish eight new lecturers and assistants 
in mathematic^ natural philosophy and the several literary 
and philosophical departments A separate i curse In 
mathematics for students of engineering will be instituted 
nnd better provision will be made for the tutorial instruc 
tion of students in smaller classes than have hitherto been 
practicable 

The annual report of the museums committee testifies 
i/a a conside^ble amount of work in the cataloguing and 
arranging op the collections under the care of Profs 
Craham Kerr and Cregory Clfts of entire collections 
associated with the names of David Ure Webb Sevmour 
and Mackenzie have enriched the geological museum 

At the observatory a new house has been ejected for the 
iine Corbett equatorial 

OxyoRD — ^The following Is the text of the speech 
delivered by Prof Love tn presenting M Fmilc Cart^lhac 
for the degree of D Sc honorts cau^a on May 10 — 
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Nullt profccto ex cit qul hodie hominum naturae 
student posthabendus est Amihus Carta ilbac Qui vir 

annos viginti quattuor natus commentarios In hoc gencrc 
apud Gallos eo tempore moximl habitos in quibus gentium 
incuttorum mores et vetustatis obsoletoe reliquiae tracta 
biintur edendos susccpit Quo muncre viglnt! annos 

functus cum res ex omni parte terrarum allatas scruia 
retur cum in ea loca ubi eiusmodi monumenta Invenunda 
sunt ipse miiltas pcrcgrina Hones faceret ndeo incendit 
rivlum suoruni studia ut dlversis auctoribus quasi sym 
bolam ronfprentibuA maxima ilia Acta conflata slnt quibus 
cdendis ipse multus annos prmfuit quibusque etiam nunc 
curam mipcrlit \cadcmiarum (^uoque Gallicarum recton 
bus persiMsit ut discipulos In hifl rebus mstitui iuberent 
ipse ToIoshd in sua urbe ntque Aradi mla iuniorum studia 
dlrigit NihtI profiito his du bus magis admiratt sunius 
qu iin rudrs illns pirturas in ca\ernis ubi habitah irtt 
homines pnstini invent is lluiusmodi moniimentis quibus 
niaxime abundant Hispania septcntrionalis et australis 
C allia Inc nosti r tnaximam n}N ram dedit cademqui pul 
ihcrnmo ixpiita in medium prfdulit lun igilur Inc \]r 
tanta doctrina ornatus sen nttm tarn deditus apud iincb 
suos lamdudum nubtlls ubicunque homines haec studia 
(olunt instgni laudr cckbrindus est 

The (irst Malley lo<turp was dellverwl on Ma\ to h\ Or 
Henry Wilde FRS the foiindir 1 he subject of the 
Iw ture was Celestial bjictamenta * Dr \N ilde m iirt 
tamed that com ts originated williin the solar s\ trm 
being the result of * xplosive disthirges fiom plaints 
spicialK the larger pi iik ts in prucess of cooling 
The Rom ines lecture postponed from Mav 18 will be 
d livf ret! bv ( \ President Roosrvill on Tiie dn\ June 7 
Ilu subject iH Biological Analogtcs in Histor\ The 
honorary d gree of D f t will be confrrred on the 
lecturer on the same occasion 

The honorar\ d» gree of O St as alrendN announced 
will be conf rr d on Mtssrs P 11 Cowell FRS ind 
\ { ( roinmelin of th Ro\ il Obs r\ itnr\ C reenwich 

on Saturda\ M i\ 21 


Amonc many other matters of intero t dealt with in the 
second volume of the report of the U S Commission r of 
Fducation for the \car ended June 30 iqoq spinal itten 
tion may be directed to the gifts and bequtsts made duiing 
the vear to promote higher education m Amenco The 
total value of all benefactions recorded as having been 
received by the 606 universities colleges and terhnical 
institutions reporting to the Washington Bureau in tjie 
a ear under consideration amounted to ibout t ^bi ooof 
Of this amount 8o<i ooof was gi\en for buildings and 
improvements md 2 244 000/ for endowment thi re 
mainder being for current expenses Thirtv-six institu 
tions each received 20 ooof or more and together aLCOunted 
for I 072 000/ of the above total Yale Universitv Con 
necticut was helped most generously having received some 
3^4 fioof The University of Virginia was credited with 
about 1^7 son/ while the University of Chicago Illinois 
Gnnnell Collej^e Town Bowdoln College Maine and 

Washington University Missouri each received too oooI 
or more Me notice that the 606 institutions referred to 
rmplmed a teaching force of 26 and h ul «n aggre 
gate enrolment of 308 163 students Of the 6t)6 Institu 
tions 89 are undi r the control of States or municinalitiei 
and ^17 ire managixl b\ private corporations U will be 
notic^ that several prominent universities supposed to 
have received \er\ large gifts duilng the vear are not 
mentioned m this summary of the ofllcinl record of benefnr 
tions The Commissioner of rducation points out that 
official statements of thi amounts reported to have been 
received could not be obtained bv the Bureau at MasH* 
ington 

In tht issue of Sefener for April 2q Prof Cuido H 
Marx publishes a table showing the attendance of students 
at American nnd foreign universities during the session 
1906-7 The figures of attendance were furnished to the 
U ^ Commissioner of Education by the editor of 

Minerva ' Prof Marx recognises th* probabilitv that 
the totals he gives mav understate rather than overstate 
the attendance in gome of the countries which hnV* not 
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publlflhod compieu ofTicinl staUfttic8 The Lnited Static 
IS placed first on the list wth 212 950 students in institu 
tions of higher cduiation or one such student to 394 of 
the population Of the larger European countries Frantt 
takes first place with 50 935 students or one to 771 of 
the population Germany comes next where including 
hearers the numbers are 73030 and 830 respcitivcl) 
then wo have in order Austria Hungary 51 (191 and f)0() 
Italy ^3 174 and 1014 United Kingdom 41 305 and 
iof»8 Spain is <>43 uni 1304 and the Russian Finpir*. 
^4 308 and 27S4 IVof Marx points out that the total in 
the case of the United Kingdom excludes 22 1^9 evening 
Hludenis md ihil Prof B Menschutkin writing to 
Nature claimrd 701^00 students for the ye tr 1908-1) for 
Kusslnn liighi r fdutitiunal institutions with the surmise 
that possiblx there were 30000 more in prunte higher 
( ol leges 


SOCIETIES AND ACADEMIES 

London 

Physical Society April 32 Prof H L f p11en'f« 

1 Rb president in the chair — W A Soobta Further 
tests of brittle m iterials under combined stress A former 
piper dt scribed tests on cast iron which is the brittle 
inateri il which is most (ointnonly Linploytxl in engine ring 
prattici The tests d^scriGd in the prcsi nt ptijicr were 
made on hardened cast steel The specimens were 3 inch 
diameter and 30 inches effective length and were tested 
under combined bending and torsion Ni ithi r the maxi 
mum she ir stress nor the maximum strain was constant 
at fr icture but the results tnduaUd that thi maximum 
principal stress is thi best crittnon of strength for a brittle 
iintcnnl under combined stress In general the harden 
mg did not ufft ct tin strength of u bar to resist bending 
but It doubled the torque which was required to cause 
failure — C Oh«n«vMii with an ippendix by A C 
doIhRy 1 ha magnetic bal ince of MM Guru ind C 
Cheneveau Ihis balance is Intruded for thr determine 
tion of the coefficient of sptcilic magnetisation suscepti 
bility and permeability of f< ebly paramagnetic and 
dlamngnctit bodu s I lie bodv under invi stig ttion is 

suspended from one arm of a torsion b thnte which 

measures the force r Krrt d on iht body when it is pi iced 
in the non uniform fit Id of 1 permanent niugnrt Ihe 

torsion balance is formed b} i horizontal rod suKpi iidt d 
lj> 1 long fine platinum wire and currying at on (.nd a 
hook from which tho substance under mvcbtigation tan 
be suspended in a small enclosing glass tube On the other 
end of the torsion arm a copper sector is fix tl which 

moves between the poles of an auxiharv magnet ind tluis 
provides efficient damping A sx:ond branch arm is also 
provided upon which mav be placed suitable counter 
weights to balanct the specimen The suspension tarries 
a mirror and the movements arc read on a transluc nt 
scale in the ordinary way 

Zooofical Societv Msv 3 —Or A Woodward 

F R S , vice president, In the chair —Dr H R 
ranttiam (1) The morphology and life history of Attnerfa 
(Coccidium) ivfum a sporozoon causing a fatal disease 
among young grouse A detailed account of the morpho 
logy and life histor> of the Coccidium which destroys the 
opitheUal lining 0/ the duodenum and cieca of grouse 
chicks causing enteritis accompanied by diarrhoea 
(a) Observations on the parasitic protozoa of the nxl 
grouse (Lagopus scoHcus) Observations on some sevin 
other protozoa parasitic in tho blood or m the digestive 
tract of grouse None of these parasites however ctwild 
be said to be either numerous or very harmful to the birds 
examined (3) Experimental studies on avian coccidiosis 
especially In relation to >oung gCousc fowls and pigeons 
The results of many and varied rtperlments were recorded 
In this paper relating to the tinu*^ of ripening and dura 
tion of infectlvlty of coccldlan odeysts their dispersal by 
insect Inrvab &c and the effects of various reagents on 
the o6cy«ts Tho distribution of the parasites within the 
Iiost was given and the results of the transmission of 
grouse cocddlosis to young fowls and pigeons were set 
forth (4) Observations on the blood of grouse The 
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\ iiious bloods lls w r (1 st.nbxl md the results of blood 
counts (both of n d cf lls and of teucxicytcb differentially) 
of hi alth} and disf iM'd birds were set forth Both 
riHcidiosis and ininj,>losib produce anaemia and the 
pres* MU of vanoub p irasites is also associated with 
luimenuit diff rikps in thi leucocytic elements of the 
blood — I roF ( () tera Report on the Ostracoda 

loUected bv the third 1 mganvika expedition during 
1904-5 — Dr R Broom Jrilylodon and on the relation 
smjw of thf MuUiIuImk ul n i Thi author had ren xainined 
the t\pe and only known Kpfdinen of Intvlodon and m 
t no or two points came to diffirmt conclusions from Owen 
and Sccl(\ Gidlov s tiiuit pip r on 1 tilodus was rriti 
ciscd nt noiiu length md an ml n\iuir nnd to conirwert 
his conilusioii that 1 tilodus is illn d to th dipiotodont 
marsupials It was hi Id tint wlul tin muUitub nulat* s 
ire doubtless v* r\ unliki the living deg* n rale inonotrLines 
th* \ ari more primitive than the maisupials and not at alt 
clostly allied to them nnd th it until th evidrnce of their 
uffinitios is miuh nt* r th m at present th y may well 
lit left as an independent order 

Linnean Society Mnv 5 —I rof ^ R 1 lion F R S 
vtce-prcfident In the chair — II Soott 1 i^ht months 
entomological collecting in tin Seyrhdies — J M Brown 
Some points in the anatomy of the Iar\ i of / tpula 
maxima a contribution to our knowloelgi of th respira 
lion and circulation in insects 

Dublin 

oyal Dublin Society A| r I 36 -Dr I M Purser m 
the chair— Prof ( 11 Oorpontar Injun u ins els md 

other animals observed m Ir I uul duiin^ th >*ar i >eH| 
Among the spcsiis nunUd ir* tlie ihilnl llv '/* jt, I’S/iji, 
mm strobilobius from ihrr hi sud in the (ouii 1 \ of 
Wicklow and ll» root knot * Iworni from tonntiHS in i 
greenhouse at Hi Ifast W K t Atklne I hr ir\oMopu 
determination of thi o motii pi un of koiiu phnt organs 
\ number of fruits and und rL,ri und orgiii wi r prtssixi 
uul th* freezing points of th jiiu* tl tiiminsi with Ikxk 
inann s ipparatus Thi m* in molrxulir w ight of th 
solutes were also oltimisl 1 iu pr*. uus m the snm 

organs of diffen nt sample *. f ih im< jiu u w*rf found 

to be tokrably constant a w n il o llu nuan nioluiilar 
weights Pn ssiires rnnj^inis frun o|ioa)S^ itm phi ns 
were met with in fruits ind fn m ( 4 m 1807 atmo phtres 
In underground organs whili tin. mr n mole* ul ir wu^^hts 
varied from 70 to ”104 m th wluil it its— Dr W F 

Adaray Studies of sir aming of di ol\ed itinosphenc 
gases in water 

Paris 

Academy of Sciencet May 9— M Aimand Canlicr id 
the chair— Gaston Darboux A particular class of triple 
oithogonal > stems — M Jr an Bos* hi was eWli *1 a corre 
spfind int in the section of plusics in th place of the late 
M Crova - A Bwmarcl and 1 ldr«o A second si riea 
of researches on FI alley s tom t and its s|»iitrum made at 
the Observatoiy of Meudon Details of obs r\ation» 
following the changes in sp*Tirum md structur* i om 
mencing on Janu ir> 7 »ml larrud on to Ma\ 7 — J J 
Ldfiddrdr Ihc polarisation of th bght fitim the moon 
A reph to criticisms of the inethiKl publish* d m 1889 — 
M Obs* r\ itions of llall*\ s loimt made at 

the Obs* rvatorv of Marseilles with the 2f»-cin richena 
equatorial Positions of the mmet nnd comparison stars 
are given for April ih 17 18 31 J*> to 29 and 

May 2 to (1 111* count could b* soon with the naked eye 

on April 3^ as a star of th third ni igmtude on April a6 
it had intreasrtl m brightn ss to th* mcoiu! magnitude 
with a tail of aliout i*" B> May 5 ih tail was about io® 
long — Piul PdoMl Ihe magnetic analvsiy of ffome 
chromophoric groups A doubi linkage always reduces 
th* dlamagmtism The application of this to the study of 
some colouring matters appears to show that the oxistence 
of a marked coloration is nearly always correlatinl with a 
quinonoid structure at least in bodies containing oxygen 
--Daniel Bdrthldt and Henri toudMhon Tho chemical 
effectfl of the ultra violet raye on gat*'Ous bodies Poly 
mcrieation reaction! Th* action if tho ultra Violet rayt 
from a quartz mercur\ an lamp on acetylene cyanogen 
and ethvlene eith'^r alon* or mixed with indifferent gatef, 
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and contained In a thin quarU tube has been proved to 
result in polymers being formed The residual gas in all 
cases was purei the polvmers formed depositing on the 
sides of the tube in liquid or solid form Oxygen under 
these conditions was proved definitely to give rise to osone 
— Pablo-Mortinex Stroivr The colloid^ nature pf the 
chromopolysutphurlc acids It Is shown that these acids 
possess the properties of ti ue colloids —V Volmar Some 
trialkylocetonaphthones and their decomposition by sodium 
amide Ketones of the general type 

CO-C(RiR.R.) 

have been prepared These are all split up by the action 
of sodium amme, the a isomers giving products correspond 
Ing to those obtained from the tnalkylacetophcnones whilst 
with the 3 products the inverse reaction takes place — 
V Orlir>uircl and L Xom The action of thionyl chlondo 
on mixed orgaao-ma^nesium compounds Aromatic mag 
nesium compounds give rise to sulphinones fatty com 
pounds give a mixture of sulphlnone sulphide and nlcohol 
— P Proundlor The t^hloranthranUic esters and their 
condensation with nltroso-benzene — M TlftaiiMu The 
action of dehydrating agents on some a*glycoU — L Luta 
The mod< of formation of gum In Tragacnathoidcs — Knotil 
OombM The part placed by oxygen in the formation 
and destruction of the anthocyonic pigments in plants 
The experiments described prove that when the onthocyanic 
pigments arc formed the oxygen is retained by the organs 
in process of reddening and there Is at this time an 
increase In the activity of the oxidation phenomena in 
these organs These results confirm those of Mollinrd — 
Vital Boulwt The endotroph mycorhizes of soin< fruit 
troes —Henri Ooupin Ihe growth of some moulds in 
oil The growth of the moul& used in oil resembled the 
growth in water more than that in air — M Marmva 
The development of the energy of the voice Ihe energy 
of the voice is pr^^rtlonal to the volume of air expell^ 
from the lungs and the pressure exerted upon it Rcspi t 
tory cxcrrises are described for incrcislng the capacity of 
the lungs and for strengthening the muscles of the 
abdominal wall — Annand Mltonia 1 he longitudinal 
division of the chromosomes In the spermatogonia of 
Sabellaria Mptnuhsa — J P Boufihlol The thermic region 
of the Algerian coast The distribution of the t«*ii par'll lire 
of the sea off the Algerian coast has been studied with 
a view to the establishment of the sardine in these waters 
— taudran The Koch bacilli A gl>ccrophoftphatc 
medium Maximum doses of Iron and alumina — C 
Oarb T The caseification of raw milk by the ferments 
from boiled milk 
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tnt LAST DAYS OF CHARLES II 
The Last Days of Charles II By Dr Raymond 
Crawfurd Pp 80 (Oxford Clarendon Press 
1909.) Price $s net 

C HARLES II died at midday on Friday, February 
6, 1685, at the age of fifty-three His last illness 
seemed to hla courtiers to begin on the morning of 
Monday, February s, with an attack of convulsions 
He was bled and became conscious and able to 
speak , on Thursday had more convulsions with in 
tervals of consciousness and on Friday morning, after 
an attack of breathlessness, gradually became In- 
sensible, and so d iej^, w ithout further convulsion His 
body was examini||||fter death, the blood-vessels of 
the brain were found distended there was an excess 
of serum in the cerebral ventricles the heart was large 
and firm and, except an old pleuril adhesion on the 
left side and a general engorgement of the liver spleen 
and kidneys there were no other signs of disease 
From these facts as set forth in detail in contemporary 
evidence, Dr Crawfurd arrives at the conclusion that 
his death was due to chronic granular kidney ( i form 
of Bright’s disease) with urscmic convulsions 
Dr Crawfurd s interesting^ book begins with an 
account of the authorities T.hcse are the memoirs 
of Thomas, Lord Ailesbury, who was in waiting upon 
the kbg, the despatches of Barillon the French 
Ambassador , those of the Dutch Ambassador 
the diary and letters of Philip Earl of Chewier 
field, a letter to Mr Roper a fellow of the 
Ctdlege of St John the Evangelist, the life of James 
II , based on his memoirs, the narrative of bather 
Hudleston, the pnest who was brought in to the 
dying king, and the account of the illness written by 
Sir Charles Scarburgh, the learned royal physician 
^carburgh had received one of the highest honours 
which a physician could attain in that century the 
friendship of Harvey and his account of the progress 
of the illness and of each consultation, of the trefit 
ment and of the autopsy are unexceptionable evidence 
Of equal value as regards truthfulness, though look- 
ing at what passed in an entirely different way, Is 
the simple narrative of Father Richard Hudleston a 
Benedictine to whom, by some slip of memory, Lord 
Macaulay has attnbuted a want of ediKation which 
the nan^ve alone is sufficient to disprove. The I 
accounts of Lord Ailesbury, Lord Chesterfield and 
James II , and of Barillon, who were all present, 
supply further and in the main, trustworthy details 
TIm letbfli' of the Rev Francis Roper is less impor- 
tant, but riiowt the feeling of the time 
The king had excellent medical advice Edmund 
King^ who took the first step in treatment was a 
Bwn of great experience In all paru of his profession 
and had 4 scientific mmd , Dr Richard Lower was one 
of die first discoverers of the nature of dropsy, Dr 
FrMer had been attadted td the king, and attended 
hfan in poverty and exfie as well as in pro^)eijty , Dr 
Walter Charteloii had lived a long life astoog the 
tomnsd, Dr BCartin Lyater had a mind afientivt to 
every part of science, and a most tender heart. Sir 
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Thomas Witherby was the president of the College 
of Physicians The greatest of English physidana 
thought so well of Dr Thomas Short that he dedL 
Gated to him his treatise on gout and dropsy Dr 
Edmund Dickenson was a man of great general learm 
mg who had spent much tune in chemical studies 
Dr Edward Brow ne had been trained from boyhood In 
literature philosophy and medical observation by hla 
celebrated father, Sirlhomas Browne Sydenham, in 
hts account of the irregular smallpox speaks of 
Millington as his friend and as a learned and candid 
physician, and Garth says of him — 

At your approach the baffled tyrant Death 
Breaks hia keen shaft and grinds his claiming teeth 

Barwick was devoted to tlie royil family and was a 
very competent physician Thus the king had the 
good fortune to be tre'itcd by a group of learned men, 
among whom were several first rate observers 

At the present day if the fourteen most distin- 
guished physicians of the College were at the bedside 
of a patient nffiicted bv the convulsions which often 
terminate diabetes the knowledge which they could 
bring to bear upon the problem of treatment before 
them would be but little more than that which their 
fourteen predecessors possessed of the last illness of 
Charles II Since 1685 Blackall and Bfight, and 

many other investigators hive made clear the whole 
morbid anatomy, and somi flung of the pathology and 
treatment of chronic gnnul ir kidney and uraemic con- 
I vulsions and thus Dr ( r iw furd is able to give good 
reasons for his opinion of the cause of the king s 
death His hypothesis explains satisfactonly the 

king’s intervals of consciousness and is further con- 
firmed by the entire ibsencc in the accounts of the 
eye- witnesses of any evidtncb of paralysis such as 
would ahnost certainly have been noticeable had 
cerebral hamorrhage been the cause of death 
Dr Crawfurd shows that the facial paralysis 
imagined by Sir Henr> Halford to be represented In 
the wax figure of Charles II at Westmin- 
ster is not present He is perhaps not quite 
just to the attainments of Wcllwood as shown 
by hts Banquet of Xenophon and other 
writings and by the general opinion of his 
contemporaries He is also unintentionally unjust 
to one of the physicians who signed the prescriptions 
given in the account of Snrburgh which he has 
printed m full This is Dr Chnstian Harel, manager 
of the Royal Laboratory whose acquaintance Charles 
probably made at Aix la Chapelle and w ho was a man 
of great perseverance and some ability His name la 
erroneously transcribed ( Farwell E Farrell, C 
Farel, and C Farell He afterwards became physidaii 
to Qqeen Mary 


MECHANICil LIThRiTURE OF THE NINE- 
TEKNIH CEN 1 UR\ 

Royal Soctety of London, Catalogue of ScietOifU 
Papers, iSoor-iqoo Subject Index, Vol 
Mechanics. Pp. lxxiii+355 (Cambridge t Unhrsfw 
sky Press 1909.) Pnee 151 net. 

T his second volume of the Royal Society’s subject 
Index illustrates the difficulties at weU as tiM 
merits, of the undertaking The vagueness of the 
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tx)und»ry between mechanics and mathematics 
on the one side and between mechanics and 
ph^slcs on the other must have given some 
trouble but this kind of problem seems to 
have been dealt with fairly satisfactorily The 
difficulties of internal classification on the other hand 
are most perplexing and baffling One constant 
source of difficulty is that the mere title of a paper often 
gives n wholly inadequate or even a misleading 
notion as to its real scope , the same paper ma> more- 
over contain m itters which in any complete system of 
classification would fall under quite distinct headings 
As regards papers published since 1883 the editors 
have attempted to deal with this point and we are 
told that in all such cases the contents have been c\ 
amipcd by experts It is unfortunate that the same 
process could not be extended backwards so as to 
cover the whole century, but the labour in\olvcd would 
have been enormous and the result at the best im- 
perfect 

The schedules adopted as the basis of classification 
are those of the International Scientific Catalogui 
but a number of subheadings have been introduced 
These are printed in a somewhat aggressive t)pc and 
distract attention perhaps as much as they assist it 
indeed, we have found that sonic little practice is 
necessary before the volume can be used with e fleet 
It is possible to set oneself some rather interesting 
problems in hunting up known papers, wc may sug 
gest for instance a search for references to Hamil 
ton’s memoirs on varying action Kirchhoff s tlicory of 
the vibrations of a circular plate, or his experimental 
method of determining elastic constants and Hertz’s 
paper on the pressure of clastic solids in contact 
These are of course all tn the book but they may 
take some finding 

It would be ungracious to dwell furtlicr on Imperfec 
tlons which must occur on almost any practicable 
svstem It IS pleasant to turn to points which can be 
commended without reserve The list of serials which 
have been used for the purposes of the work and the 
indication of the more important British libraries 
where these are to be found will save much trouble to 
scientific workers Very welcome also as well as 
Important from the point of view of scientific history 
are the references to biographical articles , these seem 
to be especially full and complete The lists of general 
treatises tables public addresses and books on 
apparatus strike us on the other hand as somewhat 
meagre Possibly they are merely receptacles for a 
few odd Items for which place could not be found else- 
where 

When all is said an index to the mechanical litera- 
ture of the whole nineteenth century drawn up on a 
consistent plan cannot fail to be an enormous boon 
to s|udents and investigators These are once more 
under a deep obligation to the Cambridge University 
Press which has undertaken the complete risk of 
planting and publishing the woHc We would endorse 
the dosing words of the preface, which express a hope 
that the scientific world generally will * use their best 
endeavour^ that this public^pinted action shall not 
result in financial loss 
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SHEII^FISH INDUSTRIES 
SheU Ftsh Industries By Prof J L Kellogg Pp xvi + 
361 (New York Henry Ho(t and Co , 1910 ) 
Price 1 75 dollars net 

I N this work Prof Kellogg gives a very interesting 
account of the shell fish Industries of the Unitid 
States, and also a very valuable summary of our 
present knowledge of the morpho!og\ and life- 
historles of the edible mollusts which form the 
matenal of those fisheries The kejnote of the book 
is the insistence on that waste of great natural re 
sources, and indifierence to the needs of the future 
which have char icteriscd American exploitation Past 
generations nm} have believed that the natural wealth 
of the continent was inexhaustible but the present 
one by mercilessly clearing up what remains has 
established a record of waste wnidt is probably with- 
out parallel in the history of peoples The picture of 
wastefulness and lawlessness presented by the account 
of the great Chesapeake oyster fishery given in this 
book will seem almost incredible to European readers 
even to those who know how State control of the 
sea fisheries h is generally given origin to a mass of 
futile and vexatious legislation e read of in 
sufficient surveys resulting only in insecure titles of 
conflicting laws of the utilisation of political 
machinery to secure immunity from State interfer 
ence and of an entirely inefficient fishery police 
The earlier oyster-dredgers are described as being 
commanded bj ns merciless a bind of pirates 
lb ever ruled a deck on thi high seas and minned 
by vagrants thieves and murderers or by newly 

amved and ignorant foreigners The crews of these 
vessels suffered abject slavery and unspeakable 
cruelties They formed one of the most depraved 
bodies of workmen to be found in the countrj The 
Baltimore vessels established a record of crime and 
cruelty such as has rarelj been equalled Ihe fishery 
was entirely the exploitation of originally very rich 
natural beds and it is not surprising that depletion 
of these has taken place to such an extent that many 
areas arc now barren 

The natural reaction to such a condition of affairs 
is scientific investigation competent and honest sur- 
veying and the study of methods of cultivation This 
side of the question is illustrated by an account of 
the great oyster fisheries in Long Island Sound and 
adjacent waters Here State control has suppressed 
disorder, and has established secunty of tenure in the 
case of the partition of the sea bottom among the 
holders Methods of cultivation— seeding culling, 
deposition of cultch and destruction of starfish and 
other oyster enemies— have made the sea vastly more 
prolific than in natural conditions, and so we find 
an output of enormous proportions and steam dredg- 
ing vessels without parallel eisewhere anKmg fithi^ 
nations The same line of development is already 
Indicated in the case of other American shell fisheries 
The parts of the book deahng with these matters—^ 
the history of the industry and the methods of cultlvs/- 
tion— will prove most interesting to general readers 
and to those who study fishery questions but the 
purely scientific chapters in Prof Kellogg’s book are 
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also of great value The first three chapters and 
some later ones, ^ive a good account of the life 
histories of the oyster the clams (M>a and Venus) 
and the scallops (Pecten) One chapter deals with the 
ciliary mechanisms in some of these animals and 
being based on original observations contains much 
that will probably be new to most zoologists There 
IS also an interesting chapter on bivahe molluscs in 
relation to human disease Prof Kellogg s book mav 
confidently bo recommended to all biologists interested 
in the economic side of their science J J 


IHE F^VNA at CEYLON 

L ber dte Geschichte der Ttenvclt von Ceylon By 
h Snnisin /uol, Jahrbucher suppl 12 part 1 
Pp 160 (Jena (^„^ischer 1910 ) Price 7 marks 

S INCE this elaborate piece of work embodies the 
results of the biological investigations under 
taken by the Messrs Sarasin in Ceylon during a 
protracted period it has good claim to rank as the 
most authoritative attempt to explain the origin and 
relationships of the fauna of that island >et published 
It IS however reall> more than this ns it embraces a 
survey of the relationships and probable migrations of 
the faunas of south-eastern Asia generally and their 
connection with that of Africa Very valuable arc 
the details given with regard to the geographical 
range of the various genera of mammals reptiles 
molluscs planarians and worms constituting the 
Ceylon fauna Ceylon, which long formed a portion 
of * Gondwanaland * and Is thus of great antiquity 
appears to have been isolated from the Indian mam 
land during the whole or the greater portion of the 
Pleistocene period 

From this antiquity — in which the island presents a 
striking contrast to Celebes— the fauna of Ce\Ion 
displays unmistakable evidence of a very mixed 
origin, both as regards space and time Not fewer 
than three epochs of connection between the Oriental 
region and Africa have left their impress on the 
re\loncse fauna one of these penods of union being 
preXenomanien while a second was Siwalik Special 
emphasis is laid by the author on the part ph>ed 
during the Eocene in the evolution of the fauna of 
Ceylon by the irruption of the Deccan traps which 
for a considerable period formed an impassable bilt 
dividing the peninsula into a southern area including 
Ceylon and a northern area Even after the cessa 
tlon of volcanic activit) communication between those 
two areas was grcntl) restricted consisting of one 
track on the western and another on the eastern 
side of the peninsula and even then practicable only 
to animals capable of withstanding a considerable 
amount of drought The Siwalik connection the 
author considers took place by way of Baluchistan 
Peraa, Arabia and Syria or possibly to the south 
of Arabia by way of Socotra , and the author agrees 
with Dr Arldt that the connecting area was origin 
ally clothed with forest, and that the affinity of the 
faunas of the African forest-zone the Malay countries 
and southern India and Ceylon may be accounted for 
by the subsequent deforestation of the tract, and the 
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retreat of the animals to districts where suitable con- 
ditions still remained 

Dr Sarasin likewise admits a former connection 
between Cc>lon and eastern Africa and Madagascar, 
but considers that a chain of islands will explain the 
facts of the case and that recourse to a continental 

Lemuria is quite unnecessary He likewise accepts 
a connection with the Malay islands probably by way 
of the northern part of the Day of Bengal and has 
also something to say viith regard to the South 
American affinities of the Indo-African fauna In 
Ceylon itself the older forms of life such as plana- 
rians worms and molluscs have a very different dis- 
tributional history from those of the later mammals 
and thereby present another contrast to Celebes 
where the advent of all was synchronous A valuable 
digest of the previous literature concludes this excel- 
lent piece of work R L 


THE PHILOSOPHY Oh hXPERIENCF 
The Prutctplcs of Praf;ntatt\m a Phtlosophtcal Inter 
pretation of hxperteuce Bv H Heath Bawden 
(Boston and New \()rk Houghton Miffiin Co 
1910 ) Price I 50 dollars not 

T his is an altogether admiriblo exposition of 
the views which an usually associated with the 
names of Peirce James and Dewcv m \incrica, and 
Schiller in 1 ngLand It docs not claim to construct 
a system but onl\ to show how wc may establish 
the basal conceptions of a new philosophy of expert 
ence 

Pragmatism is the reaction from a speculative 
philosophy which was out of touch with the affairs 
of men The practicil man follows with interest the 
development of a working hypothesis in science but 
is impatient of speculations on the infinite and eternal 
He values thinking but he insi ts that thought shall 
keep close to experience Hf has no use for empty 
abstractions The metaphjsicnn has spun a universe 
out of his own inner tonscioiisncss and tries to make 
the facts fit his s>stem The pragmatist seeks the 
cooperation of the man of stance in constructing a 
philosophy which shall be accuniie in method and 
shall fit the facts 

Philosophy must start not with a great hirst Cause 
or absolute but with concrete workaday human 
life It must tn to understand experience here and 
now and from that as a basis proceed to work out 
ward to the metaphysical problems Ml the problems 
of origin and destiny need to be re stateil in terms of 
present experience Such a procedure if it docs not 
much reduce the number of mj stories which lie about 
us, will at least savt us from multiplying them un- 
necessaril} 

The question of immortality for instance turns on 
the nature of individuality In spite of all the argu- 
ments — theological intuitional revclational ethical 
and what not — most persons find their faith in a 
future life scarcely more than a wish Why? Because 
the self for whose immortality the> hope is an unreal 
abstraction 

* The self is conceived as a particularistic entity 
with iMiriers to other selves While, in society, indw 




364 


l^ATURE 


[May 26, 1910 


Tiduals are reco^Ued to be faftctioni of each othcr» 
at death they are supposed to shrivel into isolated 
and alien units 

The only future that is possible is an immortality 
of function An organism is nothing but a centre 
or focus through which the world*energy operates 
When the organism is lost In what we call death the 
function may well enough go on in terms of more 
subtle forms of energetic activity (r/ Prof James s 
little book, * Human Immortality ' ) 

Perhaps if a criticism may be ventured modem 
* pevchology-without-cuMur has become too much 
afraid of being metaphysical A function must be a 
function of something If there is an act, there must 
be an actor who is, in a way, greater and more real 
than the act A soul-enUty then is justified It is 
as reasonable to posit it as to posit a surviving 
function 

But the volume is full of deep and careful thinking 
and IS suggestive and stimulating even in its more 
questionable doctrines The analysts of conscious- 
ness, and the chapters on the test of truth and on 
mind and matter are particularly good 


SOAfJE GERMAN MATHEMATICAL TREATISES 
(1) EmfUhrung %n die Vektof analysis nut Anuetid- 
ungen auf die mathematuehe Phystk By Prof 
Richard Gans Zwehe Auflage Pp x+ 126 
(Leipzig B G Teubner, 1909 ) Price 3 60 marks 

(а) Die Vektof analysts und thre Anwendung tn der 

iheofettschen Physik By Dr W v Itn.4towsky 
Teii I Die Vektoranalysis pp vil+iia Teil II 
Anwendung der Vektoranalysis in der theorctischen 
Physik Pp iv+123 (Leipzig B G Teubner, 

1909-10 ) Price 6 marks 

(3) Voflesungen but Einfuhrung tn die Mechamk 
raumerfUUender Massen By Prof Alexander Brill 
Pp x+336 (Leipzig B G Teubner 1909 ) 
Price 8 marks 

(4) Funkhanentafeln mtt Formeln und Kurveti By 
Prof Eiigen Jahnke and Fntz Emde Pp xn+ 176 
(Leipng B G Tsubner, 1909 ) Price 6 marks 

(5) Dw Zantrtfugalkraft By Prof Friedrich Poske 
Pp 80 (Berlin Julius Springer, 1909 ) Price 
3 marks 

(б) Interpotatumsrechnung By Prof T N Thiele 
Pp xUi+rT}. (Leipzig B G Teubner 1909} 
Price 10 mwks 

(1) ^HE Amplified system of vector analysis pro- 
moted by Gibbs and Heaviside has met with 
such general acceptance in Germany that treatises 
and memoirs on subjects of mathemadcel phytks are 
now often hardly intelligible to readers who do not 
possess soma familiarity with the notations and pro- 
cesses of the calcultu In question A demand has 
tfaifs arisen for elementary expositions Ihnited to what 
is absolutely necessary for physical purposes. The 
BStvt book on our Hst. now In its seo^ edition, is 
written mainly vdth a view to die et sc trka l ap{dicn* 
bons. It deals hi a clear and fashion with 

the fundamental operation!, and tbui passes on to 
the dtscuision of vectorwfiahbb An hderStting chapter 
on * tensors, * whidl have a bearing on the theories 
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of stress and of quadratic moments, is ad de d The 
work closes with a few elementary applications to 
hydrodynamics and electromagnetism It may be 
commended as giving in a very brief compass almost 
aQ that is of importance to the physlcai student 

(a) This work consists of two paris In the first of 
these Vector analysis is developed from its foundations 
as an independent discipUne, without any reference to 
Cartesian or other special geometrical coordinates^ 
The author claims some degree of novelty for his 
methods of exposition we think with justice In 
particular the intrinsic nature of Hamilton’s operator 
V, whether as applied to a scalar quantity or by 
scalar multiplication to a vector or by vector multi- 
plication to a vector 1$ here explained with great 
insight and (we believe) originality The passages in 
question may be recommended tor the notice of those 
who have felt the inadequacy of the usual Cartesian 
treatment of the matter The theorems of Green and 
Gauss naturally present themselves for discussion 
and as in the preceding work a chapter is added on 
tensors The second volume contains a number of 
applications to elasticity, hydrodynamics, electricity 
and crystalline reflection 

(3) This is a course of lectures on the dynamics of 
continuous systems written from a special point of 
view The inspiration is derived from Hertz but the 
author prefers to employ Gauss’s principle of least 
constraint rather than the Hertzian law of the 

straightest path The treatment is somewhat 
academic, in the sense that stress is laid on unity of 
method rather than on the specific interest of the 
various tqpics discussed, but it is marked by clearness 
and great mathematical elegance The subjects con- 
sider^ include the kinetics of rigid bodies and of 
fluid and elastic media and Anally the electro- 
magnetic theory of light On one point a protest 
should in the opinion of the present writer, be 
entered The notion that the apparent potential 
energy of a dynamical system may bo accounted for 
as the kinetic energy of latent internal motions'" is 
here as in many recent Continental writings attri- 
buted too absolutely to Hertz If nowhere stated 
I so explicitly, perhaps It must have been present to 
I the n^d, not only of Lord Kdvin, but of all sbidents 
i of his various expositions of the theory of gyrostatic 
I systems to say nothing of the wdUenown **ldnetie 
I theory of elastidty 

(4) This IS intended as a supplement to the 
or^acy tables of mathematical functions Of 

I recent years a great deal of work has bewi 
I done especialty In this country, in tabulating the 
I functions which occur in various important probtoms 
I of mathematical phydes, but the results are scattered 
I In the proceedings of sodeties and in sdcndfic 
I journals, and are often unavailable, and even unknown, 

I m those who have moet need of them The aathocs 
of the present treatise have oaOected a number of such 
I tables and have appended exfdatHidoas of the nota- 
tions, and lists of the important foempUk The ediokr 
I ia brought whbfo a oiodtrate Ooilipase by^ Veibktihg 
the entries to four dfigflamt flfures; this Is, of 
oouTN, mtflm for most physkal purposes, aod aoetf 
than suffident for graphioal representadm We are 
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to note thftt the author paye a tribute to the 
BrituA Aieoeiatlon Committee on Mathematical 
Tablee, the activity of which has, unfortunately, in 
recent times somewhat slackened The collection in- 
cludes tables of the sinedntegral, cosine-integral and 
exponential integral, the Fresnel transcendents, the 
gamma function, the error-function, eUiptic integrals 
aphencal harmonics, and the Benel’s functions of 
b^ kinds. Especially welcome are the tables of the 
Utter function in which the argument Is complex 
Every worker in applied mathematics will applaud 
this pidihcation, and will wish it such success that it 
may be speedily followed by new and still more com 
prehensive editions 

(5) A philosophical discussion of the nature of 
cen^fugai force is hardly suited for review In these 
pages Such du^i^ions are apt to resolve them- 
selves into verbal questions and we fear that the 
present one is no exception The author Insists, for 
example, on a distuicdon between motive forces 
and resistances the tension of a string being 
reckoned at belonging to the former category, the 
pressure of a smooth surface to the Utter I The tract 
is Ungthy and diffuse 

(6) A formal treatise on the theory of interpolation 

from the former professor of astronomy at Copen 
hagen U sure of respect The present work is care- 
fully written, and apparently from an independent 
standpoint There is inde^ hardly any explicit 
reference to the work of previous writers other than 
Newton and Lagrange and novel notations are intro- 
duced freely without any reference to accepted forms 
which have long been in general use The author 
daims for the subject an important place in schemes 
of mathematical instruction To this we can hardly 
assent, processes of interpolation are, of course con 
standy required, in one form or another, but a 
systematic study of the subject as an independent 
discipline would in the case of most students be an 
unnecessary infliction The case of those who are 
training to beoune experts in certain speaal subjects 
is of course, different H L 

OUR BOOK SHELF 

An Iniroductton to Petrology By F P Mennell 
Second edition Pp viii+204 (London Gerrardt, 
Limited, 1910 ) Fnce 8« net 
This is a pUin and clearly written introduction to a 
branch of gecdogy that has assumed niudi importance 
among students, and it has the merit of himding a 
short description of the mlneraU that go to make up 
rodcs. Hie author’s personal studies, as is well 
known, have been carrM on mainly In Rbode^, and 
there }n something pleasant in finding famitiar facts 
illustrated from Bulawayo Kimbert^ or the Rand 
The Mlhade stmeture of basaltic flows Is ^s well 
seen m the view of the Zambezi gorge on p 93 In 
adtftkm, we gain by the introduction of me results 
i^cal weathering on rocks and the remarkable 
banded riUoeous ironstonco of Soum Afrite (p 180) 
are raisrred to tibe concentration of ndnerat matter 
in a stratified series near surface 
Thsoretical questions are toudied on suflicientiy 
to arouse interest, and a sane balancs seams to be 
preoBT ve d between what can be seen ki the field and ! 
what may bo variously Inferred. The ^fiscussion ofj 
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the absorption of schists and sediments by the granite 
I of the Matopos and Mashonaland is sustained By evt* 
dence that seems convincing, and it has been our good 
fortune to go over sometmng of this ground In the 
company of the author The arguments derived from 
the amphibolites (p 171) might have been supported 
by work of earlier date than that quoted such as that 
done in Saxony and round Mont Blanc but the intro- 
ductiem of mutter of this kind, of chapter ziil (on 
: the origin and variations of igneous rocks) and of the 
well-reasoned chapter \ix on metamorphism show 
that the author regards petrology as far more than 
the mere description of rock specimens Enough Is 
said on each point to show what researches lie Mfore 
the worker in the open countiy 
Simple and descriptive as the book is, it will un- 
doubtedly encourage thought in all who read it Th# 
itiustrations are excellent, though we should hkft 
fewer rock-sections and more landi^apes such as that 
on p 101 Very few misprints — Brux for Brilx * 
Fougu 4 for Fouque and entectic for 

eutectic ” twice on p 89 — have been noted The 
formulsb of the silicates might be modernised in the 
next edition since comparison is thus rendered more 
easy On p 70 the resemblance between kaolin and 
terpentine is unnecessarily obscured by a small differ^ 
ence of method \ comma is wanted in the dolomite 
formula on p 75 but is not this better written 
M^a(CO,), ’ The change of appearance in a section 
of calcite when the polanser is rotated beneath It 
(p 7 S) is due to differences in relief ’ at the sur- 
laces and not to differences of absorption within the 
section This well-printed book as a whole is a very 
pleasant one to reaa G A. J C 

M<^ of Eastern Turkey tn^Asta ^yna and West 
jPsfiM Scale 1/3000000 or i inch ==31 56 miles* 
(London Royal Geographical Society 1910 ) 

Thx issue of this map occurs at an opportune moment 
Public attention has been much directed lately to the 
once fertile strip of country that lies between the 
deserts of Arabia on the one hand and the mountains 
of Asia Minor on the other It is needless to dwell 
here on the visions of the past that a mere inspection 
of tile names on this map will call up in the mind of 
the historian Looking to the future alone it is 
obvious that wc have before us the representation of 
a piece of country destined once again to play an 
important part m human historj and to be the scene 
of a busy commerce and a thriving agriculture What- 
ever be the political difficulties now blocking the 
way It is certain that before very long we 
shall see the construction of the railway join- 
ing the Mediterranean with the head of the 
Persian Gulf a route possiblv extending throu^ 
southern Persia and Baluchistan to India itself In 
the more immediate future we shall see the rich land 
that lies between and about the great twin rivers wake 
from Its sleep of four centuries and water again flow 
throufth canals and Imgation channels long choked 
with t^ desert sands 

The report on the imgation system recently pub- 
lished by^r W Willcocks makes it clear that witii 
no great engineering difficulties and even with no 
great oapendlturo of capital some at all events of 
the old imgation works can be reopened and a Iwm 
area of land once more taken into cultivation The 
enterprise and energy with which this woric is now 
actual^ lifting taken up is the best evidence of the 
change that hat come over the spirit of Turiciih 
adnnmteration since the advent of constitutional 
goommhmt 

b Is siOoerely to be hoped that the priirte Iteportanoe 
of cantyW out an accurate survey in advance of agrt- 
cultum cfeveiopment will not be teat sight of In 
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this matter the example of Ef^ypt should be constantly 
borne in mind both as showinf^ the difficulties and 
loss incurred when survey is allowed to lag behind 
the necessities of land development and taxation and 
nlso as an example of the methods upon which the 
cadastre of such a piece of country should proceed 
The map before us is produced in the excellent style 
that its origin would lead us to expect and the thanks 
of all geo^aphers are due to its compilers and pub- 
lishers r H H 

Th** Anatomy of the Common Squid J oltgo Pcaltt 
Lesueur B> L W Williams Pp \\ +02 

(le>den late E J Bnll nd ) Price tos 

This work, published lender the patronage of the 
American Museum of Natural Historv, but printed in 
Holland without date is a ver} complete and well 
illubtrated descnptton of the anatomv of one of the 
commonest Cephnlopods As such it should meet 
with a warm welcome from all serious students of the 
moUusca We believe the squid is a type not usually 
dissected by zoological students in this countr\ but 
for the sake of comparison at un> rate the work 
should find a place in the zoological laboratori 
We do not expect very much in the wav of novelty 
in a memoir of this kind, but the author is to be 
congratulated on the important discovery of n piir if 
giant nerve-^eils situated in the pedal gnnglion nnd 
each giving off n giant fibre The giant fibres pass 
backwards to the centre of the visceral ^'inglion 
where they cross one another forming a chiasma , 
each fibre then passes on through the viscero-stellate 
connective to the stellate ganglion of the side opposite 
its onLin where it dividis into a number of branches, 
one of which enters each of the larger nerves given 
of! from that ganglion There appears to no 
doubt about the facts of the case which are suffi 
ciently remarkable but the term chiasma hardly 
seems suitable for the simple crossing of 1 single pair 
of fibres According to the author, this the first 

time such fibres have been dcbcrihed In any mollusc 
though similar structures are of course w idely distri 
buted throughout the animal kingdom We may 
mention that m the first text figure we have what 
seems to be a variation of Lankester s well known 
schematic mollusc which does not appear to us to be 
any improvement on the original 

The Siege and Conquest of the North Pole By 
George Br>ce Pp xvi + 334 (London Gibbings 
and Co , Ltd 19x0 ) Price 75 6 d 
As a record of a group of Arctic journe}s which had 
the object of attaining the North Pole, this volume 
has a real value It gives usually in the explorers* 
own words the most stirring stories of the F ir North 
miny of which are now difficult to procure in the 
original form llw record only deals with the last 
hundred years the three centuries of earlier efforts 
being dismissed in a brief introduction The expedt 
tions chronicled are those of Parry in 1827 Kane in 
i 8«-5 Hayes in 1860-1, the German expedition of 
1869-70 the Polans expedition of 1871-3 the 
Austro-Hungarian expedition of 1872-4 the British 
expedition of 1875-6 the vo>age of the Jeannette 
fn 1879-81, Gfeely*s in 1881-4 Nansen's m 1893-6 
Sverdrup’s in rSoH-iooa, the Duke of the Abmzzi s in 
1899*1900 Peary’s from 1886 to 1909 and lastly 
Cook’s in 1907-9 ITiere were of course several 
other expeditions in the pe^od covered, some such as 
Andrfe's avowedly aimed at the pole, others like 
the Jackson Harmsworth the Zitglef, and the Well* 
man expeditions in which the attainment of the pole 
was at least as much an object of ambition as was 
the case wtth Nansen, and much more so than with 
Greely or Sverdrup We kre indeed inchned to 
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suspect that the hope of gaining the fame of first 
reaching the pole has animated a good many ex-F 
plorers whose ostensible ideals were more mod^ 
The author’s comments and critidsms are few but 
usually sound, and we arc the more surprised to 
find that in the hglit of the adverse opinion of the 
L niversitv of Copenhagen he was able to say it 
18 impossible it present to pronounce a final judg- 
ment on the story of C 00k s journey m 1908 The 
summing up is strongly m favour of Dr Cook s. 
ciatm and Mr Brjee docs not seem to be staggenxl 
bv the coincidLnce of a group of highly improbable 
statements He seriously reproduces without com 
ment or criticism the absurd assertion that after 
finding a latitude of 89° 59' 45"^, the explorer 
advanced a distance equd to the 75* With the 
exception of the last chapter however we can com 
mend the book unreservedly as giving in brief compass 
n graphic account of many of the greatest trials of 
human endurance fhe sketch^ Hiaps suffer from the 
common fault of being over-f^Qt^ but they help 
the reader to follow the namtivis all the same 
] he author does not point out but the book itself 
licnrs abundant testimony to the fact that tht 
greatest results have been gained since the naval or 
military organisation of polar expeditions has been 
'ibnnckmed 'ind the pcrsoml nmoitibn or scientific 
real of the leader has become the driving power of < 
small well-equipped party strong in the realisation of 
the lessons of past failure 

I cs Stats physiques de la Maithe By Prof Ch 
Maurain Pp 327 (Pans F Alcan 1910 ) Pnee 
3 50 francs 

This book is as the title suggests an cxpasition of 
the properties of matter m its various states The 
author confesses however in his introduction that he 
is principally concerned with the properties of crystals 
the different states of solid bodies liquid crystals and 
colloids TTius we find onlv twenty three pages de 
voted to the study of gkscs and rather more than 
fifty to that of liquids Prof Mauram has found it 
convenient to preserve the old divisions of solid, liquid 
and gas but he jx>ints out that the distinctions are 
us regards degree only and that no properties are- 
peculiar to a particular state 
The treatment is practically devoid of mathematics 
The contents of the book ire mainly a collection of 
experimental facts particuHrlv those which have been 
brought ic light ^ the use of the microscope apd 
ultramicroscopc The former as applied to crystals 
and the latter to emulsions and colloids have recentlv 
widely extended the knowledge of these states of 
matter 

There are in all eleven chapters The first is de- 
voted to gases ind gaseous ions Reference is made 
to the kinetic theory and estimates arc given of the 
sizes and masses of the molecules The second chapter 
deals with the properties of liauids Much attention 
is paid to the question of the thickness of liquid films 
and Its bearing on the molecular dimensions, and 
there is also Included a discussion of the various 
methods of estimating the molecular weighu of sub- 
stances In the next three ch^ters the properties of 
solid bodies are fully treated The various s^tems of 
crystals arc defined and examples are given of thdlir 
directed properties relating to thermal and electrical 
conductivities elasticity magnetisid, and optics The 
crystalline structure of solid bodies as seen through the 
microscope is described, and Is applied to explain the 
various properties of metals Chapter vi dealt mainly 
with the production of double refraction {n l8oh*opic 
bodies by external means such as mechanical pnMk 
sure and electric and magnetic fields Liquid crystals 
form the subject of chaptw vii The Special prOp^les 
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of thin Mild films arc next treated, including Quincke s 
experiments on the range of molecular aemn Chap- 
ter ix IS devoted to the behaviour of homogenious 
mixtures both liquid and solid, and chapter x to 
hetero(,enoous mixtures such ns alloys and mixtures 
of salts The concluding chapter concerns colloidal 
solutions their preparation structure &c 

Ihc book us a whole is \ery good It contains n 
large fund of information clearly put and in lo^icnl 
order It is therefore both readable and instructive 

^fdt to Mtcroscoptc Dtagnosts (Bactertal and Paro- 
sittc Diseases) By Capt E Blake Knox Pp 
viii + 156 (London Bailli^rc lindall and Cox 
1909 ) Price 2S 6d net 

iuis little book is a r^sum^ of clinical methods as 
applied in the diagnosis of buctenul and parasitic in 
fecUons of man and contains u larf^c amount of 
useful matter in a small space It is not meant to 
take the place of ordinary text books on these 
subjects but to ,used for revision purposes and 
will be found handv by travellers who are unable to 
burden themselves with many books Protoicoal 
organisms such as malaria trypanosomes and spiro- 
ch&etes hlariu pilhoj^enic bacteria md the diseases 
they cause pathologiuil secretions the qisonic index 
and vaccine therap} arc all dealt with together with 
the methods required to demonstrate and isolate the 
causative organisms 

We have noticed a few slips and omisstons e g 
the Streptococcus pyogenes is spoken of as the S 
pYoginiK aureus no mention is made of the fact th it 
the Staphylococcus pyogenes group liquefies gelatin 
while the Staph cenus group dots not, it is question 
able if the tubercle bacillus can ever be detected in 
the blood, the tenn subtertun now commonly 
applied to the malignant form of malaria is not 
mentioned, toxin and not dead culture is used for 
the preparation of diphtheria antitoxin prophv lactic 
V icTinalion in cholera Is given under thf heading 
serum therapy &c Within the limitations statfol 
by the author we think a useful purpose will be 
set ved by this little book K T IlawLhTi 


lAfULuck on Southern Roads By Tickner Edwardcs 
Pp xv + sof (I^ndon Methuen and Co iqio ) 
Price ts 

1^1 BRR is a pleasantl> written description of a journev 
of some two hundred miles through hve southern 
English counties on an unusual plan Mr Edwardes 
says My plan consisted in waiting bv the roadside 
or strolling gentl> onward until something on wheels 
it matter^ not what overtook me by dint of 
laying under use the whole gamut of country penim 
bulation at length after many days of travel I 
found myself at my journey s end Having only » 
camera and a pack the author was able to go into 
every byway he fancied and investigate any subjict 
which presented itself His account of his wander 
ings and his illustrations will delight all lovers of the 
country 


Praenunctae Bahamensts II , Contributions to a 
Flora of the Bahamian Archipelago By C F Mills- 
paugh (Chicago Field Museum of Natural 
History 1909 ) 

This is the second fascicle of a contribution to a flora 
of the l^hamian Archipelago, issued the Field 
Museum of Natural History It contains observa 
tions on old species the establishment oT the new 
genus Euphoroiodendron and the description of 
eleven novelties distributed among the genera Dondia 
Portulaca, Chamsesyce, Croton, Centaurlum, Hetio- 
tropium, Varronia Catesbcea and Callicarpa, col 
lected in fifteen different islands of the group 
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LETTERS TO THE EDITOR 

[Tlis Editor does not hold himself responsible for opinions 
expressed by his correspondents S either can he undertake 

to return or to correspond imth the writers of rejected 
manuscripts intended for this or any other part of Naturx. 
No notice is taken of anonymous communications ] 

Halley s Comet and Magnetic and Electrical 
Fbenomcna 

Halley s comot ha^ a source of interest to 

magnoticlans as Wfll as to 1 tninumprs Ihe question was 
Would the proximitv of the cornet s tail occasion a mag 
netic storm or would it nut * If thi tail consists of dec 
trifled particles and if it wern to envelop the earth then 
a magnetic storm app< ared a reasonable concomitant It 
was thus with some e\pf*ctaiicy that 1 consulted the 
magnetic curves record hI 'll Kew on May 19 The con 
elusion that will be dr ivvn from these and similar records 
will I suspect di pend som what on the temiier-iment of 
the inquirer \ large magnt tic storm unquestionably there 
was not but there was disturb ince 
Ihc position mu\ perhaps be best explained by reference 
to the internal loini lists that an published as to the mag 
nctic character of individual davs Oajs are classed as 

0 1 or 2 according as they are magiicrtcallv 

quiet moderated disturbed or highly disturbed laking 
the three years igo6 1907 and ic)o8 the C reenwich and 
Kew lists while di(Ti ring in details agreed in putting 
p9 per cent of all thi di\s in class o 58^ per tent 
in class I and 2^ per c nt in class * 2 No day 
practically is absuluteh quiet and a good many da>s are 
so near the line of d inanition of rlissts o ' and 1 
that it is a good deal a matt r of chance to which they 
arc assigned Again thrr ar nn appn ciablc number of 
days so near the common margin of classes 1 and 2 
that they may well be assign^ to cither Thus while the 
Kew and Oreenwich lists for the three years mentioned 

each assigned twenty nine davs to class 2 only nlm 

teen days were common to both lists If then a day is 
chosen bv haphazard it is most likclv to be of disturbance 

class I while the odds again t its being of class 2 

arc not so great that if it should pmvr to 1 m of that class 
OIK IH compelled to acxppt the coincident t as ncctssariU 
II ore than accidental 

In the present instance whit was a priori the most 
probable event has happened Mav iq was undoubtedly of 
disturbance class i ' So far indeed as the declination 
curve was concerned the ihoice l)etween classes o and 

1 ’ was not very ch ir but the horizontal force curve — 
while very far from b« mg hij^hty disturbed- was un 
questionably up to the avtragc class * i level Ihe most 
rapid horizontal force changes occurred between 10 a ni 
and noon the range of the large t oscillation being about 
soy (00005 CCS) Ther wire also ihangrs of ncarlv 
the same size between o and 2 a m and again between 
3 and 5 p m The largest irregular d cimaiion movement* 

( occurred between o and i a ni the range b< mg about q' 

I nter in the dav there vv re ome osrillatorv declination 
movements synchronous with tho 1 shown in ilie horizontal 
force curve but the ir amplitude was only 2* or 3' 

As a rule days of class o and davs of class 1 
disturbance occur m groups The present occasion follows 
the general rule brom Mav n m 20 no day except 
possibly May it> was of lass o ^fa\ n being the 
most disturbed There were honzentat force changes on 
the afternoons of M v\ 17 and 18 similar m size to those 
on May iq Tho afternoon of Mav 20 was also disturbed 
though less so Tin disturbances on May 18 and iq were 
similar in magnitude to those which m 1902-3 accompanied 
what Prof Birkeland termed pol ir elementarv mag 
netic storms In the Arctic and if Prof Birkeland expected 
no more than a polar elementary storm from the 

passage of Ifalley s comet then I have little doubt that 
tho special observations he has been making In the Arctic 
will have supplied him with wliat he was looking for 
As It was conceivable that the Intrusion of a comets 
tall Into the earth s atmosphere might exert a visible effect 
on the electric potential I have also examined the Kew 
electrograms The electrograms from May 19 to May so 
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were throu^out their greater part ofr the ueual fair weather 
type, the potential being neither nedally speciallv 

low nor specially viable loere were howerer, 

two intervals between 8 40 and g ao p m on May tg» 
and between 1 30 and 3 a m on May ao, when there were 
rapid oscillations and negative potentials which were not 
accompanled-^s is usually the case — by a rainfall visible 
In the rain-gauge curves Thunderstorms were however 
In active progress at the time at no great distance a good 
many peals of thunder being audlbl^ in Richmond there 
was thus nothing in the electrical phenomena that Is not 
adequately accounted for by the observed meteorological 
oonmtions C Chrbe 

May 31 


/ Tb« Magic Square of Sixteen Celle A New and 
Completely General Formula 

Tmb ancient problem To cotuinici a Magic Squate wtik 
sixteen eonsecuttve mUgers, may be regaixfed as a special 
case of the general problem To construct a Magic Square 
with any sixteen positive inttgers no two of which shall 
he identical The solution or the problem thus generally 
enunciated throws much new light upon the ancient special 
one and will. In fact enable us to classify and tabulate 
Its 8S0 known solutions (8x8te if we admit reversals and 
reflections of the same square to be ** diflerent *} much 
more scientifically than has hitherto been done 
The following Is the completely general formula for the 
Magic of Sixteen Cells •— 


K~~a 

C+a+c 

B + D-i 

1 

D + fl-flf 

B 

c 

/ 

Ja - a + r/ 

C-«+rf 

A 

D 


B + ^ 


A — d+c j C + a 


For (1) this formula obviously represents a Magic 
Square, since every row every column, and both tiie 
central diagonals sum to A+B+C+D 
Also (3) It Is a function of ei^t Independent variables 
Let S be the sum of our Mteen unknown quantities 
then the constant total of the square will ^S/4 If 
three of the rows sum to S/4 the fourth row must do 
the same similarly with the columns 
Hence only sfmt of the ten given conditions are 
independent we havq to solve eight dmultaneous linear 
equations involving sixteen unk^wn quantities The 
solution, if general must thus involve eight arbitrary 
constants flierefore the above solution which does 
involve eight aihltraty constants, Is a perfectly general 
one 

1 proceed to a numerical example If Amo, Bma 
Cm$ t>mt. mmB, frw-p, ch — fo, gas, OUT formula 
gives US a Magic summing in eveiy direction to 35 — 


a 

6 

13 

14 

JX 

IS 

8 

4 

IF 

fO 

5 

I 

3 

7 

9 

16 


It will be noticed that the number 19 Is used, and the 
number 15 is not. 

Ws have here an example of a Magle In Its sfasqilsst 
form, with none of the superfiuoua (accidental) relations 
such as appear among the oonmonents when those numbers 
happe n to be consecutive ano we see that the comple- 
mentary pairs " (each summing to half the constant tew> 
upon mich previous writers Eavs laid such stresl are a 
purely adventitious festure and have no real connection 
with the laws of construction of the souwe 

In the fourth volume of the ** Rdcrdations Mathd- 
matiques ' of Edouard Lucas (Paris 1894) ore set out 
three theorems and three corollaries enunciating various 
equalities which must exist between the component 
numbers of every Magic of Sixteen Cells The proof of 
these takes up four pages and a half and requires twelve 
illustrative diagrams My formula proves them all by 
simple inspection 

If, tn tne formula avb, the square assumes the type 
which Frtolcle designated by the letter 8^ If aw — 6, It 
assumes the type which Frdnicle in his table left un 
marked Of the latter type thenr 'are exactly iso in 
consecutive numbers I append an example of each 
typo — 
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— 

z 

13 

*3 

16 

9 

4 

a 

) 

7 

14 

15 

6 

3 


II 


10 


(a»7 B«q C=«4 D»I4 
ct>»2 if- 4 .) 


1 

I 

9 

16 

8 

7 

IS 

10 

2 

14 

4 

5 

11 

la 

6 

3 

13 

(A«4 

B-ij 

C*»I6 


0*3 


tf»-4 

d»i ) 


It must be borne in mind however, that a complete 
numerical solution oi the 8 type neces^ly includes the 
squares which Frdnicle marked a and $ bkause both of 
these are, algebraically, particular cases of the 8 
form 

My formula readily supplies an Infinity of solutions of 
the problem, To construct a Maps Square with sixteeA 
different prime numbers The Allowing example (first 
published oy me In the Patt Mall Gaeette of February 36 
last) omits two only out of the first eighteen odd primes 
and sums to a far smaller constant than any other investi- 
gator has been able to obtain — 
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— 
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1 

47 

13 

53 

61 

17 

31 

5 

39 

7 

59 

19 

*3 

43 

II 

37 


(A-7 B-tf C-3t D-m 
r-ift W- 4 *) 


It if obvious that every 4* Magic formed by the addition 
of two Latin squares it divided into equal quarters 


proof however, has up to now^'beeiT ipren of the 
verto ” of this prqpocition I will de^hioo the theorem from 
n^eaeral formuJa 

Tnimrsm —Every 4* Magic in equal quartetji qpn be 
e x pr eew d ps the sub of two Latin s^taraa. 

That die form of the reeult may be mere c on ve ni ent, 1 

2 dt M s iMsiillg ea. * Bw MsieW. ftp Hapn >nt<) 
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c«-«Ute my general formula, with interchanged letters, as absorption of g rays emitted from different radio-actiTe 
below substances Otto Hahn and Lise Meitner arrived at tba 




? 

a 

1 

D+^ 

D + r-rf 

B 

C 

A-r + ^ 

C + ^-/ 

A 

D 


B-d 

D+a-t-cf 

1 A — tf + ^ 

C-if 


The condition that each quarter shall be equal to 
A+B+C+D is obviously o-c+d»*o Subwtuting 
— a+c for d, the universal formula for a square tn equal 
quarters is therefm^ — 


A-a + c 

C-c B + 

D + d 

D + tf 

B C 

A-<x 

B-d + c 

C + ^-c 

I 

A 1 D 

1 - - 


1 

D + f lA — a + A 

C-ra-r 


which, by putting A+a B+b, C+c, for A, B C re- 
spectively bmmes — 


A + c 

C 

B + a 

D+d 

D+tf 

B+d 

C + r 

A 

C + d 

A+« 

D 

B+c 

B 

D + <r 

A+d 

C+o 


This b the familiar traditional form, being the addition 
of one Latin square (A B C, D) to another (o, a, h c) 
It is usually written (inaccurately) as if it involved eight 
arbitrary^ variables, instead of oeven 

SaNMT BaaoHoLT 

Windsor House, Bream’s Buildings, E.C. 


Magnetic Deflection of B Rajra. 

Thb nature of the emission of a rays from radio-active 
bodbf, aod Uie mechanism pf their abeorptioa when pass- 
ing throu^ matter are well known from the experiments 
of Rutherford, Bragg, aod others. 

As regards fi rays our knowledge Is not so complete 
Althou^ in recent years a large number of eaperlments 
have beeq ondertoken in order to stu^y the laws of their 
abeoiptlon, thm still remains conslderabio doubt oonoera 
ii^ setfdrat fundamental poliite Frma the study of the 
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conclusion that the 0 ra\b in the same way as « rays, are 
characterised by a definite initial velocity of expubion 
For different B my products the velocity may, of course, 
be different but for a simple substance tins velocity b 
characteristic of the rays It whs assumed by Hahn and 
Meitner that a homogeneous substance could 1» recognised 
os such by the exponential law of absorption by ahimlnium 
of the B rays which are emitted 
The exp^iments of W Wilson were not in accord with 
thb hypothesis He found that the exponential bw is not 
a measure of the homogeneity of the radiation, but, on 
the contrary that homogeneous rays are absorbed according 
to a hnear law 

In addition the experiments of Kaufmann and Bucherer, 
who obtained a continuous magnitiL spectrum of B rays 
in their determination of e/m and v for ttioae rays, 
appeared to be contrary to the view of Hahn and Meitner 
buch a spectrum could not bo obtained on the assumption 
of groups of homogeneous B ru\s 
During the last few months the authors have investigated 
by a ^otographic method the magnetic deflection of 
B rays and were able to show that in some cases very 
well-defined lines of deflection can be obtained. Expert 
ments were espeaaUy successful when the active deposit 
from thorium served as source of radiation As Hahn 
and Meitner have shown this contains tv^o groups of B rays 
(ThA and ThD) The authors obtained In this case two 
distinctly separated lines in the magnetic fletd The hne 
due to thorium A which was further deflected was nearly 
as well defined as if it were produced bv a rays. Of 
course by use of a stronger field a third line fairly well 
marked was absorbed very near the ThA line the source of 
which we an not yet quite I'ertain 
But It Is of interest that Hahn and Meitner recently dis- 
covered a new easily abiAorbed B radiation in ThX and 
that the photographic impression vhen using thorium X 
really gave one more lin» as vhen using the active deposit 
alone 

Mesothorium gave a number of well-separated lines 
(about five or six) In this case the absorption experiments 
of Hahn and Meitner had already intimated a complex 
B radiation 

In the case of radium we have not ico far been abb to 
obtain slngb bands This ma} perhaps be ascribed to the 
fact that the B rays from the radium products do not differ 
much in their velocities and that the bands were con 
sequently superposed the Intensitv of the magnetic field 
being only about flo Gauss As a whole the photographic 
impressions produced by the hard B rays are not very 
clear since the rays pass through the photographic film 
without appreciable absorption gi\ing rise to a secondary 
radiation which fogs the plate 
The authors have proved by ihur ixpcnments at least 
for several of the radio-active elements that these elements 
emit groups of B ra>s of definite velocity for which e/m 
and V can be separately determined 
A more detailed account of these expenments will be 
published elsewhere Otto von Baxvxx 

Otto Haiin 

Berlin May 1 

Peripstus papuensfa 

At the end of hist June I received from Mr A E 
Pratt the wellknosin naturohst a number of fine sped 
mens of Perl|»atus which ho and his son Mr F B Pratt 
had found In New Guinea on their recent expedition to 
that island This is the first time Peripatus has been 
found in New Guinea It was found by Dr Willey In 
New Britain In 1897 and by Mr Muir and Mr Kershaw 
In Ceram last year (sec Nature July 1 1909, p 17 and 
Quarterly /oufiiaZ of Mtcroscopual Science Hil 190Q 
P 737) New Guinea specimens were found In 

January, February and March at Sprajru at an elevation 
of jnoo feet in the Central Arfak Mountains Mr Pratt 
in desctlblng his discovery writes at follows — ■*’ After 
iny son found the first specimen amongst rise roots of the 
grass, are at once showed it to the natlveS| offering them 
a larg)) knife (which is most valuable to niem) for everp 
^ocbieii Quite sixty of the natlvos were searching for 




370 


NATURE 


the above months and >ou have the results so evidently 
thev flie nut common in the part we were in The curious 
thinft Is that although we searched for weeks we never 
found another specimen The natives told me they found 
them at the roots of grass under stones, and at the damp 
roots of clumps of bamboo ’* 

(jntll the Ceram species was described It was quite 
uncertain whether the Papuan species would when die 
(overed be found to belong to tne Australian tvpe or to 
the New Britain t)pc or to neither Messrs Muir and 
Kershaw s discovery settled that point As a result of 
their work we know that Penpatus ceramentts belongs to 
the group Mclano-Perlpatus It was therefore to be ex 
pccted that the Papuan species would belong to the same 
t\pe as indeed it does I propose to name the species 
papuenxh with the following characters — 

Pertpaiut papMnsis n sp Colour very similar to that 
of ( apo-Peripatus the principal pigments being a greenish 
blue and an orange Number oi logs is variable from 
twenty three to twcnt> nine pairs Legs with throe spinous 
pnd^ Nephndial openings of legs four and five on the 
proximal pad >eet wilh throe distal papilkr of which 
one is anterior one posterior and one dorsal Conital 
opening subhrmlnal behind the legs of the last pair Ovary 
small with small ova (size not determined) Oviduct with 
1 roceptaculum seinlnU Uterine embryos of very diiTerent 
ages in the same uterus Spirit specimens which have 
Iioon killed extended reach a length of 3^ inches 

From this it seems fairly clear that we are dealing with 
1 Melano Peripatus As the specimens are admirably pro- 
’torved 1 hope soon to be able to work out the oth r 
(.hnraclers A Skdowick. 

Imperial College of Science and Technology Mnv 13 


Tha Bibliography of the Biology of the European Seas 

Mav 1 through the columns of Naturf direct attention 
to th( fact that the Bureau of British Marine Btolog> 
which for some time past has been engaged in the pre- 
paration of an extensive MS bibliography of the fauna 
and flora of the kuropean seas Is now making the expen 
ment of pnntiqg and circulating, in the form of a 
periodical iht records which are thus being brought 
together ? 

i he number of ^lentific journals has inert iscd so 
enormously of Hte and the output of biological work has 
now btionie so vast that there would seem to be a ver\ 
real need of some means by which the student imj keep 
more fully in touch with the published work of his 
colleagues than is possible with the aid of the existing 
bibtiuj^rnphies alone it has already become quite impossible 
for th( s|>eclahst to himself search through all the various 
journals &t us thev appear (even should he be fortunate 
enough to have access to adequate libranes) and ut the 
same time to accomplish any research work of his own 
The bibliography of Furopean marine biology now in 
progress (the first part was published on April 2) in the 
Contributions from the Bureau of British Marine 
Biolo^ alms at providing a full title-entry and summary 
of ;the contents of eveir publication as it appears which 
IS in any way conctrned with the biology of the European 
seas (including the North Atlantic Arctic and Mediter 
ranean) Ihese summaries wlU in general appear within 
a few weektt of the publication of the works to which refer 
ence is made while entries In the existing annual biblio- 
graphies are of course necessanlv at least one or two 
\ear8 behindhand The analysis of works Indexed by the 
Bureau Is also carried very much further than is attempted 
in any existing blbltcifirapfav ^ for instance a aeparate entry 
made for practically every mention of a stoles In the 
work anatylH in addition to the bibliography and 
analvsis of current work the MS records of^the Bureau 
nlsc include extensive annotated lists of the in.irine fauna 
and flora alphabetical reference lists of spccIfK and sub- 
ipccific names and synonyms particulars of typ\ localities 
t\p*v8p<Timens Jtc It IS likewise intended to publish 
these records in the “ Contributions ' It -may also be 
mentioned that all entnes are h^ng pointed In such a form 
as will admit of their use os a card catalogue 
There IS of course, no desir^ to make a profit by the 
publication of these records butj on the other hand, the 
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Bureau cannot afford to incur any conslderablp financial 
loss by the undertaking, and the publication of the biblio 
graphy will therefore not be preceded with for any length 
of time unless there Is bv an early date distinct evidence 
that sufficient support will be forthcoming to meet the cost 
of printing For this reason 1 would urge all who may 
be wilting to assist the undertaking to notify as soon u* 
possible tneir intention of subscribing The bibliography 
will, I am sure prove most useful to those Interested in 
any department of marine research if only publication cun 
be continued for a sufficient period to enable the Con 
tributions " to become established Full particulars forma 
for subscription, Ac will be forwarded upon application to 
the undersigned S Pace 

6 Provost Road Haverstock Hill London N W 
May 11 

An Improved Weight Dllatometer 

The ordinary form of weight dllatometer Is troublesome 
to dry and fill and the filling takes much time \ir 
bubbles are removed with dlfficvilj^ ,a>id after cooling t ^ 
a low temperature there is a risk of mercury while 

weighing the dllatometer unless speiial precautions art 
taken 

fo obviate these disadvantages the form of dllatomttir 
here illustrated has been devis^ The nock of the dilate 
meter is short and straight and is enclosed in a cylindrical 
tup projecting a few centimetn s above the neck and 
fualcd on to the body of the dilatomeUr 
lo dry the bulb the cup is fitted with a cork and a 
piece of tubing and con 
nected to the water pump Bv 
gently heating the bulb and 
exhausting moisture w rt 
moved In the second form 
(Fig 2) air is draw* throuLh 
the bulb by removing the enp 
and pad from the side tube 
To fill the simpler form 
Fig I dry mercury is poured 
into the cup by gently tap- 
ping the mercur) falls into 
the bulb The operation is 
repeated until the bulb is filled 
To remove air from the ni»ck 
the dllatometer is warmed 
and when the inercurv oozes 
out the cup IS re filled and 
the dllatometer placed in ue 
water above the Irvd of the 
neck After cooling the txcess of mercury is poured out 
of the cup The dllatometer is dried and weighed any 
mercury expelled b> rxjianMon being collected In the cup 
After heating to a higher temponturc the expelled mercury 
IS poured out and the dllatometer weighed after cooling 
In the form shown in Fig, 2 the filling is more rapid as 
air is expelled through the side tube when this is filhxl 
with mercury the clip is fixed and the tube closed by a 
screw to A V C Fknby 

The W}ggeston Boys' School I eicester May 11 


THE JNTERyATIONAL ASSOCIATION OF 
ACADEMIES 

Fourth Mkrting May 9-14 

r is now ten years since the association was in- 
augurated in a preliminary meeting held at Wies- 
baden and since then re^lar triennial assemblies 
have taken place In Pans London Vienna at\d 
finally in Rome where the fourth meeting^ conducts 
under the presidency of Prof P Blaserna of the 
Accademia del Lincei, has jusb come to a close Thtf 
representatives of the Royal Society were Sir Archibald 
Grikie Sir Joseph Lamor Prof Schkfer Colonel 
Prain, Prof Turner and Dr Arthur Schuster. In 
judging of the past activity and the prospects of the 
assoclntlofr It must be borne in mind that having 
no funds at its disposali its infitience must be mainly 
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a moral one It ni intended to coordinate international 
enterprises, to initiate and encourage undertakings 
and to act as an advisory body where advice is asked 
for either by Governments or by the many special in 
temational organisations i^hich have recently sprung 
up The list of resolutions passed at each meeting m 
appear meagre to those who do not realise that they 
represent only the crystallised results of the discus 
siofls which have come to an issue, and that it often 
takes a considerable time before questions can be pre- 
sented in a sufficiently definite form to admit of treat 
ment by an international committee which can onl> 
meet at rare intervals, but those who have wntched 
the proceedings of the association do not doubt that 
It has justified its existence, and that there is an- 
important future before it 

That part of the association s work which prevents 
the overlapping of international enterprises has been 
illustrated in Rome by the manner in which the 
proposal of the Swedish Academy to take international 
iction towrards the prevention of the diseases of cul 
tivated plants was (roalt with Fveryone agreed that 
the subject w is a most important one and fell 
within the province of the association but there is in 
Rome an International Agricultural Institute which 
might be expected to include remednl measures 
against the diseases of plants within its range of 
activity Apparently, however there are difficulties 
which hitherto hive prevented the Agricultural Insti 
rule from attacking the problem, these are {)«irtl> 
financial, but partly also due to the terms of the con 
\ention under which the institute was founded After 
a full discussion the representative of the Swedish 
Academy accepted the following resolution which was 
proposed by Colonel Pram one of the representatives 
of the Royal Society — 

rhe International Association of Academies of 
Science, while in entire sympathy with the proposal 
that lurther international cooperation in the study of 
plant diseases is necessary coinsidcrs that the question 
of deciding what ought to be done in the direitum of 
combating these diseases might appropriately be en 
trusted to the International Agricultural Institute 

In the event of its being found that the tirms oi 
the convention of 1905 under which it w is tst ih 
lished prevent the International Institute from c\ 
tending its activities so far as is desired in tht in 
terests of science and agriculture this asscKution 
recommends that the constituent academies bring to 
the notice of their respective Go\irninents rhe desir 
ability of conferring adequate powers upon the Inter 
n atonal Agricultural Institute 

\ further question in which the associ ilion tn 
deavoured to prevent a possible overlapping of enlir 
prises arose out of the proposal to give the support 
of the association to an international committee 
formed to prepare tables of physico-chemical con 
stants Here a consultation with the International 
Scientific Catalogue Committee seemed advisable and 
the following resolution was adopted — 

The International Association of Academics gives 
its patronage to the International Committee of 
Physico-chemical Tables and expresses the wish that 
this committee put itself into communication with the 
International Committee of the Catalogue of Scientific 
Literature 

The coordination of international scientific work 
which results from the extension of the patronage of 
the International Association of Academics to different 
independent enterprises is an effective method which 
deserves to be further extended The International 
Union for the Studv of Solar Phenomena has set i 
good example in this respect bv asking the Assti- 
ciation of Academies to nominate one of the three 
rhembers of its executive committee Pfof Ricc6 of 
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Catania, was nominated two years ago as the mem- 
ber rewesenting the \ccudemm dei llncei when that 
body became the leading acuaemy and ht will hold 
office until the end of the year when a new member 
wall be nominated by the acadiiny which will next 
act as host to the Intern aional Association 
The scientific questions which are dealt with by the 
association are frequently handed over to autonomous- 
committees whuh reguHte their own proceedings and 
act very much like independent international &xlies 
All that appears at the meetings is a short report 
summarising the activity of the committee One of 
these committees deals with ihf investigation of the 
functions of the brain and work*» under the chairman 
ship of Prof Walde\cr of Berlin The work of a 
number of insliiuUs speciallv endowed in different 
countries for the study of this question is thus co- 
ordinated and a more rapid progress is secured 
A very useful piece of work h'is been undertaken 
at the instigation of the Roy il Socitlv with the 
object of introducing order into the chaos which reigns 
at present in the nomenclature of prominent features 
on the surface of the moon The idvicx* of di 
astronomers inlertsied in the subjiTt h^s bein 
obtainid and a committii his bien formed under 
the presidency hrst of M 1 ocwv and since his 
death of Prof Turntr M ips of the moon irc being 
drawn by Mr \Vcslc\ from mips supplied bv iht 
Pans observatoru s and tlu dt t nls of thi noinon 
claturc according to a dchnitc scheme agn»ed upon 
will then be prepared b\ Messrs s tunders md Fran/ 
Questions whuh an of impiirtanci in the general 
theory of terrcstnil nugnetism hue Inen under the 
consideration of 1 sjietml comniiliCL almost since the 
foundation of ihi. issociation I he gmtrtl magnetu 
survey of the ocenn bisins whuh is being cirried out 
by the Cirnei^e Institution of \\ ishinglon is expected 
to prove of fund imenl il importance 111 this respect, 
and the work of the committee is dorm mt at pres< nt 
until that survey is more gi iierallv advanctxl 
The association his furthir interisiid itself in the 
publication of the coUetltd works of Leibnitz which 
IS being proinoli*d jointly b\ thi Academies of Pins 
and Berlin, and in that of LuUrs works which has 
been undci taken b^ the Six uu hcKitiqiu des Sciuuts 
naturelles The issociiiion has more especially 
approvexl at its reeint mccliiig the dtxision to publish 
ail memoirs in their origin il Imgii igt It mu seem 
strange that such approv il should bo nitissir\ but 
it was called for b\ attempts that had Ixcn made to 
persuade the Swiss swulv to tr msl it* the I^tin 
writings into a modern 1 10^“ 

A few words should ptrhips bn s nd on the literary 
Bide of the work of th* association I he subjects 
dealt with includexi the prcpinition of an edition of 
the MahAbhdritn and of in Lnc\c[op£edia of 
Islam, of Greek documents and of a Corpus Medi 
corum Antiquorum further the veiv difficult ques- 
tion of an intern itioml (\ehange b\ w u of loan — 
of manuscripts belonging to public libraries 

That a young issocntion should still have to devote 
a considerable part of its tmu to imturs of organtsa 
tion is not surprising md there is one question which 
is likely to oceppv us ittcntion verv seriously before a 
definite conclusion is reiehtd Vt present the asso- 
ciation has no leg d si Uiis not being subject to the 
laws of inv countr\ Itiiuinoi there fort accept my 
legacies and it is rumoured th it it his lost in conse- 
quence a verv tonsideriblc sum of monev The 
simplest manner to overcome the difficu)t\ would be 
to establish a domicile in some country such as one 
of the smaller biiUs of Europe It is claimed b\ 
some that other ad\antiges would iccrue to the asso- 
ciation if It had i d( finite home and its business 
matters could no doubt be c.trried on in 1 more satis- 
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factory mannerj but at preaont there is stUI too wide 
a divergence of qpimon to render a definite proposal 
generally acceptable In order to evade the difficulty 
at present preventing the assodatiem from having 
funds of its own, the committee of the association 
at a meeting held last year, at which neariy all thh 
academies were represented passed a unanimous reso- 
lution recommending that the different academies should 
declare tbeniselves ready to accept legacies or gifts 
to be held in trust bv them for the puiposes of the 
aNOCtation When this resolution came up for dis- 
cussion at the present meeting, objections were raised 
by several dde^tes and the matter had to be referred 
to the several academies for an authontutive expreii- 
aion of opinion Doubts were expressed tn several 
quarters whether it would be advisable for the aw^o- 
cution to be in possession of funds, and at any 
rate one delegate thought that it would be more 
powerful if satisfied with its present moral force 
Time, further reflection, and the force of circum- 
stances will no doubt lead to a generally acceptable 
soludon 

By the admission of the Socidtd helv^tique des 
Sciences naturalles, which was decided upon almost 
unanimously, the association has established the im- 
portant, and 1 believe, wise principle that it attaches 
gX'Mter importance to the re^sentation of countnes 
in which important work is being done and cf 
societies which take a leading part in such work than 
to the more or less exclusive tests of membership 
which a society may adopt The Swiss society is not 
an academy in the old and perhaps proper stsnse It 
may be the poorer for having no rtic^seval traditions 
but it is the richer for not naving adopted without 
such traditions a meihseval organisation 

Our association now consists of twent)-one societies 
and fears have been expressed that our work would 
heoorae more difficult it the number were to be in- 
creased substantiidly These fears are not, perhaps 
groundleu , if the addition of a new society does not 
mean the Inclusion of new interests and of independent 
directions of activity Now if we look at the proper 
balance of represeotation of such independent scien 
tifiic activitv, it seems altogether anomalous that the 
British Empu-e should only be represent^ by the 
Royal Soaety and the British Academv The non- 
representation of India more especially denotes a gap 
which should be filled without deia> Both on the 
literary and on the saentific side our ^ork has dealt 
with matters in which India is directly i^ncerned 
The publication of the Mahfibhfirata more espe- 
cially, cannot be earned out without substantial help 
from India, and at the present meeting in Rome it 
was announced that several of the Indian native 
rulers have tubsenbed to the undertaking In the 
Asiatic Socie^ of Bengal, India possesses a society of 
full academic rank, and without it the International 
Association of Academies is not complete Some 
formal changes in its organisation the dropping of 
the word Bengal from its title (1 understand that 
its inclusion V was purely accidental and not originally 
Intended), and an increased activity on the scientific 
aide may be desirable, but even with its present 
organisation there is no reasonable doubt that a pro- 
posal coming from the Royal Society to add the 
<RBiatic So(^ to the list of academies forming the 
union would be generally wdeomed. 

ln>his introduetoiy speech Prof Blaserna made a 
fedlng reference to tiie death of King Edward, and 
aevei^ of the festiidties pre par ed in honour of the 
Indbting were modified hi coasaquenoe of the Court 
mourning A state dinner udiiw the King had in- 
tended to give was changed into a private reception 
of the dentes and in place of a garden-party 
arranged far by Queen Margberitn, the Queen enter- 
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tamed tba-dslegates informally one afternoon at her 
palace Soirees were given by the Syndics of the 
City of Rome in the Museo Capitolmo, Prince 
Teano and by Countess Lovafelli, out them were as 
a matter of course, not attended by the Biitisb dde- 
gates An interesting excursion by motor-car to 
Ostia including a visit to the important excavations 
which are being carried out in that locality, concluded 
the meeting Arthur ^husivr 


HALLEYS OBSERVATlOhS ON HALLEYS 
COMET, 1683 

J N the record room at the Royal Observatory, Green- 
wich are preserved nineteen manpampts of 
Edmund Halley In one o£ these, Halley’s onguud 
observations of the comet afterwards called by 
his name were recently discovered by Messrs. 
Davidson and Burkett Ihe book is of about octavo 
size , it appears to have been originally a college 
notebook On the cover Halley has written Edmund 
Halley his Booke and he douth often in it Looke 
Part of the book contains neatly written notes (m 
English) on geometrical conics, with carefully drawn 
figures, chiefly written on alternate pages The 
observations (in Latin) and calculations have been 
jotted down subsequently wherever there is room 
and in many cases have tieen written over the original 
contents of the book By a strange ooinadenoe (it 
can 1 think, be no more than a couiadence) the 
observations now identified as those of Hs^y's 
comet, are interspersed among notes on the parabola 
It will be recced that Hatley’s researches which 
led to his discovery of the penodicity of this comet 
were not made until about twenty years after its 
appearance of 1082, in fact the law of gravitation 
was not published until 1686 It is, however well 
known that Halley saw the comet, but 1 believe that 
details have hitherto been ladting 
The observations now idenbfi^ are given below in 
full, with practically no changes, except that punctua- 
tion has been adcM In the original ^mools are 
used for the days of the week and the signs of the 
zodiac The observabons, which must nave been 
made with the naked eye, are almost entirely align- 
ments with stars, they arc of course, too rough to 
have any scientific value now but are of historic 
interest Calculations to determine the R A of the 
comet from these observations are Intermingled with 
them Although the observations can hardly be cor- 
rect to 15' six figure logarithms are used in the cal- 
culabonsl Halley however, did not use his own 
observations tn his determination of the orbit of the 
comet The references to the ’hand,' * foot 
knee,” pastoral staff,* &c , of Bobtes are Of some 
interest as illustrating the early method of spedfying 
stars, based on the Almagest 
The year is not given, out as the observations are 
certainly those of Hallo’s comet, and the days of 
the wed: agree, we may supply the date, 16S3* 


5 alufday August a6, yh 29' Culmlnante 977” AIL, 
Comsta vlsus in hnea recta cum AnXuro et capfis 
Ophiuchl et ex altera parte cum Corde Csroll et secunda 
caudsft Urue Majont vel Unea recta a cometa ad 
caudm UfMB Majorifl rellnquebat in oonsequentia sesUam 
diotam Cor Carou 30' AR ^ 

Tuesday, August so yfa Comsta la finsa recta 
cutn Aittvro et medium Inter duas p r ebs d e ntet Coraose, 
item in altera linea per Cdr GiaoU qiii» rdfin^usbat in 
ooBseq stellam in radice caudm Unm Mxioria 30’ , Uem 
in aktfa per genu prsBosd. Bonds et medium Inter oon- 


tiguN dersi , item in altera per genu eecpdis et qflM., later 
3«ai et Serpentls Ascent Recta Cometm dreiter 
WsiussiOf August 30. Culminaato s8o* AR., vleue 
eet ComeU in Ilnca recta qum transleiis gioxi prwmL 
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Bootei relinquebat 15 ad ortum [Porientem] •tellom humeri 
prJBCed Bootis altera recta ducta per Cometam ct genu 

■equena Bootia tranaivit medio loco inter et 3*"^ 

Herculia et parum lorsaxn ao minuta rehquerat rectam 
per Arctuniffl et 

Thursday August 31 Cometa m linea recta cum crure 
pTttted B^ti* et cubito ■iniatrse manus Hinc nubtb 

Horiaontl vicinaD Cometam ezeepere 

September 4 Cielo undique lereno culminante a86^ A R 
Cometa visuf eet in Unea per Arctunim qiue tranaivit inter 
duas claraa in Hutneria Lram Minoris pi^iua vero minori 
quam majon § intervalli item altera recu per genu 
praeced Bootia rehquit in antecedentiam caudm Ursa 
Majorib 00 cirntor altera recta per genu leauens 

Buotis quaei strinxit precedentem Coronao vel rehquit 
forsam 15 ad orientem altera per caput Ophiuchi rehquit 
lucidem colh Serpentis 15 ad clustrum den que hnea 
ducta per Lancem Boream tranaivit medio loco inter duas 
aeouentea in Irapezio Sigittani 

September 8 Jam atatim occtaurui Cometa videbatui 


ob^iervattons No record is nnde of an observation on 
September 10 but in MimsUcd s Histonae 
Caelestis there is a noU that it is seen through a 
gap m the clouds b\ Dr H ille\ on this date but 
could not be referred to stars after \\huh on account 
of its nearness to the sun and increisinf^ south dc 
clination it v^as not scon af^un 

\ S Fimisc lov 
(For the Iv/r n mtr h >ya 1 ) 

SOMF NEW ORMlIlOIiKflClI WORKS ^ 

(1) * Home life of i tjolden Eagle is a valu 

A able contnbutK n to the hist )r> and 
psychology of birds It reminds one of the daily 
entnes in the hospit il ^ ird schedule uf an interest 
ing maternity cise bv tht inrdii il ilhccr in charge 
to uhom unseen hav been n veiled instincts of 



in hnea recta ducta per Lancem Boream et medium cap 
Saglttarii itemque in altera per Arcturum qum rehquit 
in consequentuun prmcedentem in manu Bootit $</ arater 
vidabatur estimatione Libra 40' 

Ssfientbtr o Eadem hora vicus Cometa in hnea recta 
per lanc em Boream quds trantlvit ^ad unum mfra dex 
trum genu Ophiuchi, itemque in altera per crus sequens 
Pootif, quas tranuvit medio loro inter superiorem oolobori 
at caput Bootu, item hnea ducta per Arcturum medio 
«rat k>eo inter piwoed manus Bootis et ult caudse Ursie 
Majons 

A pagn 18 tom out at the beginning of the book 
which may have containedf obfervauons pnor to 
Auguft a6 There u a note in Hallo's handwriting 
on the Inaide of the cover August 16 , pnmum visus 
ad inidum Leonis ” which evidently refers to this 
cometf but need not necessarily refer to his own 
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mother and child which would never b displayed 
during the ordinary visit ition Mr Micphtison is to 
be heartily congratulated m the comphleness of his 
record and on the perstverance with which 

1 ( ) Th« HOom lir* of* OoWc Photograpjw I »nd IHtcnM 

byH B MTpbMtoo, Pp 45+32 aw med { 1*1 (London W tiKfbr 
an 1 Co 1Q09 1 

(a) Bntioiia oTtlw Britnfa Cm tholog rt* Club Fd led hv W R Og Ivw 
C ant VflA mv Rtport 00 th« I nn jp* lofs mmar Rc dania la tlw 
Sp g .of 1408 •lao Notca on tba M^gra ory Moven «it« and Raoorda 
e e vad Aom UghlhooaM and L gh « I da g he Autumn of 1907 
Bv the OsMltteo apfwmtod by the Bntul ()m thol itOi Cl b (Londw 

o?^iiad an B rd B> John Macoiw and J^mM 
Maoo Pp viH+76i + *Tii (Oiuwa Cover nenr Prut ng Bureau 

IQOOh) 

<4) Tba Buds of the Leeward lilante Car bbaao Saa. By C B 

Coy (Chioaco field Mu eum of Natural H *lor\ ifo®) _ 

Bi^oflUuKavand Wucootu By C B Cory (Cbcafo PmU 
MuMum of Natoial Hbtory 909-) 
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he earned out his observations under \keather condi 
tions of the most trying and discouraging sort Wind 
rain I sleet and intense cold companioned nim through- 
out the — unbrokenlv \%ct and gloomy —-period of 
investigation— from April to Julv 
The e>rie where this royal mother established her 
nursery was situated on a narrow ledge of rock 
300 feet perpendicularly above a stream in a dark 
gloomy corrie in a wild deer forest — which with 
excellent circumspection the author does not more 
definitely locate— in the heart of the Grampian 
range, into which the sun penetrates for a few 
short hours during the long summer day Here 
the aid of a very sympathetic stalker the recorder 
constructed within a few yards of the nest a 
bothy as an observatory so well disguised 
that it deceived the eagle eyes of the pirents— 
into which _h e _ coul d, just— crowd himself nnd his 


desire to read this diary for himself in its entirety, 
unspoiled by disjointed quotations He will fdllow 
with unflagging interest the mother eagle sheltering 
her downy chick , feeding him at regular hours dunng 
its tenderest days, comforting him with i^onderful 
solicitude on the approach of a, violent thunderstorm 
I teaching him^ when about a month old — how to feed 
' himself for the first time The diverting manoeuvres 
I of the youngster his games with himself and hia 
I toilet operations as he grows older are interestingly 
, recorded how, also after eight weeks old when 
nearly as big as his parent he began practising 
; exercises by which he acquired strength in nls wings 
and legs and in addition a fierce hunger and 
vigorous appetite which demanded a dailv ration of 
two grouse, and the hindquarters of two full grown 
hares , and finallv how under his mother s instruc 
tion his tuition In aviation which cver\ da> wn« 



fatlwr and Child. 

cameras hrom April 23 looq ^hen the mother 
eagle was found sitting hard on two eggs, to the 
ind of July eleven weeks in all we are made par 
takers with Mr Maepherson of the most intimate 
privacy of the home-life of a member of a ver\ 
exclusive set of bird society and see even domestic 
incident performed naturally and not through fear or 
suspicion or under the distraction of an intruder 
We feel therefore at the close of our vigils that 
there ik little we do nbt know about the upbringing 
cf a prince of the avian blood royal and the parental 
care and solicitude of the hcn-eagle towards her 
offspring About May 13 two eaglets were hatched, 
but one having mysteriously disappeared, the fortunes 
of Its brother alone form ™ burden of this history 
It would be unfair to the author to extract, as one is 
tempted to do the more intimate and touching episodes 
from his well toW story Every ornithologist will 
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preparing him by short flights for his fast approaching 
supreme adventure when he must fare forth for the 
first time into space on his own Mr Maepherson 
must allow us to quote his ow n account of the eaglet s 
last hours in the eyrie — 

\t length he stepped forward to the edge of the 
cliff and gx/ed intently upwards at the same time 
uttenng the low cheeping note with which he had 
always greeted his parents’ return Then sud- 
denly a dark form flashed up the corrie aNd his 
mother swung past on silent wiim and tried to 
I tempt him from his fastness But the Eaglet was 
i unwilling to obey Again dhd again she hovered 
I round then a wild weird erv rang eimoing down the 
glen For the first time T had heard tha yelp of the 
adult Eagle the voice of the Queen of Birds calling 
to her young The Eaglet cheeped continuously 
till he flapped to the vpry edge of the abysa 
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listening to her call And now he too changed his 
cry I hie voice seemed to break and the adult yelp 
burst from his throat The Eagles celled to 
each other, yelp answered yelp The young Eagle 
gazed around him spr^d out his giant wings 
and vanished for ever from my sight among the 
led^s below The Eaglet had left the nest and 
had flown 

This record is illustrated by that} two beautifully 
clear plates reproduced from the author *s photo- 
giwhs which are splendid achievemenU when the 
difl^lties of the situation and of the >\eather are 
considered In them the eaglet s history is depicted 
from the egg to the day when it takes flight from 
the nest Plate i8 hather and Child (Fig i) is 
here reprtxluced b\ courtesy of the publishers as a 
specimen of the senes every one of which is worth) 
of the ornithologist s c ireful study 

(a) This is the fourth rejxirt of the Migration C om 
mi t tee. of the British Omitholoi^ists Club appointed 
111 November 1904 for the purpose of collecting and 
collating evidence regarding the amval and dispersal 
within England and Wales of some thirt> stnctly 
migratory species >\hich winter abroad and nest 
within thesie limits These ri ports are based on 
the records supplied bv voluntaiy observers on land 
and on off-shore lightships and lighthouses who have 
filled up and returned to the committee schedules of 
questions issued to them Fach report deals with 
the spring immigration and the chief autumn move 
ments of the scheduled birds the one under notue 
being for the autumn of 1907 and the spring of 1908 
It opens with a summary of the weather reports from 
March to May 1908 (he period covering the spring 
immigration The second section details the 
chief movements observed at the lights during 
the same period and indicates the moon s phisc 
and the direction of the wind on each oexa 
Sion Next arc discussed the schedules of the 
thirty three species individuallv each iccompanied 
by a map on which are plotted the more 
important data of their arrival and dispersion Supple 
mentary to this the miiib And important pbrtion of the 
report arc recorded observations on birds not specially 
scheduled The jmigratorv movements of the autumn 
of 1907 are then dealt with but we regret to find no 
meteorological notes associated with this section in 
which the weather conditions have a special bearing 
on the causes which impel the birds to start on their 
autumn journey southwards A statement of the davs 
and nushts on which migration was recorded at thf 
lights between Spurn Head and the Bristol Channel 
during the autumn of 1907 and a list of the observers 
close the volume 

The report calls for little at this stage in the wav 
of discussion as it is not a final dicrest but a further 
instalment of data towards the elucidation of the great 
mystery of bird life compiled with great care and 
labour for which ornithologists generally will desire 
to offer their grateful thanks to the committee Nor 
is there much in its contents deserving of criticism 
except perhaps to direct the editor's attention to the 
rather Irritating omission from the maps of the 
etucidatorv legends which nopeared on those of some 
of the earlier reports cspeciallv as no explanation is 
given in the text of the various symbols employed in 
anv of the maps in the report under review In the 
two maps devoted to the ‘swallow in the first re 
port, for instance wc find that a date within a circle 
was employed as the symbol i<fr ** and migration ** on 
the one map, as well as for '5th migration * on the 
other , while on that for “ the nightjar ” it stands for 

main migration In other maps the 5th migra 
rion ” Is f^resented bv the date within a triangle 
It would be a great advantage if in every map the 
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same symbols were used to indicate the same migra- 
tion Failing this those used in each map should be 
printed upon it On the map devoted to the black- 
cap in this report (p 74) we find circles squares, 
ellipses, and parallelogrums with no explanation of 
their import the sole legend being Ms May, all 
other dates arc in \pril Further, on consulting the 
letterpress of the schedule for the same bird (p 7s) we 
read the earliest arrivals were reported from Glou- 
cestershire on the loth 14th and 21st of March and 
these were followed by a pair in Devonshire on 
the 28th vet on referring to its m ip we discover no 
entry for any of these dates in the shires named, nor 
IS the bird’s earliest ippearance in W iltshire on 
April 6 indicated on it )et ihit of the 13th is 
entered although it is stated in both cases 
that the great proptirtion of the records were of 
single birds \gain the same spixiis is noUol at St 
Catherine s light on \pnt 10 and ii and the date is 
plotted on the map unenclosed by a line^ its occur 
fences for April 27-^0 are surrounded bv an ellipse 
while the dates of birds arriving four aa>s 
later are enclosed in a jiarallelugram , vet the two 
records can hardlv wc inlagine be asbigned to 1 
separate migration Without therefore a kgend or 
explanations in the te\t it is difficult to follow comfort- 
ably the map entries the plotting of which must cost 
much in time and in inonev Indeed it m ly be a 
matter for consideration whether at this priliminary 
stag^ of the inquiry thev might not be disjHnhtd with 
witlwut much loss seeing that tht. chronological 
summary under each species supphes all and more 
than, they do 

The time is yet f ir distant when a digest of the valu 
able records in this report and its three predecessors 
can be attempted It docs seem however that unless 
simultaneous observations cm be taken over a far 
wader area than a portion of the British Isles the true 
solution of the intricate md bidding problem of migra 
tion will not be greutl) advanced Besides ascertaining 
the flight-linles of the birds arnvinj, in or d<?parting 
from England and Wales the stite of the weather and 
the abur^nce or scarcity of food at these penods we 
want to discover whence the individual birds that 
reach us in spring started where those that nest 
within our shores in autumn actually spend our 
winter, why they adopt the particular routes they do 
why they hasten to change their skies now to the 
north, now to the south if the same individuals and 
their youn^ invanably follow the same route in going 
and returmng and if they and their young drop out 
of the migrating flock evcr> vear at the same places 
in order to build and brood in their old haunts 
llic pressing need in the migration inquiry for the 
svstematic marking in verv large numbers not only 
of nestlings but of old birds in this countrx and on 
the Continent of Furope dunnj, both thi summer and 
the wdnter visitation but also which is equalh mijMir 
tant of those that spend our winter m southern lati 
tudes and at various halting places of the ranges of 
the species from furthest north to furthest south in 
the Asiatic Euro-^fricm and the American con 
tinents 

If the mark attached to the birds were a small 
facetted nng of aluminium a light metal which 
long retains its brilliancy it would often attract the 
eye by flashing in the sun and thereb> many birds 
would be detected as marked individuals bv interested 
or chance observers on the look out for them in 
districts especially where such labelling was known 
to have taken place The birds could then bo fol 
lowed up temporarily captured for their mark to be 
recorded and then liberated and the record thereafter 
promptly published Until some such united action 
and extended system for idenufymg the movements 
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of individual birds^thoir actual routes of travel, their 
retreat during our winter, and their home in our 
spring and summer — is adopted, there appears little 
hope of our Ignorance of the niAstei^ of migration 
being quickly or m^tly dissipated We suggest this 
subject for consideration at the approaching Inter- 
national Ornithological Congress in Berlin 
(3) The Catalogue of Canadian Birds by the 
Macouns father and son, is an endeavour successfully 
earned out to bring together facts on the range 
and nesting habits of all birds known to reside in 
migrate to or visit the northern part of the con- 
tinent including Newfoundland Greenland and 
Alaska The authors enumerate 768 species as the 
avifauna of the region indicated There is a tull 
account of the distribution, nesting habits and migra 
tion of each species with many interesting notes on 
their habits and lifeohistory An introductory note 
by the director states that the present volume is an 
enlarged and to a great extent re untten edition of 
a previous catalogue, in three parts ^hich became 
exhausted immediately after publication This is 
excellent evidence not only of the interest taken by 
the public ui the birds of their own country but of 
the value to omlthologlats generally of the work for 
which we have nothing but commendation — except to 
say that It deserves a oetter binding — and to express 
the hope that the same fortune may be in stoi^ for 
the present edition which attended its predecessor 
U and 5) These two volumes belong to the series of 

R ublications being issued by the Field Museum of 
Faturai History In Chicago Both arc by Mr C B 
Cory, the curator of the Department of Z(X)1ogy The 
first of these, on The Birds of the Ldeward Ttiands^ 
enumerates all the spedes inhabiting Aruba Cumcoa 
Bonaire Islas de Aves, Los Roques Orchilla Tor- 
tuga Blanquilla Los Hermands the Testigos and 
Margarita The oolleetions were chiefly made by Mr 
} F Ftity and Dr N Dearborn Fach island Is 
dealt with separatdy the list of l^ds from each being 
prefaced by a shoit account of the island and a list of 
Its ornithological literature Dr Hartert nowofTnng, 
had prevloudy visited the larger islands of the group 
and lias described in detail their avifauna in the Mon 
Walter Rothschild's Novitates ZooJogteae and in the 
Ihts so that in few df them were there many novelties 
to be expected. Nevertheless five new species and 
three new subspecies were discovered chiefly on the 
smaller isleU which Mr Cory’s energetic collectors 
were the first to visit 

Mr Cofy’i second book Is a much more pretentious 
vdhime, and includes, ^ as far as known nil species 
and subspecies of birds that occur in Illinois and 
Wisconsin * the total number being 365 (not 398 as 
stated in the preface) with desmptions of their 
various plumages nests, and eggs, and geographical 
distribution together with more or less brief bio- 
graphical notes concerning them It is more how 
ever than an avifauna, it is, in addiUon an omith 
ology for less advanced students The book Is 
divided into two parts, the first devoted to a key to 
the families and spedes, and the second to biograph- 
ical notes on the species No fewer than 374 pam 
are given to the key, which is constructed on a senes 
of highly official characters In the first place the 
birds are Added into two great Avisions — water 
birds and land birds In the former, Mr Cory in- 
cludes landrails, herons, golden plovers and peewits 
(because they may sometimes be found f^ing new 
water!), yet ospreys sea-eagles, and kingfishers, 
which find their food diiefiy in that element are 
classed as land birds The collector with a bird in 
his hand must first decide whether It is a land or 
a water spedes, and, having determined this (not, per* 
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haps, as Mr Cory would) he must, in order to run 
down the family enter tables prepared for him accord- 
ing to the length of the wing * A large series of 
specimens has shown, says Mr Cory ^that while 
adult birds of the same species differ considerably in 
length the wing measure is very constant Recent 
investigations have however showed tins statement 
to be far from true Wings vary greatly not only m 
actual length In different individuals of the same 
species but the wing feathers, the primaries, for in- 
stance vary in lengm In differen^roportions Even 
Mr Cory’s tables show this Trie species Posssr- 
herhulus ( !) caudacutus nelsom is to be found in a 
group with wings from 1 75-3 5 inches also in a 
second, with win^ from 3 1^-3 37 inches long, as wdl 
as in a third with wings from 2 37-3 75 inches I Ex- 
amples of the same sort are numerous Another species 
appears in one group as having bell) clear yellow , 
in a second with underfronts yellow or greenish 
yellow and m a third with under-parts pale 
greenish yellow ’ 

A curious error occurs on p 114 where an illus- 
tration entitled first five pnmaries emarginate 
Bald eagle is drawn with six primaries 1 The author 
here adheres also to a methw of enumerating the 
pnmary quills which has long been given up all 
modern ornithoio^sts, who number these feathers 
from the carpal joint outwards and not from the 
point of the wing inwards 

The secoitd and really valuable portion of the work 
deals with the history of the 365 species found in the 
two States m whidi the very numerous (and excc^ 
lent be it said) illustrations appearing in the key ore 
all needlessly repeated thus adding greatly to the cost 
and to the bulk of the book The volume is beaut! 
fully printed on a fine-surfaced paper and is worthy 
of a better binding than the flimsy paper covers in 
which It is issued, but it would be greatly improved 
by having the system of keys to the families and 
species remodelled and much condensed 


PORTUGUESE ZAMBEZIA ‘ 

F or the pictures alone this book is worth pur 
chasing We have rarely seen in any riimlar 
work dealing with Africa a better collection of admir- 
able photomphs which are apt illustrations of the 
text The book Is not written round the Uluitrations 
nor are these photographs stuck Into the work witii- 
out relation to its text and purport If Mr Maugham 
had further confined hunself in his text to his own 
pmonal observations of this rrlatively vast region of 
Portup^ese Zambezla, and to his own theories based 
on his pcrsfinal observations and experience there 
would be nothing in the book to criudse unfavour- 
ably But he has conceived it necessary to borrow 
largely from the works of other writers, borrowings 
which he frankly adcnowledges in the preface but 
which, one might plead were quite unnecessaiy to 
bis purpose in view 

Somenow or other, a mischievous idea has spread 
amongst manv writers on Africa of late years that 
It is not sufficient fcH* them to relate their own expe^ 
ences and to describe a portion of the country thfy 
have idsited but that tiieir work must mam an 
attempt at being encydopssdic. If they wrlm as 
historians of their own personal researches then they 
feel obliged to give sunumsles pf Un^stics, natural 
histoiy in ^eral, or botany which they extract frm 
already published wOf-ks, and again set |orth either 

1 Ztmbufai a Gtfiant PWi'iipilon dftm Valtar of AS fAStri Rfvwv 
frMi ita Dalta to A* RHht Aromwa, vhS lii Agrioalnno. Vln 

VaoM, and EADOsr a phy" By A C F Slaagham. hIvTAI 
«apt anl Uluixatlom. fUrndm JMn Manvf, tsw^) 
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w due to their own onginal research, or quite fairly 
(m does Mr Maugham), as the work and conclusions 
w other people. But in this transposition, not having 
Sufficient technical knowledge perhaps, they allow 
thmselves or their printers to mar these summaries 
with ridiculous mistakes in names, English or Latin 
or they repeat the few errors of the persons from 
whom they borrow Mr Maugham does more He 
adds a little acid to his work by recounting the 
theones of his predecessors or felloe travellers (and 
very often misinterpreting them in the repetition) and 
then holding them up to ridicule while at the same 
time it is patent to a specialist that he has not t'lken 
the trouble to understand what appears to him absurd 
1 pointed out the same tendencv in an earlier work 
of his in which he chose — one does not know why — 
to ridicule theones of the ongin of the Bantu 
languages set forth by English and German philo- 
logists while by hi^ own confession (and certainly 
by the evidence in his text) he was without special 
know ledf^c uf 
the subject 
If It were not 
for this desire 
on his part tu 
have a dig at ail 
and sundiy who 
have at one time 
or another writ 
ten on the coun 
tries of South 
East Africa he 
would have 
given ua a most 
agreeable as 
well as a most 
interestin g 
book, for when 
he confines him 
self to hia own 
researches and 
observations he 
arouses the in 
terest of the 
reader and 
secures the ad 
hesion and re- 
spect of those 
who know Africa 
as well as he 
does or even 
better The 
reader’s atlcn 

tion should be ZamUxiM OoMimiths 

directed to the 


might be preserved for the intelligent appreciation 
of later g^erations He ates this example of the 
falsity of the theory There is a considerable region 
‘'desolate country lying between the west bank of 
the Shird River and the north bank of the Zambezi 
up to the vicinity of Tcte In this district, across- 
which passes the Cape-to-Cdro telegraph line, there 
are few human inhabitants and there is absolutely 
no wild game Yet here the tsetse swarms as it 
does possibly nowhere else in Africa in fact ita 
extraordinary abundance has driven away most of the 
human inhabitants because they have found it impos- 
I Bible to keep any form of domestic animal Now if 
] this district swarmed with game one would be 
justified In supposing that by destroying the game one 
I might drive away the tseUc B^ut apparently the 
Glossina flies have made life unbearable for all 
creatures that do not fly or burrow m the ground and 
yet they continue to swarm 
Mr Maugham however is not always consistent 
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author’s sensible remarks on pp 157-9 as lo 
the proportions of the European hold over 
the southern half of Africa These should be n 
oorroctivo to any excessive exuliahon In several 
directions also he renders service to the very few 
p OT W In the United Kingdom and to the three or 
four Ifufividuals In the southern half of Africa, who 
qre fboOdi enough to care for the preservation of 
big game and of interesting birds and beasts He 
pdnts out with absolute truth the nemsense of the 
Aeorythat connects the spread of tiie Glossina tsetse- 
flies with the abundance of big game the theory 
which Is quoted by the ofRcfnrs of die British ^uth 
Afi^ Company and of other great oonmanies con 
troying South Central Mrica, and by the mouiands of 
’spmtsmen now swarming over Africa and slaying 
everytiting right and left, as their justification for 
spunting gmine regulations and moddng at the 
attempts m a few “ fanatics * who think mat at any 
rate a selection of the big and interesting wild beasts 
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in his desire to create a little tolerance for the exist 
ence of beasts and birds not as yet of interest to 
South African settlers or sportsmen He says con 
temptuously that the rhinoceros will have to go 
but gives no justification for such an utterance To 
the intellectual interests of the world the two forms 
of existing African rhinoceros are quite as important 
as (let ua say) the moderate prosperity of a few 
European settlers 

But of course, the only proper solution of this ques- 
tion in Zambezia as well as elsewhere is the marking 
off of game preserves which shall grow by degrees 
into national parks, and shall harbour and sustain 
the wild fauna In the intervening regiona the land 
must be given up to exploitation by man blade or 
white, and any game straying beyond the reserves 
should receive no protection But, of oourae the 

1 Fimbir nmport U riven to *? ***? on 

thm flora and hmu orNBandland (by Major Jurt poblbhod in 
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farce of the reserve system at present is (irstf 
that the local white and biaclc population do not obey 
the law, and the local authorities seldom enforce it, 
and second that the Government is someahat too 
ready to set aside the law in favour of distinguished 
sportsmen 

In no book whidi the reviewer has yet seen have 
the great beasts, the landscapes and the people been 
more admirably photographed than in this work on 
Zambezia, while at the same time due justice is done 
to the Portuguese towns, the Portuguese officials, 
and generally to such civilisation as Portugal has been 
ab’e to introduce into these lands 

H H Johnston 


PELLAGRA AND ITS CAUSE 

A GOOD deal of notice has been taken lately In 
medical journals and in the newspapers ot the 
disease pellagra It is difficult for Bntish folk to 
realise the scourge this disease causes in man} coun 
tries, but chiefly in Italy, Roumania, Spam, Tyrol, 
and other countries in south-eastern Europe In the 
United States of America, pellagra has spread rcccntl} 
to an alarnung extent, and in several British colonies 
and protectorates markedly the West Indies apd 
Egypt, pellagra Is a serious ailment. Persons who 
contract the disease present a train of symptoms 
which may be summarised as follows — sunburning 
of face, neck, chest, and hands is an early and very 
prevalent manifestation, stomachic and intestinal 
catarrh, feverishness, skin rash, lassitude and bleak- 
ness Spring and autumn recurrences continuing for 
years further tend to mental exatement and bodily 
weakness, leading all too frequently to lunacy and a 
fatal issue. 

The disease has hitherto been attributed to eating 
damaged maise, which is so largely consumed as 
polenta, ’ the ‘ porrld^ * of Italy In the United 
States maise is termed Indian corn, and under various 
names it is used in many countries In 1900 Dr 
L W Sambon, at a meeung of the Tropical Section 
of the British Medical Association criticised the 
accepted theory, pointing out tliat pellagra did not 
seem to be a food disease or due in any way to un 
sound maize, but that in all probability it was due to 
a parasite--a protozoon. Dr Sambon supported his 
theory by arguments based upon the well-established 
pnnidples amdicable to prottmal infections and put 
in a form which appealed to men of science His 
theory gained adherents until it gradually came to be 
considttM a duty to humanity aid to science that the 
question should be fully inquired into With this 
object in view, a Pdla^ Investigation Committee 
was formed In London by Mr James Canthe and Dr 
Sambon was dent to Italy on March 20 19x0 
At present the Md ooimnisdon In Italy consisting 
of Dr Sambdn and his asstetants, is engaged in 
inquiring into the epidemiology of pellagra Many 
pellagrous disC|riets in nortiiem Italy have been visited 
and the bank# of the streams searched for possible 
carriers of the disease The Bald commission has 
come to the ometudoo that pdlagfa oocuta amongst 
the cultivatorf and not amongst the consumers of 
maize, th#t it is the agricultural labourer not die 
town dweller, who suffers from pellagra, and 
thit it is wti^ srertdng in the field that 
the labourer becomes v iimtdL In a telegram 
^ted Rome, M^ 13, and pufcashed in the Ttmes, 
iShy 14, Dr ISmSon ststsa that it has been 

deffnitely proved thar maize la sot the cause of 
peUagra * In additte tha telsgtiim assures us thad| 
the pai^tk oonvt^er i* the Sfmutfam repUms**] 
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rhe ^muUum is a ^lecies of fly «Gomnt(mly calied a 
* sandfly * , its larvm are met widi on the rocks and 
stones abng the streams in pellagrous countries, and 
Dr Sambon seems to connect this fly with tfnt spn^ 
of pellagra 

So far as we know, Dr Sambon has not found the 
parasite, nor is there direct proof that the Slmuhum 
IS the actual carrier That he has found cause fc»- the 
statement that eating maize is not the cause of this 
disease is highly prtmable, for several men of science 
such as BaM (Roumania) and AiessandHnl (Rome) 
have declared in favour of Sambon *s theoiy and have 
been working on the hnes suggested by him for the 
elucidation 0" pellagra Even vdth the announcement 
above quoted stating what work has been done, there 
is much yet to do Questions of the kind are not 
settled in a day and it nm take years of inquiry 
before we have linally settled what Dr Sambon has 
to well begun 

The fact that it is a duty to humanity and to 
science that pellagra should be investigated does not 
provide the necessary money, and the committee in 
London has endeavoured to keep the inquiry going 
by appealing to friends to help So far some 245! 
have been actually collected and further sumt» have bron 
guaranteed, but even should the Government favour 
the work by contributing the tzoL which the com 
mittee was led to believe might be the case the sum 
is quite inadequate, and unless further donations are 
spe^ly to hand the field commission must be recalled 
from Italy in a fortnight Sir Lauder Brunton Bart 
is the chairman of the committee , Prof F M Sand- 
with vice-diairman , the bankers are the London and 
South Western Bank, Great Portland Street branch , 
and donations may be sent to the treasurer, Dr 
Clement Godson 82 Brook Street, W , or to Mr 

i ames Cantlie 140 Harley Street London W 
onororv secretary Pellagra Investigation Committee 


NOTES 

For some time past a scheme for the distribution of 
time sijinals by wlreleu telegraphy has been mooted with 
the view of assisting navigation and for the determlnatlen 
of longitude The Eiffel Tower In Paris and the summit 
of Teneriffe have been proposed as suitable sites for the 
emission of these signals, and we now learn that the plan 
for which M Bouquet de la Grye and Commandant Guyou 
are more especially responsible Is so far complete that the 
first signals were dispatched from the fom^ station at 
midni^t on May 13 The Paris correspondent of the 
Motnmg Pott states dial Paris time was transmitted from 
the observatory by way of the Eiffel Tower by wireku 
telegraphy to all wireless stations and ships fitted wiiAi 
wireless apparatus wltbln a radius of between 2500 and 
3000 miles The system is an automatic one and a Mprse 
rign is sent into space first at midnight, again two mlnotss 
after midnight, and, finally four mmutes after mM^ 
night. Thus steamers furnished with wireksa telegf^lc 
apparatus will no doubt be placed In a more favourable 
position, but the suggevtion that has been made tin some 
quarters that chronometers can he dispensed with, seems 
premature The receipt of a si|pial wfit not enablewa 
ship to determine its position or even its longitude All 
It will do Is to give the wror^f the dironometer The 
ship's officers will not be able l^lbrge Ihe use of Sumner 
linm and other devices, and for these the ftnowiedgs of 
local time and fhe itsa of a riilp’b xdWMneteA ij^l ha 
cditvafrient It alap be daslrzble to pednt out bars what 
Is ths Idn# of error In lon^Utds to whlrii hi those ddfs 
df accurate navigadoti « ^ kwilabk, oh 
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amodtit of error which the employment of telegraphic 
ftgneli ein correct Of courfCi the error accumulate* with 
ttfe time at eoa, but a ship that carries three chrono 
meters the usual number in a well found ship should not 
after 100 day* be In doubt about the longitude by a 
greater quantity than twenty second* p uiually it it much 
lew At the equator this would amount to an uncertainty 
of about five miles in the longitude of Paris correspond 
ingty lest but the number of time signals scattered over 
the world Is noiv so large that every cteomer has the oppor 
tunlty of correcting it* chronometers much more frequently 
than Is suggested here While therefore we welcome 
every advance which increases accuracy and demonstrates 
the value of scientific application we cannot consider that 
the* practical benefits of the scheme will be Immediatelv 
apparent 

Mr J R TtRRhLL has been elected pi evident of the 
Canadian Institute the okfe*t scientific society In Canada 

Wk regfpt to see the announcement of the death on 
May aj at eighty jedis of age, of Mr J B N Hennessev 
F R S late deputy surveyor general in charge of the 
Trigonometrical Survexs Survey of India 

In consequence of the death of King Edward tl>e council 
of the Institution of Civil Engineer* has decided not to 
hold a convei saxione this year The eighteenth James 
Forrest * lecture will be delivered at the institution on 
June 33 at 8 p.m as alieady announced 

PRor R W Wood of the John** Hopkins Un\ver*itv 
Baltimore will spend the coming autumn winter and 
spring in England and on the Continent Ho ha* accepted 
Invitations to deliver the Thoma* Young oration of the 
Optical Society and the Traill Toxlor lecture befoie the 
Royal Photogiaphic Society ond will arrive in I^ndon 
early in October 

On Tuesday next May 31 Mr C J Holme* will 
begin a course of two iectuies at the Royal Institution on 
** Heredity in Tudor and Stuart Portrait* on Thurs 
day June a Major Ronald Ross will deliver the fir*t of 
two lectuie* on Malaria ' and on Saturday June 4 
Prof J A Meming will commence a course of two 
lecture* on * Electric Heating and Pyrometry (the Tyn 
dall lectures) 

Tui King on the recommendation of the Home Secre 
tary, has approved of the reconstitution of the Royal Com 
mlsi^ on Mine* for the purpose of an inquiry into the 
health and safety of persons employed In metalliferous 
mines and quarries Ihe new commission will consist of 
SU Henry Cunynghame K C B (chairman) Mr R A S 
Redmayne, Dr J S Haldane F R S Mr John S Ains 
worth M P Mr R M Greaves, Mr R Arthur Thoma* 
Ut*. R T Jones, Mr W Lewney, and Mi^ U Lovett 

tHmiwo the Whitsuntide excursion of the GeologNt* 
AsMdatlori to Swanage Mr John Newton obtained a well 
prsaerved upper jaw of the small mammal Triconodon 
froifi the Lower Purbeck beds The specimen was found 
la titb ^retfb*water limestone above the well known 
wjiich was carefplly examioeeV al two place* 
la OMRoft# Bay without suoaefs It appears to be the 
^ « mammalian fofsil In the Purbeck beds 

vin^Mls vhen Mr Edgar Wllteit obtained the lower Jaw 
of TmMiftto now in tho Mqaeum of Practical Geology 
Mfv tMMa }up placed (be new fosdt In the British 
History), wham it wiU ba exhibited with 
jAf'lMdrih ooUeettoft 
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Dlrino the next few week* the Somersetshire Archmo- 
loglcal and Natural Hi*tory Society will commence the 
excavation of the lake village at Meare three miles north 
west of Glastonburx Be*ides interesting mediaival build 
Ings such as the hish House and the Manor House the 
parish contains the nniams oF a lake village much larger 
than that of G]Q*tonbui\ Irial excavations have already 
diia^losed many interesting objects and the thorough 
examination of the site will certainly prove to be of much 
jinporfante In elurichting thi bj*tory and antiquitieii of 
the late Celtic period dating back a century or two befoio 
the Christian era \ slst ince which Is much needed m 
supfiort of the excavation fund viill be gladly received by 
the secretaries Taunton Castle Somerset 

The series of aeronautical calamities which figures so 
prominently In the issue of the Oeti/fche Zetischrtft fiir 
LMfttchigahri for April so is continued in the issue for 
May 4 where the desirut tion of the Zeppelin II at 
Weilburg and that of the Delitzch balloon which was 
struck by lightning on April b are described and figured 
In addition there are figures ind references to accidents 
to Rougier s and Chava/ b machines nt the Nice aviation 
meeting the former having fallen into the sea and been 
picked up by a steomer 

M jACQims DK Lessrts grandson of the engineer of the 
Sues Canal crossed the English Channel on May ai in a 
BtiHriot monoplane Instead of a threc^vlinder Anzani 
motor 0/35 horse power such a* was used by M Bl^ot 
M do Loiseps employed a *evrn-cy Under Cnfime rotary 
engine of 50 horse-power He stirtnd from Lex Baraques, 
nt ar Calais at 3 40 pm 'ind I indtKl close to U an^ton 
Court Farm, near bt Maigirets at 417 pm Accord 
ing to the French Press the erossing took thirty minutes^ 
as compared with M BWnot s thiitv-one minutes flight 
M de Lesseps reports tliat he traveHed ut a height of from 
340 to 400 metres to avoid the fog which obscured his 
view and that he was unable to make use of a compass 
on account of the tflict of the grent vibration upon the 
in trumciit By his succebsful flight M dt I-esseps wins 
the Ruinart prise of 500/ and the uwf cup offered by 
the Daily Mail for the second airman to cross the Channel 
in the air 

In an article on the I ondon to Manchester flight 
(Nsturk May 5) rcfeience wib made to the desirability 
now that the possibility of long-disi-ince flights has been 
clearly demonstrated of devising meins for encouraging 
the pursuit of aviation without taxing the physical 
endurance of aviators or subjecting them to risks more 
than was necessary hrom an article in Ihe Deutsche 
ZetUchnft fur LufUchtffahrt we gather that the arrange- 
ments nude at the Nice aviation wetk afforded an excel- 
lent example of what could be done in thib direction In 
the first place the long-distance flights were performed 
mainly over the sea between Cap Ferrat and Cap d'AnHbes, 
where stefamers were available (in the language of the 
ZeiUchrift) to ‘ fish out any aviator who descended, and 
this actually happened to Latham In the next place the 
prises offered included a cumulative prise for the longest 
total tfttajKe covered excluding individual flights of less 
than 5 kfJOmetres and pnse* were also offered for the 
quickest flight performed on each day the best start and 
the best landing, so that the chances of success were less 
dependent on meteorological conditions than they would have 
been jf competitions at fixed hours had alone been provkM 
for That progress Is being made in aerotechnicfWaaahown 

bv the fact that while at Berlin last year flights were only 
made when the wind velocity was less than 3 per 
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■Af^condi the anemometer at Nice often showed velocities of 
7 to 10 metres per second without interfennu with the 
'flyers It is Interesting to note that the starting place 
was close to the mast where the late Captain Ferber 
made his early experiments. The writer also refers to the 
liberality of the cltixens of Nice and others m contributing 
to the prize funds 

A spell of really warm weather occurred over the British 
Islands and the weather report for the week ending May si, 
Issued by the Meteorological Office shows that the shade 
temperature was everywhere above the normal the mean 
for the period ranging from about 3® to 6® In excess of the 
average in different parts of the kingdom The warmest ] 
'district was the south^oast of England where the mean was 
58® and the absolutely highest temperature was 83® at I 
HiUtngton, in the east of England on May ao The lowest ^ 
shade temperature anywhere was 37® but slight frost 
occurred In the open in several places The mean tempera 
ture of tho sea was considerably higher than during the 
-preceding week on many parts of the coast and was 
generaUv higher than in the corresponding wook of last 
year The rainfall was mostly In excess of the averagi 
and the aggregate measurement since the commencement of 
the year is largely in excess of the average the excess 
being more than 3 inches in several of the northern and j 
western districts There was a good deal of sea fog and 
mist along the east and north-<ast coasts of Great Britain 
Thunderstorms were very common in England and rather 
•o in Scotland and the south of Ireland On May ao and 
a I they occurred over a wide area in Great Britain and 
-several persons were killed by lightning 

In our Issue of December a last full particulars were 
given of the eighth International 2 kK>logical Congress which 
Is to be held at Graz (Austria) on August i5--ao next under 
the presidency of Prof Ludwig von Graff W< have re 
•reived a second circular in connection with the congress 
which gives much practical guidance to foreign visitors 
It is pointed out that as the most direct route to Graz Is 
t»io Vienna many of the scientific institutions of that city 
*have made arrangements to receive foreign visitors during 
August la and 13 Arrangements are being madn to secure 
•a reduction of fares on the Austrian railways The circular 
also provides full details of the numerous excursions which 
bave been arranged. We may remind zoologists that all 
Inquiries relative to the cof^ets should be sent to the 
Prdsidium des VIII Internatlonalen Zoologcnkongretses 
Graz (dfterreich) Unlversititsplatz 1 

It is with great regret that wt have to announce the 
death of M Bmard Bruohes, the director of the observa 
tory of the Puy de Ddme M. Bninhes died at the early 
age of for t y*eev ett t and had been In charge of the 
observatoiy for qolv the last nine years, but he brought to 
Its admInistratkMi a high reputatkm for capacity and m 
duatry qua Uttos which were reocgfiilMd while a student at 
the Sorbotme, add had been further developed during his 
occupancy of joqxNtant adentMlc posidons both at Dijon 
and Clamaont ForraiKt Under his dlrectorriiip the 
observatoiy won « ptomlncftf position for researches In the 
em-eral d(ipaj^iiie»:ts of tarrsstii^ sqagnetlsm the physics of 
the earth's crustt and the explora^ of the upper atnxH 
spbm. M Brunbcf will be |iqrettetlarly remembered for 
bis researches iq znelaofology^ In which meriianical con- 
trivances could be employed to e hi c lda to physical pbeno- 
tuena. With oooslderaldo Ingenuity he discussed the 
mechanical action exerted by a horlaontal current of air 
upon a whhiwind, hafto(paltdstnfteal and dextrorsal tnodoa 
about a vertical axis ausoepdUe of lateral displacement 
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Another subject which engaged his attentkm was die effect 
of a want of symmetry in the action of running water, as 
exhibited m the erosion effects upon opposite hanks of 
rivers His reputation must however rest roaioi^ on Ihe 
work of weather forecasting to which purpose the aetivltiei 
of the observatory were chiefly directed He held hi scorn 
those who attempted forecasting ^thout any knosMgs Of 
the general movement of the atmosphere a^ on the occa 
sion of the proposal of the M^nsational scheme for oompetl 
tion in weather forecasting his denunciation of Ifaoao who, 
to acquire a little brief notoriety were willing to run tbs 
risk of bringing science Into disrepute was bodi aserlted 
and timel) As a writer of scientific treatises Intsfidsd to 
make srience popular he was exceedingly suocsssfiil In 
crystallography terrestrial magnetism and meteorology^ 
his books have been welcomed as models of deameos and 
accuracy, while his latest work on ' La d^adatlon de 
1 £nergie ' has won a well-deserved approval 

liiB scientifir side of geographical exploration has 
suffered a severe loss by the death of Lieut Boyd 
Alexander in the Sudan at thirty-seven years of age 
From information received at the Foreign Office It iqipears 
that Lieut Alexander was killed at Nyeri, about aeventy 
miles north-east of Abeshr, the capital of Wadal, on 
April a a few days before the French troops met and 
defeated the native bands opposed to the French oocupa 
tlon of the countr\ I ieut Alexander began his career as 
a traveller naturalist In 1897 by an expedition to the Cape 
Verde Islands and In the following year he made exped! 
tions to tlie Zambezi and Kafue Rivers In 1904 he visited 
Fernando Po and made some valuable ornithological 
observations His most important work however, was 
accomplished during the Alexander Gosling expedition of 
1904--7 which crossed the Afncan continent from west to 
east One of tho objects of this expedition was to study 
the distribution of the fauna between the Niger and the 
Nile from the point of view of zoological relationships 
between the west coast region and the Nile basin The 
expedition mapped a large art a, made systematic observa 
tions of the natural history and ethnology of the regUm 
traversed and secured collections of great value to scienaa 
For this achievement I ieut Alexander was awarded the 
gold medal of the Royal Geographical Society Toward 
the end of 1008 he left England for further zoological and 
geographical explorations and was in the Garman 
Kamerun Colony during the great earthquake in that part 
of Africa about a year ago and the subsequent emptlop 
of the Kamerun Mountain He then passed to the Lsdu 
Chad region and at the time of his dMth appears to have 
been making his may to the Nile by north of Watfal 
I and Dahir It is greatly to be deplored that tola 
I adventurous journey has deprived science of an exptorar 
j and naturalist of such great distinction and pranlae 

Wb learn from the BuUdtt for May si that naxt ydM 
in connection with her International ExhiWtion, Itaty wW 
Inaugurate the great national momnnefit to Vltoor 
Bmmanuel which has been quarter of a cantucy hi 
building, and has cost an immenae sum of moo^ By 
its Importance and oa the whole, hf its arditio aneeL 
lence, it is worthy of the patriot king The breaMi%l 
the monument is qto feat and its depth 4I0 fedt. Stooffinn; 
on a spur of the CapltoUne Hkl^ It }• one of 4 lto tooaC 
prominent objects in the City hf Rokne. On « loAy 
pedestal In the midst of a stately laywMit of apto* vkl 
terraces stands oolowal equestrian statua SB ^ B lA 
galaat'uomo ' by ‘Snrieo Chlaradia. It I* Bppiwacltoi 
Isom beiod^ by a stair 130 feet wide la foos BNlMa ^ 
convex plan, and os a bockgrddnd U had 4 
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^ j of concave plan backed by a wall parallel to it 
At either eed of thia are equare open hails decorated 
with cokaired marblM and supporting quadriga 
Among the many works of sculpture by Italian 
artfsti Is a fine series of statues personifying the provinces 
of Ita^— Latium Lombardy Venetla and so forth The 
trcbltatt was Count Giuseppe Sacconli who died in 1906 
without having toen the completion of the monument 


In the Cairo SeienUfic Journal for February Mr Harold 
Sheridm gives an account of that cunous musical initru 
mont, tfte ra&d&o, which was introduced into Europe by 
the Grusedare and with a slight modification 0! the 
name is now known as the rebeck It has 
wrtaialf been evolved from the one-stringed lyre of the 
e^ monuments the single string twanged with the 
fin^ developing Into the present doubte^tnnged Instru 
TOnt pl^ed with a rude bow and provided with a body 
present state it Is a most primitive instrument 
made up in the rudest way out of a long iron nait a 
cocoMut a few strnnd« of horse hur (that of the Jiving 
animal being most m request) a piece of fish-skin and 
sundry pieces of wood The last are coarselv glued 
t<^6ther and the body is made of half the cocoa nut over 
which a piece of moist skin— that of the Nilotic fish known 
as the hayad^in hrd tightly until It dries The tone is 
regulated bv Incisions made m the body those being most 
nufiwrous when the tone is intended to be loud and this 
is further regulated by moving the bridge The rabdba 
U thus of considerable interest as marking an early stage 
In the evolution of the modern violin 

A * 8 ** 80 W Issued in the Eugenics T^aboratory Senes 
^lau and Co ) by Mis« Ethel M Fldorton assisted bv 
Prof Karl Pearson discusses the influence of parental 
alcoholism on the physique and ability of the offspring 
The memoir Is based on two senes of dati the one con 
^Jrwd in a report of the Edinburgh Charity OrgnniMrion 
^ocf^ the other In an unpublished report bv Miss M 
Dwdy^on the special schools of Manchester and relating 
^^*^j"*”*'*^* which one child was sufficiently defective 
to U eduMted in such a school Very little trace of vnv 
imfavourable influence of the parental alcoholism Is found 
The mean heights and weights of the children of sober 
^rwita are on an average slightly greater than those of ; 
the children of alcoholic parents ago for age but the 
2 ^ Is ext^ely small and tho general health of 
^ ^Wren of intemperate parents aopears to be rather 
™ the two cases of tuberculosis and of epilepsy 

•w^ed to ^ markedly less frequent than amongst the 
of sober parents No marked relation of cither 
y ^ Jwtwcen parental alcoholism and tho mtelll 
|(wiw of the child The data of the Edinburgh report as 
the extent of parental alcoholism are rather re 
A irhool of a ' widely reprMentntive 
^ InveatlnaHoa, and the father* 

than half the children in Als school and the 
^ one-thifd are ciateed un^ the 

drinfe» or «bouta ' ia are Judged to be 
more Aan Is good for them or their homee 

to th e rtport for 1909 the Field Muwum at 
P*”* * .,**^**^ ,’** and at the tame time 

crilectfant by the dlapateh of m 
I slands and the PhlHp- 
•»# nnatler parties to Guatemala New Guinea 
fg h Important ootlectlonB have been acquired 

y frtwa Kgyi^ and New Guinea To make room 

"liSS****'*^ tperfment have been 
UmOfliw Mtn tng exhibition galleriesi while economy of I 
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space has been gained by re-arrangement of the store- 
collections Among striking additions to tho public 
galleries, special reference may bo mado to the Tonopah 
meteorite from Nevada weighing nearly two tons, to e 
pair of African elephants mounted in striking attitudes 
and likewise to a fine male gorilla 


Astsr mentioning his regular attendance, when Pnnee 
of Wales, at the meetings of the trustees at the Natural 
History branch of the British Museum the Field of 
May 14 states that in the early nineties when Sir Wilham 
Flower commenced to replace the old specimens in th(* 
mammal galleries by well-solected examples of modern 
taxidermy the late King gave instructions that a series 
of rats, rabbits and hares should be trapped on the 
Sandringham estate and forwarded to the museum and 
it is these by which the species ore stilt represented in 
the British sakion To the late King the museum Is also 
indebted for the skull and the mounted heeds of three 
Spanish draught oxen an Indian wild boar and In some 
degree the makhna (tuskless) male Indian elephant Jung 
Pcfshad King Edward ■ last gift to the museum was the 
skeleton of Persimmon Ihe only specimen In the bird 
gallery presented by his late Majesty when Prince of 
Woles, is a fine Reeves o pheasant shot m the Sandring 
ham coverts in ifiqo It was however at the late King s 
^tiggestion that Mr Andrew Carnegie presented the model 
of tlie skeleton of Oiplodocus to the museum 

In the May number of the dmerican Uaturaltst Dr 
W J Holland, director of the Carnegie Museum Pitts- 
burg, discURsqs the views recently expressed — particularly 
those of Dr Toraier — with regard to the prt^ier position 
and pose of the limbs of Diplodocus and other sauropod 
dinosaurs Early In his criticism the author takes occasion 
to emphasise the marked distinctness of the Dlnotauna 
from all other reptiles a circumstance which Is of itself 
m soma degree sufficient to render it probable that their 
limbs may have approximated to the mammalian type ii> 
regard to the relative position of their bones Important 
evidence m support of this is afforded by the compressed 
instead of depressed form of tho tho acic cavity which 
appears absolutely uicompatlbtc with limbs arranged aftrr 
the crocodilian fashion It is also shown that if the femur 
IS placsd, as Dr Tornier suggests in a horizontal plane 
Its head cannot be made to enter the acetabular cavity of 
the ilium, while on account of projections no movement 
would bs possible Further m this mode of restoration 
the distal articular surfaces of both humerus and femur 
would project at right angles to the axe* of the bones of 
tho lower segment of the limbs without being opposed to 
the corresponding articular surfaces of the latter After a 
reference to the extraordinary position which would be 
assumed In certain circumstances by the fore-bmbs of 
Diplodocus according to the new restoration Dr Holland 
maintains that the form given to the limbs in the skeleton 
in the Natural History Museum is m all essential features, 
correct. 

Kogb witfi two yolks occur not uncommonly but eggs 
with three yofles are exceptionally rare Such an egg was 
recently laid by a barr^ Plymouth rock pullet at the^ 
Maine Experiment Station and is described In some detatt 
in a Bulletin recently issued Ihe egg was somewhat above 
the avarags site, but no other abnormal feature was 
noticed. 

In past years when sugar cultivation was the only 
industry of importance in Barbados it was dttstomary to* 
issue annually a bulletin on sugir-cane experiments but 
now that As cotton industry is developing so rapidly. It 


38 » 


NATGtXB 


tMAV aO,' 1 


has become neoefsaiy to iemie a report on similar lines 
to those alreadjr sent out from other West IiWHan colonies 
1 he ftrst of these» brhlch has been sent to us contains an 
account of the sugar eaperiments which are still being 
contloued, of eaperimeatt to tnd more suitable types of 
cotton than those at present In cultivation, and on 
important food crops such as sweet potatoes, cassava, 
eddos, and tannias 

Thi March number of the /oaraaf of the Board of Agn 
culture contains an article by Mr A D Hall summarising 
the results of trials at Rothiunsted on the new nitrogenous 
feitlUsers, cyaoamide and caldum nitrate (*' nitrate of 
lime * ) Both proved equally as effective as sulphate 
of ammonia and nitrate of soda (n Increasing the yield of 
grain but the nitrates were perhaps the better for straw 
production Sulphate of ammonia and cyanamide gave 
somewhat less offal com than the nitrates— to per cent 
of the total, against 13 per cent — but the differences 
throughout are so small that they may be disregarded 
The choice between the manures will therefore be dictated 
by their relative price and by the character of the soil 

Tnx retuhs of the experiments carried out by the 
scientific staff of the Royal Agricultural College Ciren* 
cester, have hitherto appeared in the Agricultural Studen^ts 
Ga»eite but it has now been decided to pubitbh them in 
a separate Journal the ffrvt issue of whith has reached us 
Summarlrs art given by Prof Klnch of the experiments 
on grass land carried on continuously since 1888 the 
general result being that nitrogenous and phosphatlc 
manures are particularly necessary and the addition of 
potassium salts desirable over a long senes like the 
present The cereal experiments (barley from 1885-91, | 
oats from 1894^5) are aim described together with others | 
that have gone on for a shorter period A meteorological 
summaiy would add to the Interest of these papers Whilst 
there are many advantages in separate college bulletins for 
the publication of demonstration results we hope that all 
papers of general interest bringing out new facts will 
appear in the recognised journals, where there is no nsk 
of them being overlooked 

In the Bulletin of the Cracow Academy i()oq (June and 
November) Dr Maryan Smoluchowiki discusses the 
instability or ** buckling of elastic plates and its appbca 
tions to problems of mountain formation 

In tile Journal of the Royal Statistical Society Ixxili 
z (1910) Mr O Udny Yule gives a solution hated on 
probability considerations, of the problem of the distribu 
lUtn of deaths with age, based on the supposition of a 
succession of causes of death which act cumulatively and he 
considers applications to deaths In man caused by disease 
and to the extinction of bacteria by successive applications 
of disinfectants 

In the Foputar Science MenpUy for March and May 
Prof John B Smith gives an address on * Insects and 
Efftqmologists tiwir Relatioot to the Community at 
Lar^ *' WRUe the firat article deals with insects in their 
economical aspept, the second oonsHtt of a collection of 
biographical no|to» with portraits of the principal 
'entomolo^stb'w^ America. 

1 ^ JXAN Mascaar, of the Paris Observatory has Inued 
a Hit of srrata drfaftch ha hat dtboovere^ in Bordaks classical 
tablea of logarithms It U Interesting to note that the 
tdUw were completed by Berdt by tiw year 1792, but 
were not all in print at the. time of tiie author’s death 
The publication wasaoqdMded by Delambre, who carefully 
checked th^ with the of Brigg% Vlacq, Vdga Hobert, 
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and Idoler and the present list evidently repress idti 
typographical errors whlrit escaped nottod and whl|h WkiM 
ptobebly In most caies be obvkm to anydne wholM|ggg|vd 
to taka these particular loganthms from the tablgi. 

The assessment of income-tax U a question witti dors^ 
not as a rule, fall within the purriew of a Ng^bAtilk||^ 
Journal We have however received a reprint tpWPd the 
Datfy Tefegra^ of an article on this tufajeet by Mr 
William Schooling (London Constable and Co ,>tyh>), In 
which the author proposes a substitute for the present 
iliogleal and unsclentiftc system of graduatkin Accordliig 
to his system, the tax which a man pays would Incrtasa 
continuously with his Income as shown by a oqotintious 
graph Under the existing system the tax Inrresses die 
continuously at certain points where the rate becomes 
Infinity in the pound and the amount of the tax sdepends, 
not only on a man s income but on whether this income 
falls on a lucky number such as 4099 or on an unlucky 
number such as 5001 the man in the latter case paying 
more and receiving lets than In the former Mr &hool 
mg M system Is much morr rational and sdentlftc, and 
has all the advantages which he claims for it 

The illustrated catalogue of microscopes and aoce«*on<*s 
recently Issued by Messrs Flatters and Garnett 3s Dover 
Street Manchester provides a veiy full list of apparatus 
. by leading English and foreign makm for which they 
act as agents and numerous sundries some of which arc 
the special designs of the firm Among these are the band 
microtomes provided with discs for regulating the thick 
ness of sections and arrangements for keeping the paraffin 
blocks steady The firm also specialises In turn-tables 
water-baths and ovens and slide cabinets 

Wi have received separate copies of several contribu 
tions from the Jefferson Physical Laboratory of Harvard 
. University which appeared in the March number of the 
Proceedings of the American Academy of Arts and Sciences 
Amongst them is one on certain thermal properties of 
steam by Mr M N Davis, in which the author after a 
critical examination of the experimental work on the stlb^ 
ject done during the last twenty >ear8 comes to the 
conclusion that the total heat of saturated steam up to 
190^ C Is be^t represented by the expression 

H n H|io* + o 374$ (/ « 100) o 00099 (/ - 100)^ 
where HtoQ, hss the most probable value 639 ti Ou^de 
this range of temperature the latent heat L is bes^ given 
by an equation oi the form suggested by Thie sen, i e 
L»93 03(365 -If*'*, In which 363® Is the critical Umgen 
ture of steam Ihe question of the true value of tiw 
^Mclflc heat of steam at constant "pressure cannot he 
settled on the contradictory experimental data at ^peoent 
available ^ 

Missrs a Galunkamp and Co (19 and ai Sun Streot, 
EC) Have )ust Issued a dmilar oontalfting a desori)fAoa 
of a technical series of physical apparatus The mglaHty 
of the Items described are connect with the subject 61 
beat and relate to the determination of coefficMbf ^ 
expansions of solids liquids, an^ gases, vapour prMmfsn, 
and sprciffc heats. A simple apparoitus fur thfi papid 
determination of spedffe beats dfiirisia c 4 a Deqwr 
: which contrins a hdt ttquid Into this m 0QI4 
test Is dropped and the (alt of temperature U 
proftedure Is therein the converse oi tAai 
|n the method of Axtura, The uoa of the OnNK 
angles tliit to be dose witboul nmeibla 
apparatus to Hlustrata Carre> Jct^baadiliia 
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(Iw dHRcuIt) expeH^nced by l^cHirer* In causing 
to fr^exe by its own evaporation A glaas tube 
^ ekii» long and 5 cm diameter i« closed at both ends 
ggd with coarse glass wool to give more surface A 
lateral tgbo near one end connects with a round 4 >ottomed 
better Utill with a Dewar flask) another lateral 
tube hwr the other end connects with an exhaust pump 
The flgsk It first half filled with water and the glass wool 
Is saturated with fresh strong sulphuric acid The forma 
tiort of ice Is very rapid Grace a apparatus for dctermln 
ing the mechanical equivalent of heat also d^rves men 
tlon as being a cheap pattern of the modern rotating 
c> Under form of apparatus for this purpose 

Tub May number of Knowledge iq>pears under new 
auspices The editors are now Mr Wilfred Mark Webb 
and Mr E S Grew and Hordwicke s Science GoMeip 
fi incorporated with the journal as well as Hlustrated 
Scientific News In an introductory note Principal Miers 
gives encouragement to scientific amateurs to pursue their 
observational work In spite of the gulf that may exist 
between them and the trained specialist In astronomy 
and natural history particularly the work of amateurs Is 
often of great value to science and any efforts made to 
stimulate it must be appreciated by professional men of 
science The new number of our contemporary should be 
of assistance In this direction There are several fine 
illustrations In the form of plates and other figures and 
the articles are br contributors who write with authority 
and not as the scribes Among the astronomical articles 
we notice one on Halley by Mr T A Bellamy a 
characteristic contribution by Mr J E Gore on counting 
the stars, and a description of Prof Lowell s observations 
of Martian canals Dr D H Scott P R S writes upon 
the earliest flowering plants^ subject which he has made 
his own— Prof F Cavers upon liverworts, and Prof 
A W Porter upon electromagnetic mass There are alto 
the usual notes upon recent advances In the various depart 
menfs of science, and reviews of books We offer our 
congratulations to the editors upon the attractive character 
of thrfr first number and trust that their efforts to pro 
mote and extend intelligent interest in science will mf^t 
with success 

Botanists alone so far as we are aware have a journal 
dealing purely with the jests and humours of tbelr subject 
The first number of the Sportophyte, edited by Dr Marie 
Stopes, emanates from Manchetter University, and is to 
appear yearly It contains anecdotes verse and articles 
jiarodylng serious journals of which the highly technical 
and friendly humour will appeal to profeulonal botanists 

The first part of a catalogue of books on natural historv 
to be obtali^ from Mr Francis Edwards 75 High Street 
Marylebone, W , has been received It is concerned with 
mli(^|afieous and general books and those dealing with 
onHtbotogy and ool^ The second part of the catalogue 
will with works on botany, gardening, ]chtbyo)og> 
and other subjects 


OVR ASTRONOMICAL COLUMN 
Total Solar Ecupsb of Mat 9.<A^AccordiDg to the Daffy 
MsdL of May Mr OrllBeld, g surrsm, reported to 
Mr BdrJIb^i, director of the Melboilme Observatory that 
he flbeerved the solar eclipse of May o at Ouoenstown 
Thsmafita, in olear wtethSt Aco^ng to himi the 
coroM lippe a rsd regular ki form concenk^e with and 
•veahr dlnrlbuted around the moon^s dlio» eacept in the 
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south-eastern ouadront where two streamers ware seen 
running straight for some distance and then curving 
downward like a plume The extent of the corona was 
mors than half a degree from the limb Its structure was 
stnuted the colours merging gradually from deep orange 
to pate green l*ho streamers were two moon s diameters 
In length Mr Barac«.hi is recorded to have said that this 
IS the best observation is Inch was obtained 

Solar Activity — After a period of quiescence the sun 
has during the past week exhibited a recrudescence of 
spot activity Several moderate!) sized groups have been 
observed containing wcll-dermxl exunsive umbrae 

Court 1910a — According to an ephemens published by 
Prof Kobold in No 4410 of the Astronomtsche Nach 
rtchUn comet iqioa Is still almost stationary to the west 
of the Great Square and its estimated magnitude is about 
la o For May ay its position is given as 

a (i9ioo)=aah 315m 9 * +29** aq-S 

Thr Problem of the Rrsihtino Meuiuu — In \o 4408 
of the Astronomtsche NachnehUn Mr Selig Brodetsk) 
of Canfbrldgo University discusses Prof See s assump^ 
tlons concerning the possible part p1a>ed bv a resisting 
medium In the capture of satellites In conclusion he 
shows that the ar^ments employed bv Prof See will not 
stand close anal>*si8 and are such as to render the posst 
blKty of capture with an assumed resisting medium \err 
uncertain That such a satellite as the moon was cap 
tured In the manner suggested appears to be extremely 
Improbable while some ^ the larger planets have appar 
enily been able to capture a number of comets rendering 
them periodic there is no known case in which the earth 
has b^n able to perform a similar operation 

The Calcium Bands at x 6j8a and X 6389 — In the 
spectra of sun-apots tht calcium bands with heads at 
XX 638a and 6389 are an important feature to which 
attennon was directed by Prof howler but their precise 
origin It not quite settled Investigations on this point 
have been carried out by Prof Barnes at Bryn Mawr 
College who describe* hit latest results In No t, vol 
xxxi , of the Asirophysical Journal 

In dry air at atmospheric pressure and with^ pure 
metallic pole* thc*c bands do not appe ir in the arc spec 
trum but with the pressure reduced to 3 cm of mercun 
or less they conv* out strongly In atmospheres of dr\ 
hydrogen and pure dry nltrogon the bands do appear but 
not so strongly as when the arc is run i» vacuo with 
the arc bsiming In SO, rhe> do not appear 

It has been suggested that these bands are due to a 
compound of calcium and hydrogen but from his experl 
ments Prof Bamos concludes that they mai be considered 
as true metallic radiations a conclusion which is important 
in discussing the probable origin of the sun-spot spectrum 

Stars with Variabiac Radial Velocitirs —In No a 
vol xxxl , of the Asirophysical Journal Mr O J I ee 
publishes the results of recent observations of radial 
velocities with the Bruce spectrograph at the Lick 
Observatory For o Cygnl a range of 9 km froin -90 
to —Oil km was found but the observation* do not 
suggest a period Two members of the Taurus stream of 
stars discovered by Prof Boss, Nos 1007 and 109a in hi* 
catalogue, have also been shown to \urv their radial 
\elocltles. The first U 58 Taun the range of its verity 
being from +41 to +14 km and the second i* 

B D 7* 681 Tauri which exhibit* a range of from 

+34 m to +17 km 9 Prgasi 1 * also shown to be a 

spectroscopic blnorv with a range of from -3a to 

+ 19 km and on one plate shows a very faint component 
at +62 km 

OccuLTAttON or Mars by the Moon on Apwl iv— 
Throm^h a break In the clouds Dr W Kre^ WM able 
to observe the last contact during the occultatlon of Mar« 
by the nmoh on April 13 and in No 4407 of the Asteo 
nomiscMo Neukrithien he give* the time as toh 49111 jos * 
tRS (GJMT) 
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OBSERVATIONS OF HALLEV S COMET 
OhstrvaUons at the Madnd Observatory and Malta 

I N a communication which has been received from Dr 
b lAiguei the director of the Avtronomical and 
Meteorotofiical Obtervutury of Madrid a brief account ia 
given of the vlaual obiK.rvatk>na of Halle v s comet made 
at that obHer\aiory accompanied^ nut only with several 
excellent photographs showing its general appearance but 
with a photograph and drawing of the spectrum of the 
nucleus and uil 

According to Dr Ifligues, the nucleus underwent many 
variations in mxe und these changes can be gathered from 
the following figures which he gives Thus on April 31 
it had a diameter of lo* on May < 7' on May 7 8* 
and on May 10 it was only 5* in dlaraiter During May 
the nucleus was comparable with n star of the first 
m^nitude that of May 10 being a little bnghur 
I^m photctfraphs taken with a doublet of 5 inches 
aperture the first view of the comet onI\ indicate a tail 
a lew minutes of are in length On April 25 it extended 
to one degree On April 38 it was int nosed to four 
degrees By May 5 It had reached a length of ten degrees 


sise of cooMt were easily noted owing to the clear akg^ 
The chief thing noticeable was the great diange la aon 
tion since May 10, on which date I sent you a skalf^ 
same The position of the head on May 14 was as 
forming u rough parallelogram vHth a of Anrlrantadi 
and y of Pegasus In fact the head wm belof# « to tha 
extent of the distance a, y The tall was mbMUtopt 
to ( of Pegasus and 7 of Aquarius and jun^BSIriia 
space between them A star was seen through tbp ts^ 
at Its extremity 

llie width of the comet at the head was about ooc- 
seventh of side 7 a of Pegasus and the toil about oac- 
third of same at broadest part roughly speaking, a* and 
5 respectively By referring to a star-map, 1 made out 
the head to be near to « of Pisces, so that the length must 
have been nearly 45® 

We must have been in a very favourable portico and 
have had ideal conditions as I see Greenwich Otaerva* 
tions on May 10 make out the tail only 45 minutes 

I am sorry I cannot sketch better but I have a 
difficulty in representing just the correct d^ree of Ugbt 
in the tail which Is much fainter after a of Pegasus. 

Ihc nucleus was equal to a of Andromeda in bright- 
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on May 11 its length was thirty degrees and on May 14 
It is described as extending about sixty degrees The 
aocompanyiiuf illustration (Fig i) shows the comet as 
photograimed on May jz the exposure lasting from 
ah 58ni am to 3h A^m a m ofiidal Madrid time 
On May 7 and 8 tm comet was photographed wlfii a 
prismatic camera using a Grubb lens of 8 inches aperture 
and a prism of tweftty degrees, angle The photographs 
obtaihed displayed a spectrum wfim was continuous but 
crossed by urea raonechsematlc bands On May q and 10 
visual obaertatlons of the comdt’s spectrum were alfo 
made, ^d these also indicated a continuous spectrum 
crossed three bonds The wave-lengths of the bands in 
the spectrum of the nucleus are glVen as 561 A 510 A and 
47a A, while those in the talF are «o A 505 A, and 
A. The forms and posltksis of the bands are i^van 
tn the accompanying drawing (Pig a), which is a repro 
dhetion of that sent bv Dr lAiguex 
The second communication H from Mr C Leach at 
Malta, dated May 16 who writes — 

Enclosed is a idvetch of what was seen here between 
» 45 ®nd 3 15 a m of May 13 and 14 The position and 
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ness 

The reflection of Venus on the sea was splendid. 

I think there can be no mistake about the length of 
the tail of the comet being great enough to allow the earth 
to pass through it in spite of statements to the contrary 
* It was teen by several people here m fact, the 
general aj^^earanoe of the comet is summed up exactW in 
the comparison used by several Just like a scar^nght 
from the fort * It was not seen on May 15 and x6 owing 
to a sirocco hsae ** 

Mr I.each t drawing is here reproduced (Fig 3) 00 • 
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reduced scale and Illustrates vCry clearly the comet • form 
and position among the stars 

Passage hettbaen tha Sun and Sarth 

The possibility of the mutual interaction of the comet and 
earth when the former passed <tirectly between the earth 
ahd the sun on Mat '9 aroused great Interest A teV 
gram from the Kiel Ceotralstelle gave the time of tfaa 
comet s passage across the solar disc as iagMif 
3h 33 7m am (GMT), egress 4h cm ani| Mt, 
with one exception all thie reports yet to hand State 
no trace of the cmnet was seen during .die p a s sa g e The 
exception was at the Munich Observatory, Where, ocoerd 
ing to Reuter s Berlin correspondoit, the obairvera 

succeeded in catching a gbmpse of the comet as It aaaaid 
across the sun's disc ” until official oonftrmaUoa la wrlli* 
cottiing, this statement should, we thinks be accapfod with 
reserve At other German observatories no tract of dm 
comet was seen, and at Munich the sun would not rise 
until the commencement of the passage, ita aktade, 
therefore, would be very small 

The gmtest hope for detailed observatloss of the womet 
during its passage was centred oa the KoddkanaL Obsarta- 
tory in southern India, where careful weparadoos had haen 
made for visual photogra^c, god tpectrofeeliogrgpbk 
obeervatfons Inter aBa, It was p ro pasad^ to take pi blB 
papha with the ^zectroheflograph, with tha nrlmayf m 
set on one pf the strongest cysmoged bandSf^nr^the hop# 
that the cometAiy radfaBont znl^t thereby become 
entlolfy IntensIAed in tifo Imege, just as the hydtopsf ffif 
caklom radlatkms ordinarily ere But, aec or p WB 
tele^m sent by Prof Ifichla ^th to lha Deidf M 4 
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th« ramilt* were negative neither the visual nor the photo- I and to have led to some cccxntriL precautions such as an 


^«ph 2 c obMTVKtloni revealed any certain trace of the 
oomat during its transit of the sun s disc The day was 
cloudy hut the definition was splendid and the conuts 
tail had been easily seen in the early morning It there 
fere seems certain that the tenuity of thr maner forming 
the hMid of Halley s comet has not been overstated 

In England the sun did not rise until according to 
computation seven-tenths of the passage was effected and 
had weather effectually prevented any possibility of 
observation In a telegram to the Daily Afoii Prof D>son 
reports that the sky was clear on May 19 from 1 a m 
hut no meteors aurora or other unusual phenomena were 
seen at the Edinburgh Observatory The reports from 
the Afncan and Australian observutories arc simllarl) 
negmlvs 

The Rev Dr A Irving writes however from Bishop s 
Stortford on May iS as follows — 

* We are here at about 350 O D and well away from 
the London atmosphere The da> has been overtasi until 
about 4 P m but 
the later hours have 
been clear 1 have 
looked for anything 
abnormal but have 
not been able to 
observe anything 
beyond a slight and 
dlfesed base which 
teemed to be per 
hips more con 
tlnuous than usual 
into the upper strata 
of the almo^here 
At sunset the 
western sky was 
clear of clouds but 
the glow was quite 
an ordinary occur 
rence except that it 
seemed somewhat 
fainter thysn usual 
with sndh a tkv 
But I do not recol 
lect having ever seen 
a sunset in such a 
sky with such feeble 
aftsr-effectsv It may 
be said that there 
was no after glow 
at all merely a 
dull grey effect, as 
if the comet s tail 
had no effect beyond 
acting as a sort of 
screen to the sun s 
rays. It might be 
Interesting to know 
if stmilar naked- 
eye observations 
weee m ad e by 
odursv** 


oxygen -supplied seated room Ac The accounts of 
prayer mcetin(,s held b) negrof s in the southern States and 
of general absolution given by Italian priests vividly 

recall the Biela scare of 188a whi n Holmes ■ comet was 
discovei ed 

Unfortunatelv aKtrunoniers and sitnsationalists alike have 
been disimpolnted According to Johannesburg observa- 
tions on Thursday the tail was seen still well above the 
iihptir and observations gtmrallj failed to indicate any 
phenomena which might assuredlv be connected with an 
incounter Careful preparations were made to observe 
possible magnetic diKiurbanits uuroru and meteors all 
or any of which might bt produced bv the earth s passage 
tlirouph a charged meteoric ugglomeratiun Ihe magnets 
at ( reenwlch indicated no abnormal disturbance on 
Mav 19 hut according to Reuter Prof Birkeland s mstni 
ments at Finmarkon registi rod a well marked magnetic 
storm on that duy although the days before and after 
were exceedingly quiet Prof Birkeland ascribes this to 



Flo. 3 ^-HsHsys Const ss ssta at Mails on May 14 fay Mr C. Lsaefa. 


The time of the passage >of the earth through the 
extremely tenuous Ull was, and apparently still Th un 
certain A tesek or so hefm the passage was due there 
appeared to be some doubt whether the tidl was sufficiently 
loag to reach the earth but this was dispelled by th** 
later observatlaas Prof Barnard on May 18, traced it 
to a 'distance of 107® from the head which ImpUcB an 
Mtual length of more than fifty mUtkw miles more than 
three thnes the necessary extent 
But dw actual curvature of the tail could not be deter 
dUiwd and in that lay the uncertain^ as to a passage 
taking plnep for the same reason the time of the earth’s 
peseage was Indeterminable although Dr Frans calcu 
lated that It should occur some time later on May 19 
Obeerrgtlons at Johannesburg indicate that the earth 
passsd undsr tlw tail on Saturday rnmnitfig 
The possibility of this occurrence appears to have 
inoM a great deal of fear and excitement, de^te the 
expHdt etatemenls of well-known astronomers that any 
catastrophe was Improbable In the extreme The fear of 
poisoning by cyanogen seems to have been the best defined 
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electrical effects prodund b) the passage uf the earth 
through the charged cumetary mntier and has secured 
excellmc magnetograms and enrih-current curves as 
well os valuable electncal und meteorological observa 
tions 

ITie reports received at the Mcteorologu al Office con 
tain no referenceH m ununual meteorological phenomena 
which may ^ assoiiated uith Halley s comet Thunder 
storms occurred on eaih dav of the week In some part of 
the United Kingdom A sharp storm in the south-east of 
England in the carlv morning of Thursday May 10, just 
afbout the time of the calculated transit of the earth through 
the comet s tall attracted much attention It would how 
ever be rash to attnbuh their electriral manifestations to 
tometarv inlluence for the general meteorological sltiia 
tlon which was characteriK^ by high pressure over 
Scandinavia and low pressun over the Bay s 4 Biscay 
was of a type whUli in sumpicr is generaUy ossodated 
with thunderstorms over the British Isles The restfk* of 
the kite and balloon ast. Lilts earned out on Ma> ly havo 
not yet come to hind 
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The Comet and its Spectrum 

M Coggia in No 19 of the Compies rendus (Ma) n 
P I ^^5) positions for and descnplions 0/ the comit 

for a number of dates between April ib and May 6 On 
April lb 17 and 18 the comet was seen to hive a large 
nucleus ovoid In shape but no tail Seen with the naked 
eve cn April si it was of about the third magnitude and 
\ellowish in colour telcscupicnlly the en\L loping coma 
showed two jetb in position angle iso With the moon 
nearly full i 3° tail was seen on Apnl 23 and was 
bifurcated On April ab with the moon at full a 1^ tail 
was sAen and a telmopir view showed that thf nucleus 
was smaller than formerf) but was extr lordinarih brilliant 
and decidedlv stellar Ma\ 5 found the tomci as u second 
magnitude object with a tail lo** in length having u curved 
plume like form at its extremitv Seen in the telescope 
the nucleus was round and verv bright tnd was sur 
rounded by a coma containing two ai^rettrs Jhese were 
broad and were sjmmetncal with regard to the nuiteus 
from which they emerged in directions perpendicular to 
the axis of the tail On May b the nucltuh wns \et 
brighter and the aigrettes had disappeared but lh< re was 
a verv bright sector lurn**d towards the un 

\ circular from Kiel announces that obs#r\itions at ih 
I ick Obser\ator\ on May 20 showed the of the tail 

to be 140° that is to say that wtn it ill visihl it 
would tra\erse more than three-quarters of the visible 
hemisphere The obscr\ations were made m the morning 
in the eastern sk\ and showed the tail to lag f ir bi hind 
the radius vector so it was suggested that the earth would 
not pass through it On the morning of Maj 21 the tail 
was fainter but was traced to beyond Aquih 

A correspondent Mr E at Morenus ntar 

rernombuco reports tint during the early du>s of this 
month the comot was seen very plainlj at about 4 o clock 
each morning by a number of pwple 

Despite the smoke and cloud near the hon/on and the 
full moon the comet was seen as a conspicuous objett b\ 
thousands of people in various jwirts of tht iountrv on 
Sundays evening last \t f unnersburv it was first puked 
up at 8 45 although the skv was by no iiii an«j dark but 
probably owing to the bright moonlight the tail was onlv 
suspected Mr E Rolston reports that to the nnked 
eye it appeared as a white nebulous cloud of appreciable 
sue having a bright centre Bv averted vision 2® or 3® 
of the toil was glimpsed ni intervals 

The results of a number of spectrum obs rvations made 
at the Meudon Observatory during tht period J^nuarv 
Maj are published bv MAf Btrnani and idnc in No iq 
of the Compies rendus In Januarv the evanogen band at 
\ 388 dominated the spectrum of the head The photo- 
graphs obtained on hebruary 0 and March a 3 and 4 
show m addition the blue carbon bund it A 474 ana 
others more feebl> near X 408 and X 43S m the later 
spectra the bands at X 388 and X 474 were ntarlj equal 
in Intensity A visual observation by M Ciatobim on 
Apnl 17 showed the 'hucIlus to be stellar in character with 
a circular nebulosity surrounding it but to the Meudon 
obaervers on April 35 the condensation was plnnetiry In 
character wUh uniform luminosity over t circle some 5^ 
m diameter A nebulo8it> of 30* diameter surrounded it 
and showed two short jets on the opposite side to the 
tun Photographs taken on April a6 snowed thnt the tail 
waa developing m the form of two jets about i® in length 
separated by an angle of some 8® or la® 

Spectrograms obtained on Apnl ab showed onlv the band 
at X 474 but others secured on May 4 showed the con 
tinuous spectrum of the nucleus and| in the head the 
hands at X 474 and x 388 It Is Interesting to note that 
probably ovymg to the differential absorption of the earth s 
atmosphere at a low altitude the band at X 388 was much 
fainter than that at X 474 

On May 7 the comet was much brighter its estimated 
magnitude being 0*5, and a tail 1® long was easily lean 
with the naked eye The head of the comet exhibited 
several modifications the nucleus now being elongated In 
the diretftion perpendicular to the sun^xnnet line and 
having a luminous jet at each extremity of its major axis 
Spectra taken on 9 and Wratten and WaJnwrighrs oitho- 
chromatfc plates, show the intense continuous spectrum of 
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the nucleus extending from X 660 to X 395 The band at 
X 474 iH verv intense in the spectrum oi the head^ whlch- 
also shows condf nsations at XX <10 and 563 the cyanogen* 
band at A 388 is much weaker than on the earlier 
plates 

Messrs \ M Shpher and Lampland also give a good 
prellmlnurv ul count of the comet ind Its spectrum In 
Bulletin 47 of the Lowell Observatorv 

Photographs w* re seaired on every morning between 
April 14 and May 1 inclusive exu pt Apnl a8 and indicated 
some remarkable changes in the form of the comet On 
April 30 it was seen that the bilateral svmmetrj of the 
earlier photographs of the tail had disappeared the 
northern edge was now nebulous whilst the southern was 
bright well di fined and 'Showed several sharp bends On 
May I the till was gently curved first to the north, then 
to thi south for seven degrees from the head and then 

became m bulous with a number of bnghler condensa 

cions This outer part inatcates the action of some 

sha tirm|t perturbative agency and the proximitv of Vemia 
I tentativ el\ suggr sted as i possible c luse The I* ngths 
of thi tail shown on th< photographs range from i^on 
ipril to i8i® on Maj r 

The photographic s|KH'1ra tover the whole range from the 
red to the ultra violet and show munv interesting features 
One of the most striking is the intensilv of the rontmuouH 
spectrum of the nucleus the solar origin of which is 

indicutt'd hv tiu presi ncf of m my Fraunhofer lines More 
than a dorcii emission bands were photographed the 
tvpical cometdry bands 388 1 4737 *ind 5635 being 

gcncralh the most prominent The cyanogen band at 
X 3883 IS the strongest and slioWs progressive intensifica 
tion Other notable bunds are at X 4000 prominent in 
tail 4214 strong and imrrasing 42O prominent in tail 
4^5 uppnrenllv compositi and prominent in tail S70 
faint and narrow ^^3 sodium (emission) hnes varying 
in intensity 630 ± the continuous band is photographed 
to a short distance btvond B I hi study ot the sodium 
lines from dav to daj indicated that thej fluctuated m 
inten U 

I he objLX’ttvi prism photographs show that the head and 
tall nr* not aliki in composition a point brought out in 
the study of Morehouse s comet Two bonds m fatt at 
XX 1000 and 4260 were first recognised in the tall 4SS0 
IS also prominint in the tail but inconspicuous in the 
head The rianogen bands at XX 4314 and 3883 are prac 
ticallv absent from the tail 

Other ob«t rvations of the comet are recorded by M 
hsclangon and M Borrclly in No 20 of the Comptes 
rendus (May 17} 

Whik visual obsi rvations show the tail ns straight and 
bifurcated photographs show it to be more of the intricate 
form exhibited on photographs of Morehouse s comet 
According to the Times a splendid photograph was secured 
bv Mr Fvershed with the q inch reflector at the 
Kodaikunnl Observatorv on April aa This shows the 

nucleus as surrounded bv a parabolic envelope from which 
radiate a number of streamers in the form of a fan 
Instead of the simple bifurcated extension seen visually 
this photc^raph represents the tail as a number of dis 
' turbed bent streamers one of the brightest of which 
I actually crosses the others Hic photograph certainly 
suggests energetic disruptive action rather than a steady 
streaming forth and ctmonstrates the danger of com 
paring modern photographic representations of comets with 
the earlier drawings 

An excellent seriea of photographs has also been secured 
I at the Helwan Observatory, and copies forwarded to the 
R^al Astronomical Society 

The complicated structure of the tail is also shown on 
photographs taken at the Transvaal Observato^ on 
Apnl 16 Describing then' In No 4411 of the Mafro- 
nomische NachrichUm. Mr Innes sa^s that they show a 
tail 3® long divided into fiv^. rays one set of which crow 
over the others In the teleleow on the sante date the 
nucleus was seen to be double m secondary nucleus being 
in position-angle 48® ii' No 4413 of the Aftrononiische 
Naehruhten also contains numerodt reports ol observa 
tloflt of the comet 

The following is part of an ephemeris published by Dr 
EbcH in No 4411 of the Astronomtsche SaeMikten 


May 26, 1910] 


NATURE 


387 


Efih€fn 9 fit Jot nh Btrlin Af T 


1910 

R A 
h n 

Did 

May 30 

9 45 0 

+ a 530 


9 509 

+ a 335 

June I 
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The estimated brigtUnets for May 30 it about 0-5 mag 
and for June a 1*0 mag 


HALLEY AND HIS COMEl ' 

W llAl do we know of the nature of a comet » taiP 
Near the head we notice that there ii a dome-shaped 
envelope which suggrsts that something hat been spouted 
from the head and turned back by some repelling force 
of the sun, much as water spouted from a jet Into the 
air IS turned bock by the attraction of the earth The 
shape of a fountain is m fact closel) like that of a comet 
near the head Ihe some curve a parabola, characterises 
both and accordingly the adopted view of the nature of 
the tail is on these lines But Mr Eddington has recently 
directed attention to a grave difficulty, he has calculated 
from comet Morehouse which appear^ eighteen months 
ago what must be the magnitude of the sun s repelling 
force to accord with this view and he finds it almost 
inconceivably great The suggestion was made accord 
tngly that possibly a different view might fit the facts 
better viz that the matter was not spouted from the 
comet s head and turned back by the sun but came from 
th( sun and was turned back by the comet Mr 
Eddington has done something already to examine this 
view and finds several striking facts in its favour In 
the first place the shape of the curve the parabola which 
has been taken as good evidence for the former view 
equally fits the latter Secondly since the matter is 
streaming out from the sun and the comet Is moving 
across It we must take into account the motion of the 
matter relative to the moving comet It should be possible 
to test the correctness of the view by observing the dircc 
tlon of the comet s tail, which should not lie accurately 
in the line away from the sun but should be slightly 
inclined to It Measurements of several photographs seem 
to support this view 

Besides the particles of solid matter which exist m the 
tail (whether spouted from the comet or from the sun) 
there ore also certain gases Sir William Huggins found 
with his spectroscope as early as 1881 that ftere were 
certain carbon compounds in the head of a comet which 
ore doubtless also present to some extent in the tail Some 
very interesting spectroscopic observations made on the 
daylight comet showed that there was sodium vapour not 
only in the nucleus but extending out Into the tail on 
either side The strong yellow lines in the spectrum have 
been thought to have possibly some other origin perhaps 
helium or a carbon compound It may appear curious 
that there should be any doubt but It must be remem 
bered that when an object is in motion the lines in its 
spectrum never corresp^d exactly with the lines of a 
terrestrial substance Thev are <flsplaced to one side or 
another according os the object Is moving toward or from 
us However in the present Instance measures made at 
the Lidc Observatory seem to Identify the lines as sodium 
lines when due allowance is made for the comet's motion 
away from the earth Prof Fowler has recently made 
an interesting identification of the spectrum of a comets 
tall with that of some substance which at present he has 
not completely recognised, but which he Mieves to be 
a compound of carbon hydrogen and oxygen in a state 
of gre^t tenuity He can obtain a spectrum In his labora 
tory when the pressure Is reduced to less than xoooooth 
of atmospheric pressure 

The particular Interest of Halley’s comet lies not in 
the fact that we shall pass through its tail, not in the 
magnlflcenoe ol the spectacle which we hope to see (for 
this will be much less sensational than, for Instance the 
comet of i8|8, or even 0! i88s} but In the circumstances 

1 Frmn tbs AUrsd Lcetnr* dvUvwsd Iwfon th« Royml Pootstv of Art« on 
May 4 by Prof H H Tumor F R 8 
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which first brought Us cKistence to the knowledge of the 
world It was the hrst comet of which the return was 
predicted with succeas Halley reaped this reward, the 
^reat reward of having an enduring monument in the 
skies as the well-deserved outcome of his devotion to 
science He was one of those men who seem to have on 
instinct for discerning at an} particular moment the most 
important thing to be done and the energy to do it sxich 
a man as would have mode a great general or a great 
statesman or succeeded in many other walks of life and 
such a man as is only too rare in the history of science 
When an undergraduate at Oxford (Queen s College) he 
was struck by the fact that our knowledge of the stars 
was practically limited to those of the northern hemi 
sphere and he dctennined pcrsonall} to rectify this at the 
c irllest possible moment According! v lie did not wait 
even to take his degree but started for St Helena to 
I make a catalogue of southern stars Bad weather 
rendered his cxpi^ition far less successful than he hoped 
but nevertheless a beginning uas made and the founds 
tions of our knowledge of the southern hemisphere were laid 
He gracefully acknowledged the help and patronage of the 
King by naming a small constellation Rubur Carolt II 
but the name was afterwards omitted by a German editor 
His name for a striking double star Cor Caroli has 
survived In later }ear8 his studies of the positions of 
the stars convinced him that they were not really fixed 
in their places but that some of them mutt have moved 
since the observations of Ptolemy From this beginning 
due to Halley springs our knowledge of the proper 
motions of the stars and all that has come from it 

Another of Halley's great enterprises was the attempt to 

determine longitude at sea It is quite easy for a sailor to 

determine his latitude (how far that ts he it north or 

south of the equator) but his longitude is a different 

matter, and the uncertainty often led to grave difficulties 
and often disasters Here again Halley saw that a great 
effort must be made to remove this disability He 
obtained the loan of a ship from the King (not Charles II 
by this time but William of Orange) and was instructed 
to make a long voyage especially in the southern heml 
sphere to observe the magnetic variation that is to say 
the amount by which the compass points east or west of 
due north in various localities In spite of the mutiny 
of his lieutenant (which caused his return home after first 
setting out), he completed his voyage He made a chart 
of the varlatloni and thus solved for the first time this 
problem of determining the longitude His solution was 
very soon superseded bv a better in the invention of the 
chronometer oy John Harrison Init this does not alter 
the fact that Hnllev was the first to give a solution at 
all Even his own defects seem to have inspired him to 
a method of compensating them He was himself not a 
very accurate observer nor skilled in the use of the 
instruments of a fixed observatory Possibly his expert 
ence with rough and ready methods at sea mav have con 
tributed to this end Be that as it mav he was so far 
out of personal sympathy with accuracy in observation 
that he used to fake care of the minutes of arc 

ind the seconds will take care of themselves * It is 
therefore not to be wondered at that his observations n 
Astronomer Royal were not of any \alue and it might 
have happened that he would look for a successor equally 
indifferent to accuracy but he was too great a man to 
make such a mistake Hl set his heart upon being 
succeeded by Bradley the most painstaking and accurate 
observer of the time (posBibI\ of all past time) and 
Bradley’s skill soon made up for Qn\ deflciercies of the 
previous twenty years 

But Halley snowed his greatest msiglit in connection 
with the diKOvery of the great law of gravitation He 
shared with others the suspicion (for in 1684 it amounts 
to little more) that a law of attraction varying as the 
inverse square of the distance would explain the move 
ments of the planets round the sun but while others 
were content to let the matter rest there or to claim 
falsely that they had satisfactorily proved the proportion 
Halley saw the vital necessity of sifting the matter to the 
bottom When other inquiries had failed ha determined 
to visit Newton at Cambridge with the idea of ^^Krtlng 
his help In solving this great problem To his great deligin 
he found that It was already solved Netiton had already 
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pio\eil that object attracted by the aun m thia way 
«ould move round it in an ellipse and| since Kepler 
hud already shown that the planets did move in ellipses, 
thf existence of gravitation was established Halley saw 
further how Important it was to publish this discovery, 
and paid for the publication from his own pocket when 
other means failed It might also be said that in this one 
particular of recognising the thing to be done and doing 
It Halle) compared favourablv with his great friend 
Newton for Newton after proving the proposition had 
tossed It aside shrinking from publication which had 
sometimes engagtd him In disagreeable controversy Had 
It not been for Hallev we might have lost this discovery 
at anv rate for a number of years but Newton though 
he was diffident as to publication and failed perhaps to 
realise th importance of his distovir) to the world proved 
his own remarkable inxight in a different manm r lie 
and he alone saw that even after the proof about the 
ellipse had been formulatcKl there was vet n grave difficulty 
in accounting completely for a universal gravitation at 
the cause not only of the planetary movements but of 
the falling of objects towards the earth He rtaliscd that 
there was need of a further proposition which ht. ulti 
mntely succeeded in proving viz that a sphere, however 
large would attract another sphere, however close to It 
as though It were concentrated at the tentre I his com 
pleted the great law which was given to the world In 
16S6 but without this greit proposition the law of gravi 
tation would have remained a mere rough approximation 
instead of taking its place nt once and thereafter as the 
most accurate law known to science 
Not onl) were the movements of the planets explained | 
but it became possible to calculate the orbits of comets 
and llalley took the earliest opportunit) of calculating I 
us many as he could This opportunity did not however ! 
conu to him for nearly twenty years since he was full 
of othtr projects It was in the interval that h»* made 
his gnat vo>age for determining the longitude ind U 
was not until 1704 when he had been elected Suvihan 
professor of geometr> at Oxford that ho found the U isure 
to make the cometar\ calculations required Thr nsult 
was a list of twent) four orbits representing^ all tht i omits 
which had been suffii tenth observed He had the insight 
to see that this was a thoroughly Important thing to do 
though neither he pof anyone else suspected what was to 
be the mort important outcome Three of the twenty four 
orbits were found to be nearlv the same those of the 
lomets of 15-^1 1607 and ibHs The figun s were so 
cIospIv the same that he felt sure thev must rtHto to 
the same comet though there was one difficult) in that 
the interval between the two returns was not the same 
This discrepBnc\ howevir hr rightly ascribed to the 
influence of the planets especially Jupiter and Saturn 
He pointH out that thcM' planets disturbed one another 
and iherefore would disturb a comet too He put very 
ilearlv also the point that the disturbance would be much 
(greater In the case of a lomet We have said that a 
comet travels away to n great distance from the sun and 
tomes almost to a resting point Indeed as Halle) re 
marked a vert slight change in It* veloatt would send 
it awav altogether from the sun s influence that is to 
sav would make all the difference between a finite and an 
in finite time for its return Hence a smaller disturbance 
might easily affect the time of its return seriously There 
was no difficult V that he could see in Identifying the three 
comets a I the same and in predicting a subsequent return 
in 175ft Hallev did not live to see the return, but died 
in 1743 at *he age of eight) five but he left on record 
his convu-tioi that the comet would appear again and 
his hope that posterity would rememoOT to credit an 
KnglifthmHn W(,Uh *he prediction 
It was first* seen on Christmas Day, 1758 It returned 
again In 1835 and now it Is with us once more The 
internal between the returns voHps a few years from 
about seventy five to nearly eighty* the variation being 
due as Hatley surmised to the Interference of the planets 
With the comet s movements It is one thing to realise 
as Hallev did the general nature of this interference and 
quite another matter, involving mudi laboriout calcula 
tion to determine It accurately llalley with his national 
pride would have been delighted at the skill with which 
this problem has recently been attacked by two of hit 
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countr)men, Mr Cowell and Mr Crommehni of the Royal 
Observatory at Greenwich Mr Cowell after trying old 
methods with more or less success, found it advisable to 
employ a totally new method It has been the custom, 
hitherto in such calculations to consider the path of the 
comet as an ellipse according to Newton s great discovery 
but an ellipse which is continually changing in detail 
owing to the disturbances of the planets Mr Cowell* 
however has found it desirable to abandon the idea of the 
ellipse altogothf r and to follow the comet step by step 
along its orbit first forecasting a little ahead then calcu 
lating the consequent attractions of the planets verifying 
his forecast or modifying it if required and so bv 
making each step secure before proceeding to the nex 
obtaining ultimately the complete and accurate hlstorv 
of the comet between two returns It will readily be 
understood that a process of this kind involves much 
labour During seventy four years the comet was followed 
by calculation alone for it was hopeless to attempt I0 
observe it As a result of the calculations it was pre 
dieted that it would be seen in a certain place in the skv 
in August and September 1900 and on taking a photo 
graph of this region the comet was found close to the 
predicted place I he honour of first identifying it in this 
way falls to Dr Max Wolf of Heidelberg but It Is some 
compensation to Fnglishmon that with the help of Dr 
Wolf s information they were able to identify earlier 
images of the comet on photographs taken at the Roval 
Observatory Greenwich and earlier still at the new 
Observatory of Helwan in Egypt The generosity of Mr 
Revnolds of Birmingham has furnished this last observe 
tory with a fine reflecting telescope the mirror of which 
30 inches in diameter was like that at Greenwich made 
b) the late Dr Common of Ealing and with this fine 
instrument in the splendid climate of Egypt the firs* 
picture of Halley s comet at its present return was secured 
Messrs Cowtil and Crommelm have not only calculated 
the reient history of the comet thev have carried It back 
through the centuries as far as aao b c We have see” 
thxt Halley collected all the observations of comets 
suffiiientlv good and numerous to enable him to calculate 
orbits and these did not include anv comet earlier than 
1337 nor any appearance of his own particular come* 
before 1531 But more obs«rvations have come to light 
since then especially in Chinese annals and on further 
search being made in the first instance by Mr Hind some 
half a century ago it was found that bright comets had 
appeared in 1456 in 1378 in 1301 and so on which could 
with great probabilitv be identified with Hallev s Thi» 
probability Messrs Cowell and Crommelm have now con 
verted into a certainty It was not possible or even 
necessary to earn back the computations into the pas 
with the same accuracy as was adopted for the last re 
turn for the observations available for Identification were 
in many instances very rough specifying for instance 
the position of the comet bv the constellation in which It 
was seen but they adopted something of the same pnn 
ciple of proceeding step by step making the appearance 
at one return secure before working back from it to the 
preceding and thus th^»v were able to correct several 
, mistakes in Hinds original list 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridof 'The Council recommends that a grant of 
loof from the Worts Fund be made to Mr E A Wilson 
of Convilb and Caius College who has been entrusted 
with the organisation of the scientific department of the 
British Antarctic Expedition 1910 towards defraying the 
expenNC of the equipment 

The scientific staff of the expedition includes Messrs 
D G Iillie of St Johns CoHege K W Nelson of 
Christ’s College T G Taylor ^f Fjnmanuel College 
F A AMbon of Conville and Caius College and C S 
Wright of Conville and Cams College 

Grants of 50I to Mr C E Moss curtitor of the Uni- 
versitv Herbarium towards defraying the expense of 
botanical Investigations which he propom to malM on the 
Continent of Europe and of zil to Mr R H Rastallt 
towards defraying the expense of a visit which he proposes 
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to rnnke to South Africa for the purpose of carrying on 
geological invcHtigations are also recommended 

Oxford — The following is the text of the speech de 
livered bv Prof I^vc m presenting Messrs P H Cowell 
and A C de la C Crommelin for the degree of D Sc 
honont ctmta on May ai — 

Ducentos fere abhinc annos Edmundut Halley qui turn 
apud nos Professor rrat Savilianus a Newtono doctus vi 
quadam certa planetas sues Intra circulos contmcrl cum 
cumetam magnum ipsc obstrvasset hunc annorum quinque 
fere et septuaglnta mtervallis quasi legit imo tempore semper 
reditunim esse praedixit Vntes crat verus et nos hoc anno 
tertium ex illo tompore cometae reditum vldcmus Cum 
quidem omnes A«(tronomi Ineunte stntlm anno elus adventum 
specularentur simul utque visus (st id egerunt ut cursum 
quo riren solcin volveretur certibsime constituerent Ad 
hanc rem ansscruni duo vin phihppus Herbertus Cowtll 
Andrtas Claudius dc la C herois Crommt.lin scientta et 
pentia singulari praediti qui hunc nodum nova prorsus 
ratione solierunt Qua in re distmguere vix possumus quid 
hulc vel illi ac<.rptum rehrendum sit lllud constat nisi 
alter niathemiUMorum alter ostronomorum pentissimus 
fuissit rem non potuisse navari 

Duco igitur iid VOS Phihppum Jlerbertum Cowell qui 
cum plurcs nnnos nstronomiae ratiombus cognoscendis m 
dedidisset multas palmus lam adtptus id tandem con 
sntutus est ut cometae Halleiani iter nova ratione statueret 
ct omnes calrulos laborlose subducerct 

Duco etiam Andream Claudium do la Chtrois Crom 
mclin qut cum muUos annos cometarum naturam Invest! 
g isset doctrfna maxima mstructus ad hoc munus acrcssit 
et re latissimc perspccta cometae rcdeunlis iter non solum 
hoc anno definlre potuit sed quoties per duo millia ducentos 
qumquaginta annos his caelestis hosp< s terram revisit 

The Vice-Chancellor (Dr 1 H Warren) In admitting 
Messrs ( owell and Crommelin to the decree spoke as 
follows — 

Salve fratrum par nobile nec labonbus nec laude 
divisum quos dum veluti Gemlnos illos vcl stellam quam 
dam dupUcenn pan gloria togi* panbus fulgentes InUieor 
\fnit mihi in mtntem allquid versu dicere Vcrgiliano licet 
paullum mutato 

In medio duo signa Conon et quit fuit alter 
Praedixit flammae reducis qui gentibus orbem?’^ 
tgo Auctontate mea et totlus Univtrsltatis Iilienter 
admitto utrumque te Cononem te Aratum novum ad 
gradum Doctons in Sclentla honoris causa ’ 

Tuf honorarv degree of I>octor of r*aws was conhrred 
upf>n Commander Pear> by the University of Edinburgh on 
Vlnv 24 in recognition of his north polar work 

A RKtTKR message from Salem Mass USA states 
that the will of the late Mr Isaac C Wyman bequeaths 
practicallv his entire estate valued at 3 000 ooof to 
Primeton University Craduatc School for such use as the 
trusties may di'cide ** 

A Reutkr message from Cape Town states that the lute 
Sir Donald C iirrJe s daughters Mrs Mirrielees Mrs 
Molteno and Mrs Wisely have given a sum of ooof 
to the University of Cape Town ror the construction of a 
hall as a permanent memorial to Sir Donald Curne The 
University has gratefully accepted the gift and has ro 
served a portion of the fund producing 150I per annum 
for the foundation of a Currie Scholarship 


SOCIETIES AND ACADEMIES 

Paws 

Acadany of Scleneea, May 17 — M Armsml Gantier in 
the Vhair — ^The president announced the death of 
Stanislas Canlxraro corretrondant of the academy and 

f ave a short account of his work — Gaston Darboux 
'he use of new methods of recurrence in the theory of 
orthogonal i^stems — M BlitourdM presented photo- 

graphi of the Halley comet by M lAIgnes, taken at the 
Observatory of Madrid — Lurohi The mlneralogica] 
constitution of the French phosphorites The optical and 
physical properties are described in detail, and complete 
1 cr Vtrg Eel IH T 40- 
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chemical ana]>sctt are given ^Paul txbxtior and A 
Mallbo A general method of direct preparation of the 
thiols by catalysis starting with the alcohols The general 
method proposed consists In passing a mixture of the 
vapour of the alcohol with sulphuretted hydrogen over 
thoria at a temperature between 300** C and 360® C 
i he mercuptans from the first five primary alcohols were 
prepared with exi client yields The substitution of sulphur 
for ox>gen was also successful with ullyl alcohol benzyl 
alcohol and various secondary alcohols but the yields In 
these eases were not no good us with the primary alcohols 
fhiophenols can also U, prepared in the same way — M 
Bloserna was elected a correspondunt for the section of 
ph>Rics in the place of Lord Rayleigh elected n foreign 
aRsoclatf > 1 ■•elanson Ol^rvations of Halley s 

comet These results were obumed at the Obst rvatory 
of Bordeaux and diagrams arc given showing the appear 
ance of the comet on various dates — Comas boUi 
Ihe flattening of lo first satellite of Jupiter Observa 
tions with the 39-cm equatorial at the 1 abra Observa 
tory continued since 190^ have confirmed the view that 
lo is flattened in proportion greater than any other body 
known in the solar system Ihe maximum flattening has 
been determined at one fourth — M borr«lly Observa 
tions of Halley s comet made at the Observatory of 
Marseilles with the comet finder Data are given for 
observations for fifteen nights between April 21 and 
May 10 together with the positions of the comparison 
stars — M Talta4le« A new class of surfaces — E 
OitIVAt Iho differential equation of the motion of a heavy 
spherical projectile tn air — Maurice PrgeiMt Continued 
functionals — M Marr i ott The # lectric thcrmophile An 
account of a woven mattnal containing fine nickel wire 
which IS supple and can be hcit^ electrically — A 
If* Qramont and M Dr«eq Certain conditions of appear 
ance of the band spectrum attributed to cyanogen The 
band spectrum usually considered to Ik characteristic of 
cyanogen appears to be due to the simultaneous presence 
of carbon (m sodium carbonate) and nitrogen The bear 
mg of this on comet sptetra is mentioned — M Heiill** 
vl|yu* The dimensions of the material elements pro 
jected by the kathodes m viaium tubes The melil pro 
jected (silver) is deposited on a gin h plate and the mini 
mum thickness determin'd at ishicli the layer conducts 
ilectncity Ihe conduitivity appeirs suddenly and is only 
established starting from a ci rt im thickness of the 
metallic lu)fr ITie diameter of the particles rnlLiilaled 
from the results of these experiments is of the order of 
23 to 36 — A B*a«on and I Four«l*r The action 

of the silent discharge upon urtuldclude in the prem me 
of hydrogin ITie product of the reaction was a verv 
complicated mixture lontiining 'urlu ncid and its homo- 
logues and several ketones h Eodroux and F 
Tmboury Synthesis of aromilic nitrilt*s Benzvl c> inidc 
iH treated with sodium amide and alkvl iodide or bromide 
One or both of the hvdrogen atoms of th* methylene group 
can thus be replaced b> alk) I groups and sevt r U applicn 
tioqs of this general rcuclion ar cited < xirges Ottroana 
The action of the hvdr-icids uiion the j,I\cidic est rs — - 
A ArMiid and S ^ootoriMik 1 wo m u isnmers of 
stearolic acid — M ireel Qedohot md Jules Frvooula 
Hexahvdrophcnylglyoolhc acid — C Says The estimition 
of tartaric acid in crude natuni mitt rials J 
••rthMum* A new method of estimating the three 
methylamines in admixtiirr with ammonii The h>dro 
chloridts arc dried end xtricted iMth pure chloroform in 
which the hydrochlorides of diimthv limine and trimethvl 
amino are soluble lliesc arr further separated bv means 
of their perlodides und the ammonn and meth)!ammc 
separated by Fr'incol* ** method with vellow oxide of 
mercury —XI Boy*r Studies on the biulog> of tlie 
truffle {Tuber mclanosporum) -Paul Dop Ihe Stiychn^ 
of eastern Asia -J Ptrohl The relative weight of the 
heart and the effect of high altitudns —Maurice NIeleuM 
1 he decomposition of chloroform in the organi^ A 
method Is desmbed permitting the estimation of smill 
quantities of chloroform mixed with large quantities of 
air The author applies this to determine the amount of 
chlorofm'm destrojed in th< blood and concludes that 
atout one-half the total 'imoiint of chloroform fixed at the 
moment of anflcsthesn is decomposed m the organism — 
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H Oo«ti»r» Cray fUb of the mua Saron with male 
dimorphs — >L. ffiiirrw and J Briar# The nature of the 
parasite of eplxootlc lymphan^tia.-^ t atlbar The 
determination of the volatile mdi In the producta of 
fermentation of some micro-organisms aecorolng to the 
method of Ductaux— L Do UiunBir: The mean atomic 
weight of the sliicated earth a cntst^Jean BouesM The 
distribution of the levels and /aciat In the so-called autoch 
tone (Nummulltic) of eastern Swhaerland —Maurice 
Plllloaat The chaDc of Bids -^Louls Oontli The 
ancient erogenic movements in the Haut-Atlas of Morocco 


DIARY OP SOCIETIES 


Stertoioopic Mwbod Dr ifoward Rectnt I mp roreainti In 

Radtographtc TechnktiM Dr R Kaeii 

nWAY Juki 3. 

Royal iMsnru'nns at 3 — TIm World of Ptaau btfSpr* tha Appaarawa 
oTPlowara Dr t) H ^oott, F R S 

Royal IiranTUTiOM al a->Ratialnaaoa Uofuineott In iha Roman 
ChuichM, and thatr Autbort Sir RaaoaU Rodd^CV 0 K.CU G 

Institution or Miniko Encimrsrs. at 10 a.aL^Eiperlmaau illnstratlve 
of the Imflamnabllity of MUturn or Coal dait and Air Prof P PhUlipa 
Bedaon.— Taating fiar Flra-damp Prol J Cadmaa --Soma Mamoranda 
cooearaing Coal dust H W G Halbanm. 

SATURDAY Jihe 4- 

RovAl iNSTiTUTfON at 3 —Electric Heating and Pyrooetry Prof J A 
Ftamingi F R S 


TNURSDAY May ad 

Royal Socistt al CrotHuao Laetare Altaratlonii of the Davalop* 
mantand ForaiaofPUattiuaRaaalcofEavIrcMinant Prof G SClabL 
Royal Institution at 3.— The Consthutioo and Internal Stmetore of 
AUoya Dn W RosSnhain 
iHsrrrunoN or Rlbctkical RitauiBEaa, at t« 

Royal Socirnr or Asts, at 4 30.— The Ptoda of Burma Sir Richard 
Camac Toapla, Bart 

RRIDAY May ay 

Royal iHrrmmoN, at 9 —The Fortfacomlag Antarctic Eapodition 
CapL R F Scott, R N 

Rov^ Institution at v— The World of Plants before the Appearance 
of Ftowan Dr D H Scott F R R 

PNvaiCAL SociSTV. at s —On an Oadihuloa Dataotor actoated lolaly by 
Tenparatara Variation of Rathtance Dr W H Ecclas — F xhibitkm of 
a RaMMmaca Tfansformcr A Eagle.— The Limiutione uf the Waatoa 
Call as a Standaid of Electromotive Force Dr S. W j Smith 
iNiTtTunoN or Mschanical EnaiNBEBS^jU dntux*i0m 

upon Mr S N bnyshav s Paper on A Kasearefa on the Hardaning of 
Carbon and LoaMnngaten Tool-staala F^f J O Arnold — Comnaraon 
Of the Tamllei Impact tansUa. and Repaattd-bendiag Methods of Testing 
Stwl B. Btounti w G KinaUy andC^pl H Rmt Sukay 

HONDAY May 30. 

Royal iMsrmmoN at 3.— Earth tides ProC A. £ H. Love, F R S 


rUSSDAY May 31 

Royal iNtrtTtmoN at 3.— Hendity in Titdor and Stuart PortraHs 
CbArleaJ Hdoias. 

Faeaoav Socimr at 8.— Soma Practical Exfiaritnca of the Sharardmug 
ProcoiS J W UInchlay — Kota on the CamposiHon of Eutectic 
Mixtures Dr C H Dtach — Rataitous baiwscn Critkai Tempersturt, 
BdUng potot| and Enaniioii Coaftdant of Phosdsorus Pentachlorida 
E. B. R Pndeaui^— Tbarmlc Raactioas in Vacua Parts 1 11 and 

III F £. Waaum and H Russell Ellis. 


R^al ANTHNoroLOGiCAL INSTITUTE. At 8 . 15.— An Anthropological 
Pxpadirioo to the Kortbtra firltlih Sdomoo Islands Dr R Thamwsid 


lYSDirRSDAy June i 
Royal ImmrunoN at 3.— Tbs CooatUutioa and lotemal Structure of 
Alloys Dr W Roeanbaia. 

Rovai Society or Am, at 8 — ^Ths Rastoration and Dtscovenei at 
the Guildhall Loodoa S Perks. 

Society or Public Analysts, at S —The Composition of Malt VioMBr 
E Rumall and T R Hodgson.— Soma Anafytas of Ghee E R Bolton 
and C Rtvis.— A Short Malbod for Datacting and Estimating Coconut 
Oil In Butter aad Margarine H S. SbrewaMry and A W Knapp.— 
The Analyab of FerrocYAnldes Dr H Q. Colman.— Some Unusual 
Pathogank Baoaria in Water W Partridge —The EstlmaCKMi of Small 
CMiUities of K as an t i al 01 b in Sploas J A Hrowu —An luvestigaiioa 
or Poni Escot a Matbed the Eauaiatioa of Nitrates E. Cfban. 
Entomolotical Society at I— Notas on the Sootlldm, and Nsur 
Foaaorlat H y aianept ar a frooi Australia R. B. Turner — Ou the Posuion 
of ibe Rhopaloaomidm, with Daecriptiofi of a Second Spoeba C Morl^ 
— Deecnpiiom of Mkro-lapMopm fram the Malayan Region i S. 
Meyrlck F R.S. 

THURSDAY June «. 

Royal Society at via— i* i Y* a 8 / » Payierr The InfluoDoa of Bacterial 
Endotodns on Phagbeytosb (PralimtnaryR^orG Loooard R Dudgeon 
P N Panion a?H A. F Wiboa-llw^ii^ of Oamotlc ^ects. 
Ill Tba Functloa of Honnaoea In Stinudatbg Eaiynlc Change in 
Ralatioa to Narooaboad iba Phaaooana of Degenaraiiva and Rcganera 
dva Chania in Uvfng Stnetmas Prof U £. AraMtong, F R B and 
E. Frankbod Amunong the DfaoedoB of Motion of an Electron 
dactad from an Atom hr Uhra-WoUt Light Dr R D. Rleaman.— On 
Scandiam. Partll Sir WlUiamCniokaa, For See. R.S -Ilia Flow of 

Water In COrvad Pfipaa Prof J Eastka 
R^al I ws TiT U T i pi^ at 3.— Malaria Mdor Ronald Roas, F R S 
Ihstctution or IAmiec Engimbees, at is a.HU-^Prcsidaatial AddrtM Dr 

Con,«, 


Powmr.|daat W Manrica.— On Maasmamaot* eftbODownward Increaaa 
of Taaipenuura in Boraholav tbair Tachqla aad Uwlr Practkal Im 
nance far Oaologioal Progam PkoL J X o mil ga barger and Dr Max 


Umnbaw SoasTV U B«-<>n tba Flora of Gaaalaad Dr A B Rendh 
FR.S, andotbmk. 

ROntoem SoasTY at 8.15.— PraetkM Obaarvatlons on Evtry^y X Ra 
and Elacirioal Woik Filira^ Of Maasaramant of ^ya, Rapti 
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THE MAMMALS OF SOMAIIIANU 
The Mammals of Somaliland By K E Drake 
Brockman Pp xvH + aoi (London Hurst and 
Blackett Ltd 1910) Price lajr 6 d net 

S OMALI I AND it is hardly necessary to point out 
for Its mammalian fauna its flora and to a 
certain extent its birds almost constitutes a separate 
sub-rc^ion of the \frican domain together with the 
adjoining districts of Gnlaland \bysMnia and the 
northern parts of British East \frica The fullest 
description of its interesting mammnlian fauna wis 
written some }i'trs af,o b> Captain (now Colonel) 
II O C SwaMie R E the disco\erer of Sw i\np s 
hartebeest one of the |>eculnr Somali forms Since 
then alas » through^ the unending attacks on the 
Somali faun i b> British sportsmen and sjKirtswonicn 
and some of their foreign friends not a few of the 
beasts common In the northern or British part of 
Som ililand in Colonel Swa>nc s div (beginning in 
1HS5) havi now disappeared from that territory or h i\c 
become cxtreiml) scirce and are not found in the 
list supplied b\ Dr Drake Brockman It is curious 
neverthekss (since the title of the book under review 
IS Somaliland ) that its author makes no allusion 
to some of the most peculiar ind characteristic of 
Som til mammals it least in theon — such as tht 
Somaliland giraffe an independent sjx^cies {C refs^ 
culata) a subspecies of Cape buffalo (probablv 
Bos caffet aeqmnociiahs) which is certainly met with 
m the western northern and southern parts of 
geographical Somaliland besides other tvpes referred 
to later in this rc\iew 

It ma> be that the author has preferred to rest net 
himself to such mammals as have been seen or 
obtained by himself Yet he has been on the 
Jubt River and in southern Somaliland and 
fails to include in his list another most charac 
tensile mammal of rcsCncted distribution Hunter s 
topi (Damahscus hunfert) which from several 
points of view is like the vanished connecting 
link which must have existed between the Bubaline 
group of antelopes and that of the Gazellinc pallas 
l^pyccros) just as Swayne’s hartebeest suggests a 
resemblance to the intermediate types between the 
liartebeests and the gnus Also it is probable that 
among the mammals of Somaliland should be in 
eluded the Gelada baboon (Theropithocus) The 
present wnter has himself seen live specimens of 
TheroDithecus (probably T obsrurtu) in French 
Somaliland pets of the engineers working on the 
Harrar raitwav which were said to have been cap- 
tured close b> and brought in for sale by the Somalis 
Also In this book no allusion is made to the almost 
certain existence of a Llmnotragus tragelaph m the 
Webbe and other big rivery of Somati&nd (vtde 
Colon#! Swa>ne*8 book Seventeen Trips (hrdugh 
Somiililand ) 

But though there may be these omissions from a 
full and complete record of the mammalian fauna of 
the Somali country Dr Drake-Brockman gives 
ceilent descriptions of nine-tenths of the known 
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beasts of this still ni)sterious and insufficiently ex- 
plored region (one of those portions of Africa with great 
discoveries in store for us concerning the past and 
present faunas of Africa) Also he emphasises two 
points worth) of the attention of the League for the 
Preservation of the hauna of the Empire (a league 
which fights despairingly against official apathy and 
the utter indifference of the overwhelmingly large 
majority of the British public a public caring nothing 
about the fate of the dodo of the Somaliland giraffe 
of the English marten or the Honduras ocellated 
turkev) and thest two points are (i) that the 
Somalis (for exainpk) Midgans and most other native 
tribes do not senouslv ravage the big or small game 
of thiir countrv ind (2) that in spite of the meticulous 
game regulations (this qu ilification is the present 
writer’s) there is a stead) destruction of Grevy s 
zebras orvxes and numerous inttlops going on at 
the hands of Furopean shooting p irlies throughout 
Somaliland We deduce from whit this author says 
that the wild animals of British Somaliland of anv 
notabilitv must in some portiuns of the country bo 
extinct ProbibU offlcialdom does whit it can It s 
the na ion from highest to humblest which w ints con 
verting to a right interest in biolog\ 

Dr Drake-Brock man has much of interest lo siy 
about the chtet ih Hi remarks on ih< much greater 
growth of mane in the cubs their gn\ white ground 
colour and different black markings from those in the 
adult (a tendeno to horizontal stripes instead of 
spots) He also adds to our knowledge of the lif*- 
liistor) of the aard wolf (Protcics) which he describes 
IS secreting a foul smclbng liquid m glands near the 
base of the tail and expressing this fluid secretion 
when attacked b) dogs Xccording to his observa 
tions of the long-eared Otocaon fox (which he 
sa)s 18 an cas) animal to tame and makes a di 
lightful pet) this Eocene canine goes about in small 
packs rather than in pairs or singh It seems to 
live a good deal on insect food The Somali wild 
hunting dog (Lycaon) is smaller than the Lvcaons 
of central and southern Africa and has much shorter 
fur ts indeed inclined towards h iirlessness^ -an 
interesting trait ir view of a simil ir tendt nc) in sonu 
varieties of Can 15 familtarts 
Of the Baira antelope (Beira is the accepted n ime 
but is a misspelling of the Som ih pronunciation) it 
is said that the females are slighth larger than the 
males The author s excellent photograph of this 
jieculiar Somali antolo|)e emphasises its kinship with 
ihe klipspringer (Oreotragus) 

As to the Somali waterbuck i« it really (as stated 
hs Dr Drake- Brockman) Tobaf defassa like that of 
equatorial East Africa or an independent Somali species 
or subspecies? Colonel SwaNne classed it as the 
eUipstprymnus of South Africa because of iU grey- 
browm colour and the elliptical w hite mark on the 
rump This is somewhat the description gaven by 
the present author but defassa is on the contrary 
without a white mark on the rump and is remarkable 
for Its bntliant ba\ colour 
The Bdsa or)x the various gazelles of Somaliland 
—and if this is not par ixcelU m e (loxelleland, what 
in? — ^the greater and lesser kudus are all effectively 
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illustrated and descnbed by Dr Drake-Brockman | 
He tells us some new things about the long-necked 
long tailed dibatag (Ammodorcat) and gerenuk (Litho. 
crunius) and about the oryx. In this last type (of 
which the book ^ives an excellent photograph) the 
reader is recalled to one of the problems of faunistic 
gcograph) as yet unsolved, x e why is there such a 
htrong affinity in mammalian and bird fauna and to a 
lesser extent in flora between south west and north 
eist Africa, between Somaliland (in its largest geo- 
graphical extent) and Tran»-Zanibeirta ^ The Beisa 
or>x of north east Africa and the Cape ^emsbok are 
more nearl> allied tlmn either is to the fnngc-earcd 
oryx (O callofis) of East Africa In both north-east 
and south west Africa we have ostriches x u*d wolves 
otoc>ons gnrelles foxes black backed jackals secre- 
tary birds striped hxcenas caracnl hn\<.s and 
cheetahs North of the Zambezi and the Zamlie/i 
Kunene line they do not exist nor south of the Tana 
River and the Xnglo-Cieminn frontier in Masailand 
There is even a slight correspondence (in thtse 
K (^graphical extremes of Africa) in the iffimties of 
the lowest human t\pi& Linguisticall} thi on) 
lilies of the southwest Afncan Hottentots ire in 
equatorial German East Africa and phvsicallv the 
onl) resemblances to the Bushnnn are to be met with 
in some of the Andorobo Suk and Doko helot tribes 
of north-east Africa north and east of Unyamwezi 
md the Kilimanjaro district Why should the 
connecting links of so many mammal and bird t>pes 
have died out m between’ The intervening regions 
were almost certainly covered down to quite recent 
times b> dense forest, a forest only abated bv the 
Neolithic negro How did the desert t\pes referred 
to of Somaliland and south-west Africa work their 
w av through this forest land across many degrees 
of latitude and yet retain their peculiar adaptabilit) 
(in colour as well as peculiarities of hoof and habit) 
for and countries? A similar problem remains un 
solved in regard to South America in the south 
western parts and southernmost extremity of which 
continent there are mammals related to North 
American types (such as Andean bear the Antarctic 
wolf and the Auchenia canielidN) the nearest affinities 
of which are wath North American forms vet which 
to reach their present habitat must have traversed a 
greater or less breadth of densely forested steamingly 
ho quatorlal Amenca H H Johnston 

SO BRITISH FRESH^WATER PROIOZOA 
British Fresh-waitr Rhinopoda and Meltoeoa Vol II 
Khizopoda Part II By the late James Cash 
assist^ by John Hopkinson Pp xyiW^ 166^^2 
plates (London Ray Society 1909 ) Price 
12s 6d net 

T he ap#eardnce of the second volume of this useful 
monc^ai^ of the British Rhizopoda was 
hei^ded some few months ago by the sad announce- 
ment of the death of tlxe author Mr James Cash 
The descriptions of the species and the beautiful plates 
which illustrate them were from the hand of the 
devoted and enthumaajk Manchester mkrroscopist and 
it wnll always be a ni^tter for sincere regret that his 
life was not spared to see the completion of his work 
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I To Mr John Hopkinson we ere indebted for the notes 
on synonymy for the bibliography and for the 
responsibility of seeing the volume through the press 
after the death of Mr Cash 

fhe genera dealt with in the present volume are 
those included in the divisions of the Conchulina 
called by the authors the Difflugina and Nebelina 
This leaves the treatment of the testaceous forms with 
filamentous pscudojiodia and the Heliozon to a third 
volume 

As pointed out in our review of the first volume 
(May 17 1906) this monograph is one that is essen- 
tially systematic in its treatment It includes the 
description of a number of fonns which arc considered 
by those who have made a speci il stud) of them to bo 
specificall) distinct or to be racial varieties of distinct 
species but it does not attempt to deal with the more 
difficult problems of life-historv and the influence of 
the environment To the working microscopist who 
IS anxious to hnd mines for the varieties he discovers 
in the fresh wuters that he visits it will doubtless be 
of some valu( for it gives him in x convenient form 
and with excellent illustrations a statement of the 
names that hive been given to the varietus of 
Diffiugia l^squireusin Quadrula and other well 
known genera But x purely s}stcniatic work of this 
kind cxnnot fall to raise in the mind of an inquirer 
many interesting questions that it altogether f tils to 
satisf) Vor example of the genus Diffiugia alone 
no few er than tw enty three species are described vary- 
ing in length from 15M to 250M Is there really any 
satisfactory evidence to prove that the smaller forms 
such as D pcnardi and D ghhulosa are not the 
younger stages in the growth of the larger fornui? 
In the closely allied genus Centropvxis Schaudinn has 
proved that the zygote formed by the fusion of a 
megaganute and a intcrogamete forms a small shell 
but no one has at present described in detail the 
characters of the sliells of the different stages of 
growth from the />gote until the full size of the adult 
IS attained Until this has been carefully done by 
the culture method, with two or three examples, the 
real value of the specific characters used in systematic 
treatises must be accepted with very great hesitation 
In the meantime, it might be of some assistance to 
zoologists if a naturalist endowed with the skill and 
patience of the late Mr Cash would give us a census 
of the Diffiugia varieties or forms that are found 
I particular pond or Sphagnum bog once for every 
month during a 3rear or two Such a census might, 
at any rate suggest certain coincidences of occurrence 
which would be worthy of further investigation 

A few figures are given of two individuals * m con 
jugation (e g Oifflugia obionga p 13 Crypto^ 
dtfflugxa oviformis p 79 Nehela coUaris p 96) but 
the recent research^ of protosoologists rentto ut 
extremely improbable that a true process of conyuga- 
; tion occurs at all under such fp;idiit\ons as the figures 
Indicate It may be plastogaidy or it may be a late 
stage of fission that has t^en observed ^ absence 
of any indication of the nuclear fttructures In the 
figures r^dering it Impossible to form an opinion on 
this pdnt, hut there is realty jio reason to suppose 
that it is conjugatioD 
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The volume is as usual with the Ray Society s 
liublications well printed, copiously illustrated and 
thanks to the labours of Mr Hopkinson provided 
with very complete lists of reference to literature and 
an index 


TEClimCAL iHEMlSTRV 0¥ SVGAR \ND 
SI iRCIl 

Tratti compld d chtmtquf^ appUqmU aux 

Essais indu^irtt h R) Prof J Po^^t md Prof R 

Neumann Deuxiime Eililion hr mv^aisc entart 
mtnt refondue Tonic secondc dtuxicme fascicule 
(Pans A Hermann ct hils iqio J Pnet S franco 

T his edition of Post and Ntuin inn s work is 
translated b> MM Pellet and C henu from the 
third German edition The particular fascicule now 
under notice deals \Mth the theniic il control of the 
manufacture of sugars and starches 

Beetroot sugar nilurdtv claims the lion s share of 
attention m a Continental book dt ding with sugar 
and b) following the text in the case of this product 
i good idea of the work as a whole will be obtained 
\n outline of the process bv which the sugar is 
extracted gives the reader in a page or two i general 
introduction to his subject lliis Ic ids to in ex 
haustive account of the vinous methods which are 
a\ ulablc for dctcrnnniug the qu intity of sugir present 
in anv solution of saccharine substinces Niturdly 
they are well known processes — areomclnc gri\i 
metric polaninetnc and volumetric but the\ m 
well explainexl both is regards th(x)r> and practice 
and illustrated with figures of the requisite upparitus 
Coming next to the more specialised p irt of the 
work we find to begin with detailed instructions 
for the testing of beetroot seed and also specific 4 
tions (German Austrian and hrench) of the con 
ditions which the seeds are required to fulfil Next 
follows a scheme for the analysis of the roots them 
^Ixes including full directions for those most ini 
portant prcliminnrv operations the sampling and pulji- 
ing of the materials 

Having the pulp what precisolj is fhe best method 
of extracting the sugar from it^ Much depends mi 
this and a full discussion of fhe pros and co«5 of 
the various processes is entered into, namely as to 
whether water or ilcohol is the best solvent whether 
It should be used hot or cold, and whether this or that 
modus operandt is to be gi\en the palm for merit 
Eventually the conclusion is arrived at and supported 
by Dr Herzfcld aprbs de longues 4 tudes that ex 
traction with cold water is in every way preferable to 
the use of alcohol for the purpose It is simpler 
«asier quicker more economical and more exact 
The samples of roots being analysed secundum 
artem and the proportion of sugar duly determined 
we pass to the dc diffusion obtained in the actual 
manufacture This is a weak aqueous solution of 
sugar and other soluble matter extracted from the 
roots by diffusion in wrater and full directions are 
given for its examination Next the syrups and 
massecuites are dealt with nKxlified processes of 
analysis being used, to suit their more highly sac 
channe nature, and eventually the finished products-- 
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the dry sugars and molasAes^-comc under review 
This however is not nil there is the question of 
b> products to be cnnsidercd including the best 
mcthcxls of utilising the residues from the pulp and 
molasses, and also there is the examination of the 
various materi Us namelv w itcr ch ilk carbonic acid 
sulphuric acid strontianito and so on that are used 
in the vanous stages t>f the manufacture 
These matters nrt all dealt with at length Many 
figures of the mH,essnrv apparatus arc given md also 
several t ibles of nutncriL U values which will much 
facilitate the anah st s w ork 
1 he remaining sections of ih* book Ire iling of 
uine sugar starch dextnm and glucose ire written 
in i similar pructicolh useful innuur If in these 
industries or in the future British beet sugar pro- 
duction to which some hoin ful <\es irt turning in\ 
chemist requires a I iboraU»rv h indbook he might do 
worse than stud^ the one undtr notice C S 


IFTROIEIM MIMMf IVD Oil FIELDS 

Pitfolcnm mid Oil ptld Dinfclopment 1 

Cmde to the Exploration of Pitrohum lands and 
a Study of tht Engineenni; Prohhnis cointutid uith 
the ivtnntng of PetfoUum By \ Btcb\ Jhonipson 
Pp XX + 362 (I ondon Crosby Lockwood and 
Son igio ) Price net 

T he cnginetnng pirt of the book contains a large 
amount of instructive information especi illy in 
regard to customirv procedure in Russian oilfields 
but the author betrivs a lak of knowledge of recent 
practice in somi of the Vmtrii in oil fields Thus his 

remarks on steel wire cable drilling on p 193 are 

misleading for it is common knowledge thit it the 
present time this sxstein is cert unly in favour in tlie 
I lilted States ind ina\ in fact lie said to be gener 
illv used for deep wells in that country often after a 
depth of 600 to 800 f«‘ct has been reached Similarh 
the statement madi on p 218 is to the method 
idopted when a drtipixxl tool e an not lx recovered bv 
hshing Ignores iht usual pruticc of sidetrack 
mg by raising the c ising and drilling off with i 
wedge Again on p 2^8 thi diameter of the last 
string of casing is understated for \nurican wells 
started with a diimcterof 12 inches or 14 inches arc 
frequently completed it a depth of feet or even 
4000 feet with a diamettr of 6 inches and it is 
incorrect to state that in the United States the casing 
is always manufactured from mild steel for wrought 
iron casing is manufactured in that country and it» 
readily obtainable In tht description of the process 
of cementing wells on pp 260-8 there is no mention 
of the latest and most effective system which con- 
sists in pumping the fluid cement without an> ad 
mixture of sand through tubing packed inside the 
casing so that it circulates below the shoe and passes 
up on the outside of th* casing which is afterwards 
lowered and the packer withdrawn 

The description of fishing tools is a good and com- 
prehensive account of these appliances but generally 
the treatment of the engiiteei-ing branch o£ the sub- 
ject is unequal and there is i predominance of the 
Russian pnictice to which the author unronsciouslv 
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supplies the key note by comparing some oil-sands 
with fresh caviare (p a86) 

In the chapter devoted to the gcolog>» chemical 
composition and treatment of petroleum the author is 
evidently less at homci and there are many statements 
to which exception might be taken Tbus the de- 
scription of the structure of the Peruvian oil fields 
(p 53) IS inaccurate, a senes of antichnals with inter 
\ening s>nclines being represented as a persistent 
ninnoctlnal The expression concentration (p 59) 
for the flowing of oil to replace that which has been 
ejected with much solid matter in suspension is a 
novel one in this connection and the same iniy be 
said of the terms low density low resistance 
md hij^h absorption applied to the spaces \ icatcd 
\s the author fails to distinguish between benzene 
und ben/ine (pp 132, 138) it is not surprising, that 
he should assert that the ficquency of nssoci ition of 
fictroleum with coil and lignite is a source of sfietu 
1 ition taking the Stock Exch inge moaning of 
speculifion this may be true but the frequencv r\cn 
of iclvi ntitious proximity still less of m> causal re 
lationship is an obsolescent fallacy which it i*> not 
worth while to controvert afresh 
As this purports to be n practical work on [>elroU um 
mining and oil field development it is rtgu liable ihit 
greater judgment has not been displa>ed in the selec 
tion of tht illustrations Man> of the plates add no 
doubt to the attractiveness of the volume but convey 
no instruction Amongst these are the photographic 
illustrations of groups of specimens of oil rocks 
bitumens a mud-volcano showing a level sur- 
face on which walking is being cautious!) attempted 
and i cirt laden with Innidad pitch 
More care should have been exercised in proof 
reading Thus in the last line but one of p 223 the 
word for should be b> and judging bv the con 
text the word not has been omitted in the first 
line of the following j>age the author being thus 
made to state the reverse of what he intended 


ON ANGLING 

Mwor Tacfic5 of the Chalk Stream and Ktndred 
Studtes By G E M Skues Pp xii + 133 
(I^ndon A^m and Charles Black, 1910 ) Price 
31 bd net 

I T IS long since we have read any book written bv 
an angler for anglers with so much pleasure as 
Mr Skues s Minor Tactics of the Chalk Stream 
1 he polemics of ardent advocates of the dry fly or the 
wet flv may instruct and possibly convert but they 
weary the reader, the object of the present book is to 
advance no theory but to make the angler approach 
his subjebt (and his trout) with an open mind and 
tljink out for himself the problems, with which he is 
confronted Herein we conceive, lies the true value 
of the book The scene is laid upon the banks of a 
chalk stream or of some carrier in the water meadows 
that holds dark hog backed trout , for setting we 
have the willows gnd lush herbage of a southern 
valley while the reed warbler, the dabchick and the 
corn-crake are cast for minor parts, yet there is 
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; counsel which we would commend to those whose 
waters run through heather and bog myrtle* where 
the trout are small with fair golden bellies and ring- 
spotted sides and the angler's music is the swee> 
spnng cry of the curlew or the drumming of the 
snipe 

It IS of the essence of Mr Skues S teaching that the 
angler should cast aside the dogmas of his predeces- 
sors and should studv nature for himself, nature as 
seen in the trout and on the banks of the stream 
and above all in the life-histories of the insects eaten 
by the trout Ihere is no dogmatism here but a 
pleasant didactic manner instructing while 1^ amuses 
and amusing when it does not instruct, the moral is 
pointed bv tales of full baskets or of bid davs (our 
author s methods seem to have diminaled blanks) and 
there are constant reminders that bring the reader 
from his theiines straight bad to the river s bank 
We may leirn how to tie flies in imitation of the 
nymphs of Ephemends and how to fish with them, 
of an effort to reproduce the alder-fly lava and its 
results ind of the s id f ite of the artifici d fresh- 
vvater shrimp, vve mav further read of the undoing 
of trout tliat bulge or tail of trout that live in sir inge 
and unajiproaihablc holes and of those gourmet trout 
whose t istes need humouring 
The U mpt ition to quote from Mr Skues is irresist- 
ible the difficulty is to select whether to reproduce 
his tale of the da\ on which there w is no nse of 
fly but a strong rise of w a ter rats or his comments 
on flies or on human nature and its reluttinct to 
jeopardise a shilling cast ind twopenny fly for the 
sake of getting i fish out of some weedy or bushy 
hole Here for instance is one comment with which 
we cordially agree — Indeed why a trout should 
take anv irtificiil fly is a puzzle to me The very 
best are not reallv v cry like the real things One thing 
IS clear It is not form whith ippeils to the trout, but 
colour and sui In the light of this passage, the 
flies shown on the frontispiece should be studied and 
compared with the actual flies and nymphs 
Throughout the book jthe same ruling Idea is found 
the preaching of no system the upholding of no tradi- 
tion but a pica for unfettered judgment independ- 
ence of tradition and above all the inquinng mind 
We wish Mr Skues success in his campaign inci 
dentally we wish him many readers, and we wish his 
readers many more such books as this But when 
these books come let them be Indexed, good advice 
19 elusive and captions alone are not always sufficient 
guides L W B 


ZOOLOGICAL STUDIES 

Studies from the Zoological Department University 
of Birmingham Vol 11 Edited by Prof F W 
Gamble b K S (1910 ) 

T his volume consists of repnnts of sixteen papers 
from various journals the outcome of work done 
In the years 1905-9 by the staff and students of the 
zoological department of the Lniversity of Birming- 
ham It IS appropriate that the first paper m the 
volume should be one by the late head of the depart- 
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ment— Prof T W Bridge- and that it should deal 
with a subject which he had made peculiarly his 
own namely the air bladder of fishes The mam 
purpose of this interesting paper is to consider this 
remarkable orf^an not from the points of view of 
morphology and function though these aspects are 
not neglected but as the source of isinglass The 
author pointed out that although there are 7000 
or Sooo species of fishes with air bladders fe\% 
are utilised for the supply of isinglass and he siig 
gested th it the air bladders of some of our larger 
British food fishes such ns the cod hake gurnard 
&c might be of value for this purpose Isinglass is 
apparently the only product of the animal body which 
c m be use<l is a clarifying agent in brewing open 
tions and its mode of action does not seem to be at 
ill clearly understiKxl but it is believed that it dei>end«! 
on the fibrous nature of the substance The fibres 
swell out in the liquid particles become entangled 
in their meshes and are carried with the settling of 
the isinglass to the bottom of the barrel 

There is one other contribution from the pen of 
the late Prof Bridge probably his List published 
work on the pn senct of a f ilse acet ibulum m a 
B indicoot Dislocation of the head of the right femur 
resulted in the formation of a false socket on that side 
of the pelvic girdle dorsal to and closely resembling 
the normal acetabulum which latter had undergone 
retrogressive modificniion as the result of the loss of 
function 

Half the remaining papers in this volume are 
concerned with fishes— Mrs Merritt Hawkes records 
the presence of a vestigial sixth branchial arch m the 
Heterodontidae describes the cranial and spinal nerves 
the abdominal viscera and a vestigial seventh bran 
chial arch of Chi im^doselachus and gives a useful 
account of the theory of nerve components Mr \ D 
Tmms describes the gill rakers of the spoonbill and 
the oral and pharyngeal denticles of Elasmobranchs 
and Mr R H Whitehouse discusses the morphology 
of caudal fins directing attention to the effects of 
specialisation especially abbreviation of the axis and 
restriction of the caudal fin in homocercal tails and 
concluding that the present homocercal caudal fin is 
really a posterior anal which owes its present position 
to the great abbreviation of the axis coupled with ex 
cessive upturning of the end of the chorda 

There are further contributions from Mr Imms on 
Anunda (being his I M B C memoir on this Collem 
bolan) and on the occurrence at Port Erin of a 
pseudo-scorpion {Ohtuum muscorum) m the fissures of 
rocks in such positions that the specimens had U> 
endure submersion twice daily The studies also in 
elude papers on sex inheritance in the moth Ahraxat 
f^rosxulanata and its variety lachcolor and on animal 
parthenogenesis by Mr L Doncaster , on the anatomy 
of the green fly of rose trees by Mr A J Grove 
and on the gonadial grooves of Aurelia by Mr T 
Goodey 

The studies bear testimony to the range of view 
of the late professor and to his stimulating influence 
on his pupils 
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OUR BOOK SHELF 

Phystolo^ of the Spcttal Senses By M Greenwood 

Jun Pp viH (London Ldward Arnold 

1910 ) Price Hs 6d net 

In tnte phraseology this book supplies i long felt 
want and supplies it in a manner which is alto- 
gether commend ible It is elenuntary but not so 
elementary as merely to traverse the same ground as 
that covered inefficiently in so many text books In 
reading the chapters d( voted to the <»peiial senses in 
many text books of physiology one feels irresistibly 
that the author is out of sympithy with the subject 
In this book the physiology of the sptaal senses is 
introduced to the readtr with illuminating clearness 
born of thorough knowledge and judicial discrimina 
tion fhe requirements of the student ire catered for 
by a teacher who knows how to interest his audience 
but at the same time demands an attentive applica 
tion of intelligence Thought is stimulated and the 
desire for further knowledge evoked Fach chapter 
concludes with a short but well selected bibliography 
pointing out the p ilh fev further study 

After an introduction dealing with the laws of 
Muller Weber and hechner cut ineous sensation taste 
and smell the sense of position and movement hear 
ing vision and the physiology of sp ice conic succes- 
sivily under review fhe work of Head and his col 
laborators Rivers Sherren H im and ITiompson 
upon protopjithic and cpicritic sensibility is clearly 
described whilst the subsequent reseirchcs of 1 rotter 
and Davies are discussed and criticised Taste and 
smell the sense of position and movement and hear 
ing are adequately treated but as was to be expected 
the physiology of vision m its manifold and complex 
manifestations demands the major part of the book 
more than half the pages being devoted to its con- 
sideration 

After a chapter on the comp ir alive ph>siologv of 
vision retinal protesMs electrical phototropic and 
chemical responses arc dealt with The student is led 
on in logical sequence to visual adaptation entailing 
a discussion of peripheral vision and total colour 
blindness The chapttr on recurrent vision theories 
of adaptation gives the reader ample food for reflec 
tion and in entering upon the thorny subject of 
trichromatic vision the author wisel> quotes the warn 
mg wor^ of Helmholtz — The confession of actual 
doubt IS bett<T th in the delusion of dogmatic 
cer taint) ” 

The treatment of colour vision and colour blindness 
IS admirable Expanded and tre itcd more exhaus- 
tivelv in the same judici il spirit it might form a 
valuable corrective to th< obsessions which the subject 
seems almost incvitabh to induce Further chapters 
are devoted to after innges historical theories of 
vision the Young Helmholtz theory Hering s 
theory and simultaneous contrast 

Kemtrtwcenccs of a Stnnttous lift Bv Prof Edward 

Hull FRS Pp 1V+119 (Umdon Hugh Rees 

Ltd iqro) Price 4s net 
Though nothing appe irs in this simple record to 
justify the adjective in the titk it will afford to many 
a pleasant reminder of a life still ket n and active yet 
bridging the years between Thomas Oldham’s lec- 
tures in Dublin and the Darwin celebration of iqoq 
Dr Hull originally studied at Trinity College Dublin 
with the view of betoining a clergyman of the 
Church of Ireland and it is interesting to note that 
a course In the Irish language then formed a part 
of the recognised cumculuni Having however 
been attracted bv engineering he came under Old 
ham’s influence md with his aid began work on 
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the staff of the Geological Survey of Great Britain 
His chief was Sir Henry de la Beche, his first in* 
structor in the field was J Beete jukes, and during 
the next fifty years he became acquainted with all 
the prominent geologists m our islands His pnncqial 
official aork was in connection with the Irish branch 
of the Survey of which he became director in 1869 
Some of the controversies of the next twenty years 
may have been strenuous ^ but Dr HuU gives only 
a hare hint of this In a kindly spirit he dwells on 
the many friends he made, a large number of whom 
arc fortunately still amonnt us There is an engag- 
ing fuOveU about some of his anecdotes a!» v^hen he 
confesses (p sy) that he was shocked to find th it one 
of these fnends was a Liberal, or when he mentions 
that he lectured on a biblical subject with an arch 
bishop m the chair But his reminiscences of scien 
tific societies in Dublin wUl come home to all those 
who remember the old friendly gatherings which 
have already grown a shade more forniil pirtlv 
through the spread of suburban homes and partiv 
through the development of more strenuous ind 
specimised acbvities 

Dr Hull 8 geological expedition to Arabi i Petrar 1 
and Palestine has oeen described elsewhere ind is 
here only lightly touched on An abstract is i^iven 
of his work on the submerged valleys of the Luropo m 
plUeau (p 10^), but we miss a mention of the fact 
that under his direction the geological survex of 
Ireland was completed on the one-inch scab before 
hts retirement in 1890, every sheet being accunip inied 
as Jukes had plann^ by a descriptive memoir 
These geological memoirs may vary a good deal in 
their degree of completeness, but their publication 
was very systematic^lv carried on \\c probably 
owe to Dr Hull the delicate and artistic colouring 
of the northern sheets of the Irish Survey which 
made them absolutely without rivals until stronger 
tints were used in recent years In spite of the 
evidence of the present reimnisoences, it is hard to 
realise that Dr Hulls official career ended after 
full years of service, close on twenty years ago \ 
good portrait and a bibliography accompnn) the 
volume 

C atalogue of Bronees <Src 111 Field Museum of 
Natural History Reproduced from m 

the National Museum of Naples By Prof h B 
Tarbell (Chicago Field Museum of Natural 
History 1909 ) 

Tins publication constitutes a fascicle of the seventh 
volume of the anthropological scries of the hielU 
Museum of Natural Histoiy Chicago The objects 
described in this Catulc^e are reproductions in 
bronze of onginals in the National Museum of Naples 
from the C amp.inian cities buried bv the eruption of 
Vesuvius in ^ A D With a few exceptions these 
objects constitute a fairly representative selection 
from among the bronze utensils instruments and 
articles of furniture in the great Neapolitan collection , 
and white not exact in every particular thev do 
nevertheless, give a fairly correct iden of the 
originals As no complete and scientific account of 
the Naples bronzes has ever been issued it has 
seemod worth while to prepare a somewhat detailed 
catalogue with illustrations of these reproductions 
The catalogue enumerates and desenbes with con- 
siderable detail sortie 300 different objecu of which 
seventeen are designated pre-Roman and illustrates 
almost the entire series in ixy excellent plates To 
archaeological students and such other Americans as 
may have no opporunity of visiting Naples these 
reproductions vrili be futnost as valuable as the 
originals and from them the museum will receive 
grateful acknowledgment both for having had the 
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reproductions made and for this excellent account of 
th^, of which European students wiU not fail to 
appreciate the value when in face of the original 
conection in Naples 

The Budding and Care of the Bpdy An Elementary 
Text~book tn Practiced P^stology and Hygiene 
By Columbus N Millard Fp (New York 

The Macmillan Company 1910 ) Price 2s 6 d 
As Mr Millard says in his preface teaching pupils 
how to develop strong healthy bodies should be one 
of the chief aims of our schools One of the objects 
of his book is to convince children that certain prac- 
tices arc likely to make them happier and more com- 
fortable abler in play and woric and so lead them 
to regard the study of the laws of health as worth 
while The author has already made a favourable 
impression among teachers in this country by hiR 
earlier book The Wonderful House that Jack Has 
and the present volume is likely to prove useful since 
It provides brightly written and well illustrated lessons 
on the simple ficts of human physiology nnd hygiene 

Thi English I^kes De>.cribed bv A G Bradley 
Cante^ury Described by Canon Danks Oxford 
Described by h D How Ml pictured by F W 
Hash hurst Fach pp 56 (London Blackie and 
Son Ltd 19 10 ) Price 2s net each 
Tue first three volumes of a scries designed to brinf, 
before readers the beauties of England are certainly 
ven attractive btioks The text is interesting touch 
ing lightly history geography archaeolopy and any 
other subject able to contribute facts or fancies likely 
to arrest the attention We imagine the volumes are 
not intended to serve nnj senous purpose, but though 
unsuitable for guide books thev w ill certninlv become 
favourites with lovers of the districts they severally 
describe 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by hts correspondents Netther can he unaeriake 
to return or to correspond with the writers of refettod 
monuseripts intended for this or any other part of Natukr 
No noHce is taken of anonymous commumcations ] 

The Temperature CondiUoae within Clouds 

At the meeting of the British Association for the 
Advancement of Science held in Winnipeg last August a 
paper was read before the Phvsics Section by Prof A 
Lawrence Rotch director of the Blue Hill cSbservatory 
in which a ruw* of temperature was described as having 
been recorded by a ballon sonde meteorograph In passing 
through a cloud In the discussion which follow^ con- 
siderable doubt was expressed as to the possibility of such 
a condition existing That diere was an increase in 
temperature recorded by the meteorograph as it passed 
upward through the cloud there can be no doubt (see 
diagram in Meteorologische ZHtschrift December S909 
P 554) Dr John Aitken in Naturx of November 18 
1900 ways that he sees no reason to question the truth of 
the record for he has on numerous occasions observed 
similar increases of temperature while enveloped in a cloud 
upon the summit of a mountain He directs attention to 
the fact that great caution must be exercised in obtateing 
temperatures under these cotjditions for, 90 account of 
the excessive radiation (hat occurs within the cloud unless 
tee instrument U suffideotly limlated irom the heat rays 
the thbrmogram will be vltmted In the case of the ascent 
referred to the increase df temperature was not unreal for 
due precaution in tee form of an especially prepared 
Insulator, had been taken to eliminate the effects of radla 
tion and the ventilation^ was sufficient 
In order to determine the temperature conditions within 
and about clouds for a Urge nuamr of cases an^examfrta 
tIon was made of the records obtained In the khs-IHghts 
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made at Blue Hill ObMrvator> Ihete data are par 
ticularly valuable for such a stud>» since in each flight 
continuous records of temperature pressure humidtt} 
wind velocity and direction were obtained for all hel(,hih 
reached by the uppermost kite below which the meteoro 
graph is attached to the wire In the kite meteorograph 
used the thermometer and the hair hygrometer are screened 
as much as is possible, thus rendering the heat received 
from radiation a negligible amount 
A total of sixty four kite flights were found in which 
the meteorograph penetrated a cloud and since in six of 
these flights two cloud-sheets were encountered, tho 
temperature conditions in seventy cloud-strata were obtained 
as a basis for the investigation Of these 63 per cent 
showed a rise In temperature of 3 o** F or more in the. 
upper part of the cloud or immediately above it 23 per 
cent showed no apparent effect of the cloud on the tempern 
ture conditions 7 per cent showed an inversion below the 
base of the cloud while the remaining 7 per cent showed 
on isothermal condition prevailing from the base to th 
summit of the cloud The flights in which the records 



Tig. I -^luvs of November ^ 1904, shewing mcrenst of temptrntare 
occurring within and above cloud 


were obtained were distributed with fair uniformity 
throughout the year, and the clouds encountered represent 
all kinds except cirrus and cirro-stratus these having rarely 
been penetrated Moreover although by far the greater 
number of flints were made in the daytoe, many flights 
at nl^t are Included 

In the largest of the four groups, namely the one 
InclwUng the flights which showed a rite in temperature 
in ^ upper port of the cloud or immediately Move it 
the increase usually began about half way between the 
base and the summit and persisted until the maximum 
temperature for the inversion was readied a short distance 
abo^ the uppermost part of the cloud Beyond that point 
^ usual Tate of decrease apcraximately the adiabatic 
rate for dry dr prevailed ar nigfi as the kite ascended 
In the next largest group, tha^ including flights In which 
tlw clmtd had no a^rent effect on the temperature con 
ditlons recorded, a fairly regular rate of decrease, some 
what similar to the adiabatic rate for saturated air, wag 
found In the next group, that including cases ip each of 
whidi there was an inversion below the cloud, the Increase 
m temperature persisted throughout the cloud and to various 
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heights above it, where a decrease again began In every 
one of these cases there were the characteristic cyclonic 
conditions of a shallow easterly wuid at the ground over 
laid by a warm south west wind with precipitation follow 
ing It IS thus evidi nt that the Increase in temperature 
was caused by the importation of relatively warm air 
and hence began at a height independent of the cloud the 
latter only reinforcing the larger warming In the smallest 
group, that including the five cases in which there was 
i practical!) Isothermal i ondition throughout the cloud 
the distinguishing char'icteristir was really that of the 
largest group for situe the usual condition m the lower 
free air is that of a fairly uniform decrease of tempera 
ture approaching the adiabatic rate for drv air an 
isothermal state is theoretically equivalent to an increase 
of temperature with mcrpnsing height such ns charactense 
the cases of the first group I f this be granted 70 per cent 
of the instances show an increase of temperature In the 
upper part of the cloud und beyond for a short distance 
This phenomenon of an increast of temperature Is 
entirely indi pendent of the difference in the adiabatic rates 
of dry and of saturnti d air that for the latter being about 
one-half that of thr former 1 he imrUtnl decrease in 

Mg IHt 



biG a — Curra of Awil 4 1005. ibowing increoie of umperoture 
Dcf Inning b«low loud 


relative humidity almost always occurring just above a 
cloud is probably simply the result of the increased 
temperature Dr Shaw the director of the English 
Meteorological Office in discussing the thermal relations 
of floating clouds says — A floating cloud, a finite mass 
of air carrying water particles is losing by radiation 
into space (at night) through the clear air nbo\e it more 
heat than It receives from the earth bene'tth the water 
f^lobulei will in consequence of this loss of heat evaporate 
and the cloud will vanish (Quarterly Journal of the Royal 
MeteoroMcal Society vol xxvlli laa p 05) It is alto 
worthy 01 note that in a balkxin vovage made In Germany 
recently, not only was there noted a ** warming above the 
cloud or at least above the lowest plane of formation * 
but on increased temperature was recorded In a stratum 
of ordinary haze (Elias and Field Quarterly Journal of the 
Royal Meteorolog cal Society vol xxxi 134 p 125) 

Andrew H Paluxr 

Blue Hill Observatory Hyde Park Mass May s 


Bddy Formatirn— A Correction 
Im Prof Bryan s solution of the problems In eddy 
formation (Nature, February 3 p 408) no nwtlon is 
made of the fact that a vortex m one plane at rest whwj 
the method of conformal representation U used does not 
In general lead to a solution In which the correepondlng 
vortex It at rest 
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iaking n siinfflc vortex at at reiti let 
w^tm log (#—#,) 

Transform by putting *=»/(<) and let s,«/(t ), 
w = /w log !/(/)-/W 

= log {/-/,) + »«; 1 I 

e\panding in the neighbourhood of and at the vortex 

thf first part giving the velocity due to the \ortox itaelf 
and the second the motion of the vortex The vortpx will 
not be at rest unless /'(tJ = o 
Fmploying Prof Br3anB method to obtain a solution 
giving a vortex at rest In the t plane in the cases con 
sidered b> him with the vortex in the a plane not noces 
snrilv at rest we have 

ft . - , _ 


w*U +1/// 


c ’-a + i6 


•=/(/) 
a + 

Then the velocity at any point Is given by 


^=|u+-""- - l/( 

at I s-a-iA %^a‘\riby 
At the vortex the motion is given by 

'*^=/u /*W \nt'\ 


omitting the infinite term due to the vortex itself If the 
vortex IS at rest 

V" + !^ =o (0 

tl Z L/ (/,)]* ' ' 

and if the velocity at s«o in the s plane vanishes 

,, Mm6 ^ f . 

(») 

Prof Bt^aa'a first transformation Is sof so lh< con i 
dition (i) becomes since + 

U-«+‘-2! =0 <«> 

%b % + 

If n IS not unity, (i) and (a) give 
nmt\ 

which lies outside the prescribed limits of n Conse 
quintly no solution of this type can be obtained giving n 
vortex at rest 

Prot Br> an s second transformation is 
7 != 

( ondttlon (i) becomes in this case, since 

, rS t -i- •*}* ° 

which gives 

( 3 ) 

+ ^ -=0 ( 4 ) 




I Tba NuttitiVd Value of BUck Breaa 

It appears to me that thf* contributor of thi irticle on 
this subject in Natukk of May 5 has overlooked one elU 
important question vix ho'Vi, much of the nitrogen present 
in each form of bread is actually digesUKl 

I had occasion to look up this question last year as I 
happen to be a politician who 15 particular about his 
facts ’ and 1 agree with your contributor in detesting 
allegations political or otherwise that are wanting 
in scientific accuracy * I referred accordingly to 
Wyntcr BIjth a Foods their Composition and Anal>sis 
and found on p 173 a table showing * the amount of dry 
substance &c abMrbcd in percentages of (a) North 
( erman black bread {Pum^rnicket) made of whole rye- 
meal with leaven (b) Munich rye bread which is a mix* 
tun. of rjc and coarse wheat meat with leaven (r) white 
\thtaten bread 

The percentages absorbed were — 



Dry sabttUiiice 

Nitrogen 

ia) 

80 7 

57 7 

U*) 

899 

778 

U) 

944 

80 I 

is thu^ shown 

says Wyntcr BIjth 

that of the- 


Equations (3), (4), and (a) cannot be satisfied by any 
values of a 6 and m A solution of the two-dimensional 
problem of liquid impinging at right angles on a plate of 
finite breadth with two stationary vortices at the back of 
the plate and finite velocities at the edges is impossible 

B f! Harper 


Mx Hakpsk Is quite right It would appear from his 
investigation that it is impossible to apply the transforma 
tions in quMtion to fluid motions with stationary vortices 
notwithstanding that a vortex transforms Into a vortex and 
a fluid particle oihar than a vorUx whldi Is at rest trans* 
forms into a partida also at rest It Is a pity that this 
fact was overlooked and that results were consequently 
published which are of less interest than was supposed 
at the tlqie G H B 
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black bread a person would hav< to cat very much more 
than of white bread I workpd out tluj coroUarv of 
these fact«< in a letter published in the Western t>atlY 
Mercury of February 18 iqoq and showed that on the 
basis of these analvticil results it would be necessary to 
eat 8 Ib of Pumperm kri to obtain the nitrogenous nutn* 
ment affonled by 5J lb of wheaten bread 

My copy of Wynt* r Blyth s book was published in 1R88 
and his results are quoted from G Meyer s expenmpnts 
It is of course possible that during the last twenty years 
Meyer a results may have been proved wrong and that 
pure rye bread has been proved to \icld as much digestible 
nitrogen as wheaten bread yields Should this bi the rase 
I shall be much obliged bj information as to the Jnti st 
and most trustworthy experiments 

Frank H Perky Cosip 

Polperro Cornwall May x6 

Tiir criticism is quite to the point but is not the last 
word to be said on the subject It Is well known that nr 
the digestion of whole meal breads there is larger waste 
but on the other hand if in the initial material there Is 
a greater amount of certain constituents then in spite of 
q larger percentage waste the actual quantity of these 
Ingredients utilised in the body may be greater In 
Rubner s experiments cited in Standardisation of Brd&d 
Bread and Food Reform League ** this was found to be 
the case The percentage of mtrogen absorbed from white 
flour being 70-^3 and that from ^ole meal being only 
fiq ^3 nevertheless the actual amount absorbed from equal 
weights of the two materials was larger in fjie case of the 
w1v>lc meal and this was even more marked with'^the fat 
and the inorganic constituents but at the moment 1 am 
unable to find similar analyses relating to black brf*ad 
^l^lf Tta Writer of the Articck 

Native Tantalum 

Since the communication by Mr P Walther regarding 
native tantalum from the Ural Mountains was published 
in Nature of September ifi 190^ (p 335) another smalt 
quantity of a few dekagrams of nauve tantalum has been 
recognised In the collection of the deceased mining director 
having been collected from the Altai Mountains U was 
found in very similar Hrcumttances and at about the same 
time as the tantalum from the Ural Mountains The 
difference !s In the Impurities the Altai tantalum contains 
gold from a slight trace to 0-069$ hut no trace 

of manganese tin and niobium could be detected \ the 
latter three have been found in the Ural tantalum The 
average percentage of tantalum It 9^*^ per cent The 
average measurement of the oyttalt n about o-t mm and 
the crystals are of the regular sys tem as In the Urat 
tantalum The hardness (beHveen 6 and 9} and the tpedfie 
gravity (11 a) are the same The speclnc gpevily men 
Honed In Natou of Sept em ber 16 1909 hoa been found 
too low the error being due to air bubbles 

Newcastle-on Tyne W vom Joftn 
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7 HE RECENT FRLPTION OF MOUNT FTNA 

E VFRY eruption of Mount Etna since i88^ his 
taken place on itb southern slope The erup- 
tion of 1883, which was preceded and accompanied b\ 
vtry <*evere earthquakes caused a radnl fr icture 
running roughiv from north to south from the ten 
tral crater to an altitude of 950 metres on the tforc 
sDid slope but th it eruption \\ as abortive onl) 1 isl 
ing three dajs and forming ver) small craters ind 
insignificant flows uf 1 1\ i 
The eruption of 1S86 took place on the same fr »c 
ture of 188^ without anv srvere larthquakes \ 
large crater was formed i great mass of la\ 1 was 
txpclkd and the iruption lasted twenty da)K 

Ilie eruption of i8()2 on the suue fricture of 
iKS^ was preceded ind ictompamed hv a fiw slight 
« irthqu ikes it formtd four large craters md other 


figures approxim iith giving the altitudes of the 
middle of the iruptivc areas — 

Eruption of 1883 «1 unde 1050 m 



1886 

1450 m 

diflTcrence 400 m 


IS92 

1850 m 

, 400 m 

1 

1910 

2175 m 

» 3 * 5 ® 


I his suggests therefore ih it successne eruptions 
break out on the sanit fr icture hut each higher than 
the last This is e isil\ explained bv the fact that the 
liMi of an eruption tending to flow down> within and 
upon the fracture doses it in the lower part and 
kaves it more or less ojien in the higher where oon 
scqucntl> another eruption may be produced more 
casih 

Wi now come to the recint eruption From the 
earh hours of M irch until Sh i^m am, the 

1 


I 



Fig. x-ErupdonorBtiHiiMofromth«bd|huN>V£. AprU4.i9io. by U 


smalt craters emitted ^till more lava than the erup- 
tion of 1886, and lasted six months Thus during 
these two eruptions it appeared that the lava found a 
passage prepared, whence its emission was easy 
During the month of April, 1908 there was an 
eruption the eastern slope of the Valle del Bove 
It was accompanied by u few slight earthquakes but 
no raised craters were formed little lava was ex* 
pelled, and the disturbance lasted less than twentv- 
four hours Evidently this also was an abortive 
eruption, pfobably because (ha it did not take place on 
the fracture of 1883) found no free opening for 
the emission of the lava and met instead the unyicld 
Ing rocks of the higher parts of the Valle del Bove 
If we consider only the eccentnc er upturns, those 
which have taken place since 1883 (including the re- 
cent eruption which as will be seen, is on the same 
radial fracture as the others), we find the following 
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seismographs of the Observ Uury of Catania registered 
many’ »ignt shocks which followed one another almost 
continually Of those which in the large seismograph 
h id an amplitude (2a) greater than i mm thei^e were 
twelve the severest of which (2a=i3 mm) took 
place at 2h a m But even this last shock w as 

not felt by tKc inhabitants of the villiges nearest the 
place of the eruption so that it did not raise any 
alarm These circumstances together with the fact 
of Its being night and e%eryone asleep prevented any- 
thing abnormal teing observed on the volcano until 
8h 15m am \t this hour rising above the mist 
and al^ve the Piano del I ago a thin column of 
steam was seen widening at the top and taking the 
charactenstu; form of a pine (Pinus itoltcus) In 
fact, a large fracture had been formed having a 
lenf^ of almost 2 kilometers from Monte Gastello 
to the western base of the Mnntagnola in the direc 
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tton of N N W , beti^een the heifj^ht of 1050 metres 
and 2^00 metres nnd on the old fracture of 1883 
In the new fracture ^cre a great number of craters, 
which emitted lava bombs incandescent lapilli and 
clouds of steam and dust (Fig 1) At first the lava 
issued from the highest point and formed a small 


tioned its width reaches half a kilometre, below the 
the width even reaches one kilometre 
The depth of the lava varies from a few metres to 
hundred metres in some places The lava reached 
the lowest point near the Clitema della Regina ten 
kilometre from the new craters on April 6 



Fia a^liiiTa Sowing from lower ernters on JCloa. Fhotagrwph by Mr W Schhtter 


stream going towards the south which had the The hij,her streams continued to flow and extend 
length of nearly two kilometres, but afterw irds the until April 20 when the flow of lava ceased and the 
principal emission was from the lower cr'iters from (ruplioii u is it an end It had therefon lasted 
which a perfect river of molten rock, fifty metres wide twent) nine days A Ricc6 

rapidly descended towards the south ( 1 14, 2) When 

It reached the cast side of Monte V iRu nt ii distance „„„ hTHKnt raph\ ns QntJTHtrtfM tuntA ■ 

of two kilometres front these craters having found a hTilr^OC RAPHY OF SOUTHERN INDIA 

narrow pasMige between the above mentioned moun [ ^ 0 ( HIN has now followed the good example of 
tain ind the first lava of 1892 it formed a inaj^nifh ^ the neighbounng South Indian States Mysore 

If nf fierv cascade ten metres wide and twenty metrfi and Iravancore, in carrying out a survey of its popu 

in height (Fig 3) I hen it flowed on towards S S W lalion llic account of the survey conducted by Mr 
passing Mount Son i on the east then towards the f K Anantha Krishna Iyer will ultimately consist 
south, going through a gorge between Mount Sm of three volumes The first devoted to an 
I <0 and Mount Rinazzi Be>ond the obstacle formed account of the forest and other low-caste tribes has 

now appeared to be followed by a 
Tm Ti '»«^nnd describing the higher castes 

^ « and a third dealing with phylrical 

anthropology The work is tm the 
whole a creditable performance and 
It is illustrated by a good au^es of 
photographs More precision in the 
matter of quotations and references 
18 to be desired With the last 
census report of the State the stu- 
dent will now possess ample in- 
formation regarding the people 
The work Is introduced by J 
Beddoe who discusses recent con- 
tributions to Indian ethnology His 
note IS followed by an essay from 
Dr A- H Keane in which he jtfo- 
pounds his views on the orlglh of 
the races of India Criticising the 
conclufiofls of Sir H Ririey* he lavs 
down fomr principles First, that 
there is no fundamental unity In the 
praple the superfipi^ unlfo^ty 





and due 

not to a ^tandfMl primordiia) unity, 
but to secular interminglings of several originally 
distinct ethnical groups superinducing surface re- 


Fio.^— ErapeipaorEtiMon Marchtpi isio- Um flUl from S F Photosiwpi^A Rkd*. than IS COmmonI 


b> this gorge the rate of movement of the lava* 
stream diminished owing in part to the fact that the 
sdopc of the ground is less, out the lava spread out 
considerably In fact, from the lower craters to the 
cascade the lava-sjtftam is no more than 100 metres 
wide bpt from the cascade to the gorge above men- 
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dastical Hindu writers dalming racial unity are castes may avoid him, a Nayadi pollutes a Brahman 
worthless, being mainly in the interest of the by approachiqg within a distance of three hundrad 
twioe-bom and primly class Thirdly that paces and a priest can punfy himself only by renew* 
there are five primary stocks out of which the ing his sacred thread, bathing, and oonsuoiing the 
present population has been formed— Ne^to pro- five products of the sacred cow Mr Iyer with some 
baMy derived from Malaysia , Kolarian Dravidian regret, admits that this policy is naturally driving the 
and Aryan who arrived in the order named from outcasts into the arms of the Christian mlssionory 


and Aryan who arrived in the order named from outcasts into the arms of the Christian mlssionory 
beyond the northern mountain ranges, lastly, the conversion immediately elevating them in the social 
Mongol, now mainly confined to the Himalayan scale, and placing them on a level with their new 
slopes Fourthly, that three groups Kolarian Dravi brethren It is clear that if Hindus desire to secure 
dian, and Aryan, are represented by distinct linguistic Anglo-Indian sympathy and retain these people 
stocks, and that hence compound terms, like the wlmin their religious organisation, they must set their 
Indo-Aryan Dravido-Munda, and Scytho-Dravidian own house In order and must lose no time in joining 
of Sir H Risley are meaningless if not actually mis- the new assoaation which has received the patronage 


stocks, and that hence compound terms, like the 
Indo-Aryan Dravido-Munda, and Scytho-Dravidian 


leading It is needless to say that perhaps with the of the Guicowar of Baroda and aims at more con 
exception of the second these principles will be dis- siderate treatment of the depressed races of which 
puted by various Indian ethnologists The fact is the present book gives a comprehensive description 

that the collections of physical measurements in India _ 

itself and still more from border lands, are at present 

insufficient for a s^bjMnt of these tangled problems SHEt FIEl D MEETING Ot THE BHITISH 
Among the m^^Hfimsting topics discussed by ASSOCIATION 

Mr Iyer perhaps mRnost valuable is his account of A $ announced already the British Association will 
the Oti black magic of the Paravans bv which the “ meet this >ear in Shefheld under the presidency 
adept believes that he can acquire the power of trans- of Dr T G BonneV F R S Members of the asso- 
ciation who have not seen the city 
since the Hst meeting there thirty 
one years ago will find themselves 
now auite at sea so great have been 
the changes in streets buildings 
fi^row th , and it may be added 
public spirit during that time It 
hns now been found possible not 
onlv to provide ample accommoda- 
tion for the MH;tional work but to 
do so compacth ill the sections ex- 
cept one bcin^ withm a fewr 
minutes walk from the reception 
room The reception smoKing 
writing and general committee 
rooms will be housed in the suite of 
assembly rooms belonging to the 
Cutlers’ Company which were used 
in iSyj for the evening soirdes The 
reception room of that date is now 
allotted to Section E The Cutlers’ 
Hall IS also close to the tramway 
centre and so is easily accessible 
from all jiarts of the city 
The evening discourses are to be 
TbsKmiaiit Praycn btftm Vicdklion Fro« Th« Cochm 1 nba aadCMtct. given in the VlCtona Hall a place 

easy to speak in and e isy to honr 

formation into an animal of causing and curing in The Lord Ma>or (lord hitzwilliam) will give a 
disease, and so on It is, however unlikely that the soirde at the Town Hall and the Ch mcellor of the 
sorcerer, bein^ lure both pneet and intercessor, University (the Duke of Norfolk) one at the Univer- 
settles the relation of magic to religion sity The latter is to be associated with an evening 

Much information is provided on the subject of the garden party in the Weston Park which surrounds 
aocial relations of these outcast tribes Probably the University to be given by the local committee 
owing to their protection from the inroads of foreign A series of garden parties is being arr inged of which 
invars, the Hindus of South India, whose example one hdll be given by Lord and Countess FiUwilliam 
has b«n followed by the outcasts surround them- at Wentworth Among oth* rs excursions are already 


perhaps 
iciples wi 


with the of the Guicowar of Bar<^a and aims at more con 


Tb« Kaobuit Praycni btSm Ficdkdon Fro« Th« Cochm 1 nba aadCsBict. 


formation into an animal of causing and curing 
disease, and so on It is, however unlikely that the 
sorcerer, bein^ lure both pnest and intercessor, 
settles the relation of magic to religion 


sMves with a number of tabiu in regard to 
(ion by touch, the use of common foodj on 


to the pollu arfaitg^ to Chatsworth and Haddon The Dukenes 
and the like and Bfrchinlee in the heart of the wild Peak countiy 


much more stringent than those whldi arc In force where huge reservoirs arc being construct^ for the 


among the northern raees. For instance the Kadars Water suppn or 'ynemeia utrruy «i*u 

prinuHve dwellers in the forests, arc contaminated bv l..elcester The latter are a portion of the develop- 
the touch of a Malayan a cognate tribe The edu ijient wlilch is rapidly transforming the district i^nd 
Gated Madrasi is prone to accuse the Anglo-Indian of the Peak into a lake country the vallejs running down 


Water supph o 
l..elcester The 


of Sheffield Derby Nottingham and 
e latter are a portion of the develop- 


Insolence in restrio^ng social intercourse with 


the Peak into a lake country the valle>s running down 
from the high moors being dammed to form in many 


him, while he himself, in his deali^ with the lower cases extremely picturesque sheets of watw 
ttibn is much more restrictive Thus even the pre- The various committees engaged in making the 
sauce of a Pulayan in a town or market is considered arrangements are determined to make the mating a 
a source of defilement, and *' they arc shunned as if suoceee ao far as they are concerned The sdentific 
infected with plague , the Vatan, when on a public success will depend on the association itself A large 
r^, bss continually to call out so that the higher attendance of members is expected not onh because 
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of the iocal attractions but bccnuse a meeting in the 
colonies hus gcnerallv been folloiiked b> a large meet 
ing at home Few places have jndustnes the opera 
ttons of which afford such Interest to visitors To 
see an armour plate rolled or the forging of some 
hu^e mass of r^hut metal Is a sight for a lifetime 
whilst the variety of the industries engaged in some 
form of steel making or silver plating Is very great 
Arrangements are oemg made whereby a large 
number of the more important works will be open 
for inspection by members 
ft IS generally supposed that Sheffield is a sort of 
city of dreadful night and that it and smoke are 
convertible terms 1 his is however a aimplete delu 
Sion Few cities of its sue have more delightful 
suburbs or such picturesque scenery in the neighbour 
hood The city stands at the confluence of five 
valleys with contnbutorv streams to the Don Ihc 
ridges between rise shnrph to 900 feel above it and 
then run up to the grouse moors the valle>s being 
each distinctive and well wooded Tlu neir neigh 
bourhood is full of histone and archseological intirest 
Sherwood Forest is on one s^de and I ittle John*ic 
gnve on the other llie Peak caverns the beautiful 
^rwent valley with Chatsworth and Hidden and 
the gorge of Matlock are close at hand and the 
whole district is a pedestnan’s paradise It is hop^ 
no member of the association will be deterred from 
coming by what he has seen from the railways which 
in many cases actually pass through some of the 
large works 


PROF ROBFRl KOCH For Mem R S 

B y the death of Prof Kobert Koch there goes from 
amongst us one of the most remarkable men of 
his time a man of tremendous determination great 
capacity and indefatigable energy who has left an 
impress on the science and practice of medicine such 
as IS made bv u few exceptional men only It would 
be affectation to sav that all hts work is of equal value 
for although under his hand and mind no subject 
could remain unaltered his pioneer work on the 
isolation and cultivation of bacteria in solid medio, 
his studies m anthrax and his work on tuberculosis 
and cholera must always stand out above any other 
that he did The controversial methods of his earlier 
years as exemplified by his controversy with Pasteur 
in 1883 were succeeded by methods of a less pungent 
but equallv vigorous chAracter« but his arguments 
were always respected even by those who did not 
agree with him as those of a man thoroughly in 
earnest whilst his utterances could always be accepted 
is those of a man who had every right by reason both 
of experiment and experience, to give full and free 
cxpession to hit opinions, winions that must be care- 
fully weighed and considered especially by those who 
^/tger most widdy from him 

^torn in Klausthal Hanover on December ii 
1843 Robert Koch was a member of a large family 
His father held some official position in the Depart- 
ment of Mines and Forests ^t nineteen Koch com 
menced his medical studies in the University of 
ffOttingen at which he worked for five years Kher 
j^ing his State examination and taking his degree 
'Tie became assistant medical officer in the General 
Hospital in Hamburg He then engaged in private 
practice first at Langenhagen, near Hanover mov 
ing thence to Radcwiu, where he remained until he 
went as a volunteer surgeon with the army in the 
IFr^ncoPrussian war In 1873 he again started prl 
vate practice this time in Wollstcin, in Posen where 
he commenced his investigations and studies on the 
isofation of pure cuUutr^ of hadlH studies which ]ed< 
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to the method of cultivation of bacteria on solidifying 
media a method to the use of which we owe many 
of the most important advances made in the bacteri- 
olofp^ of disease 

Up to Koch's time Salomonsen s and Cohn s 
methods of isolating single bacteria were the only 
methods available Salomonsen mixed a very small 
number of organiHins with a large quantity oT blood 
and drew the mixture into a senes of long, fine glass 
tubes, then as the organisms grew and used up the 
oxygen in the blood little black points made their 
appearance along the course of the tube Blood taken 
from the tube broken at one of these black points was 
pfCen found to contain a pure culture of a single 
organism only ihis method of course could not 
receive very general application but as the blood 
might coagulate in the tube the organisms could not 
move about at all readily until the clot was broken 
down or decomposed by the organisms themselves 
Cohn s method consisted in diluting the culture con 
taming the organisms with very large quantities of 
broth and then takmg a single drop and transferring 
It to a flask or tube containing broth in this cim 
the obser\er trusted to the dilution being so great 
that a single drop Avould contain only a single or 
ganism Fliese methods imperfect as they were were 
used by Pasteur and Lister in their investigations and 
were brought by them to- considerable efficiency 

Koch’s method of isolation was exceedingh ingeni 
ous but very simple Taking a nutrient m^ium con 
taining meat juice or sugar along with certain saline 
constituents to which had been added from 5 per cent 
to 10 per cent of gelatin he boiled or heated the 
mixture several times to 70® ( or 80® C in order 
to destnn an\ germs that might already be present 
The matcnni to be investigated was then added to 
this ^erilised nutnent medium whilst still in a fluid 
eondition Fhc mixture was then well shaken so as 
to distnbute any organisms that might be present 
and poured over a glass plate sterilised by heat con 
tamed within glass vessels similarly sterilised When 
this nutrient medium cooled down it became a solid 
jelly and the organisms were fixed in position each 
organism giving rise to i colon\ w that rich or 
ganism with its pro^ny was isolated and could be 
studied separately At this date we are apt to lose 
dght of how much bacteriologists owe to Robert 
Koch for this simple method which was devised by 
him in order that he might study more thoroughly 
thim had vet been done the anthrax bacillus the 
bacillus that gives rise to splenic apoplexy in cattle 
and to one form of malignant pustule in the human 
being By means of this method too he was able 
to isolate and study various organisms found in 
wound infection and in septkaemias of certain animals 
die results of which are mven in a paper translated 
at^l published in 1880 in the Transactions of the New 
Svdenham Society His studies on the production of 
im^uAlJy against anthrax in csMe and sheep were 
jjlowrever antidjxitcd by Pasteur who in 1881 gave 
his marvellous and striking demonstration at 
Chartres 

In 1880 Koch was appointed Government adviser 
to the Impenal Board of Health and in the labora- 
tories in the Louisenstrasse carried out that series of 
investigations which ended in the demonstration df 
the presence of the tubercle bacillus in the diseased 
tissues of tuberculous animals «md in the sputum and 
tissues of human beings sttfleHhg'from tuberculosis 
iHfere again hts ingenuity and mastery of methods 
enabled him to do what so many others had failed 
to accomplish — to stain the tubercle tmcilluif in the 
tissues and to isolate and study t)iis organism on 
artifieffd media outside the As trfs tubercle 
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tmciHuh would ^row luxurianth only nt the bodv tem 
perature, Koch found it necessur> to obtain some solid 
medium that would not melt nt t^at temperature and 
4.oin^ on the ppnciplc tl^at the fluids of the bod\ 
would probably nfTord the best nutrient medium for 
an organism that gro\\s so readih in the tissues ho 
took me blood serum of sheep calves &c ^hich nut 
only contained the necessary nutrient elements for the 
bacillus but was consolidated W heat and he found 
that if the consolidation were effected at a suflicicnth 
low temperature the medium n tamed most of its 
nutrient properties Here again was a tremendous 
advance and his paper read on March 24 18S2 

bt fore the Berlin Physiological Society 'ind published 
in the report of the Imperial Bo.ird of Health was 
received with nocl imation on every hand and although 
criticism of nil kinds was directed ngainst his And 
mgs Koch maintained his thesis against all comers 
After this work on tuberculosis Koch was mturilh 
louked to not onl\ b\ his own countnmen but b\ 
scu ntific men of ill countru s as the m in most likely 
la solve the questions bound up in the causation of 
cholera In he went out to Eg\pt on a qutst 

for the causa causans of cholera ind in 1H84 acted 
IS chairman of the German t hoU n ( ommission 
which carried out much of its work in India His 
works on cholera one volume publi«>hed in 188a and a 
>>econd in 1804 must be looked upon is classical mono- 
graphs and from 1884 onwards the cholera vibrio or 
caimma bacillus became indissolubh issociated with 
choltr 1 as its prime etiological factor 

In 1885 Koch was appointed professor of hvgiene m 
the faculty of medicine in Berlin L mversitv tnd his 
classroom and laboratorv became the resort of stude nts 
from all parts of the world as the\ had alread) beni 
at the Gesundheitsamte though on u smaller scale 
His pupils there trained took up manv of the 
problems foe the consider ition of which he had neither 
time nor energy In i8qo at the tenth Internation d 
Medical Congress ho announced the discovery of 
tuberculin md in a scries of admirable experiments 
demonstrated the action of tuberculin as an immunis- 
itig agent an aid to diagnosis, and even as a curative 
when injected into animals already suffering from 
tuberculosis The announcement of this treatment 
seemed to give hope of prolonged life to thousands of 
tuberculous patients many of whom clamoured to be 
treated The method however had not been suffl 
cientlv fully developed and there can be little doubt 
that It fell into disrepute not because it failed to 
accomplish what had been claimed for it b\ Koch 
but because It failed to give such results as had taken 
form in the imagination alike of patients and of 
medical men who could not understand the limitations 
of such a method of treatment — a method still in its 
infancy lliose however who reaUy studied the 
tuberculin treatment never lost heart and in 1807 
Koch reported a new tuberculin with which much 
more satisfactor> curative results have since been 
obtained There can be little doubt that some modi 
flcatlon of this method must form the basis of an\ 
specific curative treatment 
In 1891 Koch was appointed director of the mag 
nificent new Institute for the Study and Treatment of 
Infective Diseases and here with his band of 
wxirkers in which were men whose reputation is now 
world wide, continued to work out some of the 
problems In ovhlch he was now interested In 1896 

he was called to South Afncd to studv nnderpest a 
disease wrhich with the aesi^tance qf l^olle and 
Turner he traced to its ct^ise and for which he de-v 
vised a method of immuiilsation As the result of 
these observations on which were built up Investign 
tions b> later workers^, rinderpest has beepme a 
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manageable disc ise \t thii» time Koch first look up 
the question of sleeping sickness but like most other 
observers, he failed at tht outset to find inv organism 
that he could tssoci ite causiillv ith tVie disc ise 
Prom this he turned his attention to the bubonic 
plague studying it m India and German East Africa 
hollowing up the observations of \ersin and Lowstm 
and trailing down the baciUus of pligue he found 
that It was rtallv convived bv rats and that however 
It w is endemic 111 Mr sopotann 1 m Hunan in (_hina 
in Tibet and Mecca md in Kissiba \ ittoria Nj in/ i 
As a result of his obsr rv itions he expressed the hope 
and issurance that in iiini. these pi igue centns might 
be cleansed and when thr nservoirs md carrnrs of 
the disease could be Uk ihsH pi igue might gr idu ilh 
be cxtermin ited How f tr these prognostications may 
be realised it is still i irl\ to si lu but tiir Lontinuation 
of this lino of research md tht tricking down of 
the flea as a further e irner h tve undoubtedlv brought 
this period nearer 

In 1901 Koch exploded his great bombshell at the 
International ( ongress on Tuberculosis m London 
when he said I feel justified in mamtnning that 
human tuberculosis differs from bovine and cannot bo 
transmitted to cattle ITvat he wished further 
evidence however is evident from the fact that to this 
statement succeeds the following — It semis to me 
very desirable however that these i xperiinents should 
be repeated elsewhere in order that ill doubts as to 
the correctness of my assertions m iv be removed 
\s roj^ards infection of lh< hum in subject bv the 
material from tuberculous cattle he said — 1 should 
I estimate the t xtent of infection b\ the milk and flesh 
of tuberculous cattle and the butter made of their 
milk as hard!) greater thin th a of htreditir) tnns- 
niKbion and 1 therefore do not deiin it advisable to 
take any measures against it It was this last state 
ment to which special objection was imdc ns it In 
volvcd ouch a complete alteration in our method of 
procedure In connection with milk and milk products 
from tuberculous cattle It is not necessarv here to 
refloat what has been now before the public for so 
long in the Interim Reports of the Rov il Commission 
on Tuberculosis and of the German Commission on 
Tuberculosis the Transactions of the International 
( ongress on Tuberculosis at Washington and many 
papers by individual workers Moreover there seems 
some reason to believe that latterly Koch had modified 
his views somewhat in so far that in his interview 
with the Ttmes correspondent in Berlin during the 
earlv part of last year he stated that the Differences 
Ntill unsolved between mj critics in the Koval Cony 
mission and m>self have been greatly reduced*^ by 
further examination and are now very shght As 
shortly before hi« death ^och was making a very 
thorou^ search for the bacillus of bovine origin in 
cases of pulmonary tuberculosis it is to be hqp^ that 
hiR colleagues and hterar> executors will pve the 
world the results of his investigations 

In 1903, still in search of fresh fields to conquer 
he returned to South Afnca to study on the spot coast 
ftver (allied to Texas fever) a condition due appar- 
ently to the presence of protozoal parasites in the 
blood At this period his investigations were occupy- 
ing so much of ms time that in order to devote himself 
to them more thoroughly he retired frojh his portion 
as director of thfi Institute for the Study and Treat 
nient of Infectious Diseases la 1005 he was awarded 
the Nobel" prize in recognition of hirf great sendees 
to medicine, an award approved bv all 

In 1906, returning to hast Afnca he continued hit 
studies on sleeping sickness especially in relation to 
its treatment by atox\l At one time it appeared as 
though he had obtained a drug specific for this 
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disease It was found* however dmt although there 
was atnelioration In the condition of the patient in 
the early stages of the treatment* the soon loet 
Its effect whilst certain sequelss* e g blindness the 
results of the action of tlw drug led men to be 
exceedingly chary of using it In connection with 
sleeping siclcness, Koch* fmlowing up Bruce’s theory 
of a living rejMurvoir In which certain parasites might 
exist without giving rise to any definite and appreci- 
able disease* instancing the wild buffalo* where the 
parasite is iKpt alive in its host without apparently 
doing any oamage* but ready to attacK non- 
immunised animals when earned to them by the 
tsetse fly {Glojsina morsitans), Koch suggested that the 
crocodile might be the reservoir host of the trypano- 
some that gives rise when carried to the human being 
by another tsetse fly (Glosstna paipi^s) to sleep- 
ing sickness and he then made the suggestion after 
wards carried out that the infective zone around 
certain waters should be cleared of its underwood 
and the crocodiles lurking there and in the neighbour 
ing waters killed Koch also worked at malaria in 
Java and In the Malay Peninsula He studied black 
water fev:^r and tned to determine its relation to 
malaria or alternatively to quinine poisoning con 
tracted during the treatment of malaria ^ 

Koch’s last great public appearance was at the 
Washington Congress on Tuberculosis m iqo8 when 
he announced that he intended to devote the remain 
mg years of his life to the settling of the question 
tiut he had raised in London eight years earlier and 
everyone hoped that he had some yean» of useful work 
before him These years have b^n all too few and 
we cannot expect that the work he then undertook is 
finished 

The record of a man’s work is ins best obituar> 
notice ' and in such a case as fiiat now under con 
sideration the writer is relieved of an tnormous 
responsibility-— but this notice would be \erv incom 
plcte did It not contain some record of the honours 
iccordcd to him by his fellows especially those who i 
followed and appreciated his work Robert Koch was 
an honorary member of a very larLe number of 
learned associations amongst them of the Prussian 
\cidemy and of the Royal Society of London He 
had been Invested with the Prussian and French 
Orders of Merit and writh orders of various kinds 
awarded by the rulers of almost every State in 
Europe In some cases these distinctions might mean 
but little to those who come after us but associated 
wnth Koch’s name they must ever retain their signifi- 
cance as associated with one of the names on the 
imperishable roll of the great in science The death 
of Robert Koch involves a loss not to Germany only 
—all mankind is the poorer 


MAJOR PHILIP CARDKW RE 
liyf AJOR PHILIP CARDEW whose death we re- 
iVl cord With deep regret* combined a fine mathe- 
matical mind with careful scientific training and a 
remarkablo natural ability in grasping the pnnciples 
involved in any practical question Ho passed through 
Woolwidb Academy with even, honour and started a 
brilliant career in the Royal Engineers in 1871 He 
was appointed in 18^, instructor tn electricity at the 
Military Seboed of Engineering at Chatham and 
threw himsdf with great energy into those tnnumer* 
able electrical problems"' Which were being go rapidly 
developed In teiegraphy. tetofdiony. electric lighting 
and power In ifw be was sdected as the first 
electrical advisfr to the Board of Trade and be 
inaugurated the ruloi and regulations for the use of 
electn<% for puWic mip^y and far electric tramways 
and railways Tnese rules have formed a model for 
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ail countries and there Is very little doubt that the 
f freedom of water and gas pipes in England from 
etectrolysU due to stray tramway currents is the remit 
of the wise restrictions which blajor Cardew Ini^ted- 
The standardisation of electrical units was part of his 
work 

When Major Cardew retired from the Board of 
Trade his energies were diverted Into the execution of 
various lighting power* and traction schemes Under 
his personal ^idance every Government dockyard in 
the British Empire has bMn equipped with electric 
power and numerous electric railways* tramways and 
lighting systems originated He was a prolific in- 
ventor and his vibrator is largely in use in connection 
with military telegraphs whde the hot-wire voltmeter 
which bears his name was for years one of the few 
trusts orthv electrical instruments The Cardew safety 
earthing device has also been of great value tn con- 
nection with the public supply of electricity 

Major Cardew contributed a number of papers on 
electrical subjects to the Royal Society and the Insti- 
tution of Elcctncal Engineers 

His death at the early agt of fifty-eight is greatly 
to be regretted He vias intimately associated with 
ail the modern developments of electricity and his 
experience and advice ivere much in demand 


NOTES. 

In consequence of the death of King Edward VII the 
usual ladies’ conversazione of the Royal Society wiU not 
be held this year 

At a meeting of the council of the Royal Society held 
on Thursday May a6 at Burlington House* an address 
of condolence and homage to His Majesty King George V 
was adopted* and the society s seal affixed At the ordinary 
meeting of the societ> which followed the address was 
communicated to the fellows present by the president* Sir 
Archibald Geikle who spirfee as follows — * Since tiie last 
meeting of the society a great calamity has unexpectedly 
befallen the country and under the shadow of that 
mournful event we now resume oUr duties The death of 
King Edward is a national loss the full effect and nOkin 
ing of which cannot yet be appreciated We* fellowi of 
the Royal Society share in the universal sorrow that a 
life so revered so full of achievement and with the 
promise of still many fruitful yean should have been cut 
short In lu prime But we have also a more personal 
ground for regret The late King had been for nearly 
half a century one of our fellows and on hit accession to 
the throne had become our patron Among ths many 
claims which Hts Majesty had to our regard, not the least 
was the interest whl^ he always took in the furtherance 
of that natural knowledge which the Royal Society was 
founded by Charles II to promote. In our annals the 
name of King Edward VII will always hold an honoured 
place The council hat approved and sealed an address to 
His Majesty King George V In which* vri'hite expressing 
our condolence in the deep grief of the Royal Family we 
offer our respectful congratulations <m his accession to the 
throne of his ancestors and our conJMmt hope that his 
reign may be long and prosperous ” The addresi^ wa* 
then read from the chair and was adopted In alienee* the 
fellows present all standittg 

As we go to press the Terra Nova la starting on her 
journey with the British Antarctic Expodltioir* uid* ^ter 
caWng at a number o^ places* It expectad^to 'arrive at 
Lyttelton, New Zealand, about October 13 Hitherto 
Antarctic expeditions have sailed to the south ip the letter 
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'part of December but with the Terra JVooa it U hoped 
to penetrate the pack Ice at an earlier date than it hat 
been potalble for previoua expeditiona to do and accord 
tngly the ship will leave New Zealand towards the end of 
November and probablv reach McMurdo Sound about 
the end of December On arrival in McMurdo Sound the 
western party will be landed and as soon as the winter 
station has been established the greater number of the 
paity will proceed to the south to lay depdts It may be 
possible to start this party off not later than the third 
meek in January At the same time, the ship will leave 
McMurdo Sound and proceed to the eastward to explore 
King Edward s Land A sinall eastern party will probably 
be left with full supplies and some transport facilities 
After landing the eastern party the ship will return to 
McMurdo Sound and then proceed to the northward At 
the latest this will probably be in the third week of 
February If there is coal enough the Terro Nova will 
be directed to investigate the pack in the region of the 
Balleny Islands and to proceed to the westward or to 
the south of these islands These objects will occupy 
the ship during the month of March after which she will 
be directed to return to New Zealand The western party 
it IS hoped will by the month of April be safely established 
in the hut with suitable depdts laid well south of the 
barrier During the winter preparations will be made for 
an effort to reach the South Pole in the following season 
Captaii^ Scott states that ho does not propose to start 
upon the southern journov until the month of October 
1 hat month and the following will be spent traversing 
the Barrier and ascending the glacier He hopes to reach 
the upper plateau fairt> early in December and an td^al 
day for reaching the South Pole would be December 32 
Captain Scott will be accompanied by among others Lieut 
F R G R Evans R N second in command Dr L A 
Wilson chief of scientific staff I icut H I L Pennell 
R N magnetic and meteorological work in Terra Nova 
Surgeon G M Levick R N doctor and zoologist 
burgeon h L Atkinson R N doctor, bacteriologist 
parasitologist , Dr G L Simpson physicist Mr T 
GHflith laylor geologist Mr E W Nelson biologist 
Mr D G Lillie biologist Mr W G Thompson 

geologist and Mr C S Wnght chemist 

Sir David Gill K C B F R S , has been appointed 
a Knight of the Prussian Order of Merit The honour 
was conferred on Tuewlay through the German 
Ambassador in London by ordei of the German Emperor 

Dr W Thomas assistant lecturer In the I ivcrpool 
School of Tropical Medicine, has been appointed director 
of the new laboratories at Manaos, in the State of 
Amazonas. 

The death it announced in his slxty^hird year of Prof 
W Rose, emeritus professor of surgery at King’s College 
London, and author of a number of works on various 
surgical subjects including the standard textbook A 
Manual of Surgery," of which ho was joint author with 
Mr A. Carless 

The Harben lectures will be delivered by Sir \V B 
Welshman, FRS professor of pathology in the Royal 
Army Meditel College LondoH in the Royal Institute of 
PubJJi Health, on Juno 8, 15 and as, the subject being 
* Aati<typhoid Inoculation " 

Tbi Poufguoi Pom? having on board Dr Charcot and 
other members of his expedition to south polar regions 
orrfved at Guernsey on Tuesday Dr Charcot expressed 
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sutisfuctlon «lth the journey and said that he had acoom 
piished all that he had expected and had brought back 
valuable scientific results including a large collection of 
animal remains Among the geographical results !s the 
charting of land south of the Adelaide Islands 

The council of the Ko}al Society of Arts has elected 
the Hon Theodore Rooscvolt a life member of the socletv 
under the terms of the by law which empowers it to 
elect annually not more than five persons who have distin 
guithed themselves by the promotion of the society’s objects. 
The first American meml^r of the society was Benjamin 
hranklin who was cleited in 1755 

T HR annual general ineetin^^ of the Research Defence 
Society Will be held on Friday June 3 at 5 o clock In 
the library of the Ro>al Colkgc of Plnsicians Pall Mall 
hast S W llie chair will be taken by the Earl of 
Cromer president of the society The other speakers wUl 
be Sir Richard Douglas Pow U Bart K C V O Sir 

David Bruce K C B h R S Mr Anthon} Hops 

Hawkips and Mrs Scharlicb 

Tub Tiinej Geneva correspondent reported that on 
May 36, at 7 13 a m a violent earthquake shock traversed 
the whole of SwitzerHnd from north to south touching 
Bdle ZUnch Berne and Geneva Messages from Paris 
and Berlin showed that the shock was felt at Belfort 
Miihlhausen Upper AUace and parts of Baden At 
Freiburg the shock lasted for some se*ionds During the 
previous evening violent thundrrsionns visiUhI some parts 
where the earthquake was rniorded 

liiR animat meeting of th S Iborno Society will be held 
in the theatre of the Civil Service Lomonssion Burlington 
Cardens on Fridav June 17 After business has been 
transacted an address will be delivered by Mr J Bucklund 
on the traffic in feathers and the need for legislation The 
belbome Society of whiih the late Lord Tcnnvson was 
ind Lord Avebury now is president has recently been 
developing its work and increasing its activities Dunng 
last 3 car it acquired new oflices at 43 Bloomsbury Square 
in order to form a home for its library and to provide 
r(.ading and committee rooms 

The council of the Institute of Metals has appointed a 
committee to investigate the causes of the corrosion of 
non ferrous metals by sea water acids &c and by other 
ihemical and electrolytic reactions The members of the 
committee are — Sir Gerard Muntz Bart (chairman) 
Pi of H C H Carpenter (secretary) Captain G G Good 
win RN Prof A K Huntington Mr J T Milton 
Mr A Phlhp Mr L Sumner Prof T Turner and Sir 
William H White K C B FRS The committee has 
decided, in the first instance to confine its attention to 
the question of the corrosion of condenser tubes in marine 
engines and in stationary engines using foul water or 
being subject to violent cIectrol>tic action such os often 
occur !n electric power stations 

Many members of tho British Association will learn 
with regret of the death of Mr Alfred Colson who was 
chairman of the executiv committee and local honorary 
secretary for the mei tin^, of the association at Leicester 
in 1907 Mr Colson was a past president of the Institu 
tion of Gas Engineers and also of the Leicester Literar) 
and Philosophical Soon tv His work as the gas and 
electric light engineer of the Leicester Corporation will 
remain a permanent memorial to his adaptability and 
technical knowledge and his great oignnising powers will 
be remembered bv all who were present at the I^lctster 
meeting of the British Association 
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I iiB Board 0/ b duration has been Informed through the 
boreign Office that the second session of the seventeenth 
fnternational Congress of Americanists will be held at 
Mexico C]t> on September 8-14 The sessions will be held 
n the lecture hall of the National Museum in Mexuo Cit} 
\n organising committee has been formed the president of 
which IS Sr Lie D Justo Sierra Secretarj of Public 
fnstiuction and line Vrts for the Government of Mexico 
oinmuniccrtions to the congress which may be < ither oral 
)r written may be made in English French C erman 
Italian Portuguese or Spanish The congress wilt deal 
with questions relating to the ethnology archaeology nnd 
‘iistorv of the New Morld bor further Information appli 
ation should be made to the general secretar\ of the 
organising committee Sr I ic D Genaro Garcia Museo 
Sacional Mexico D F 

Wb regret to w'e thr announcement that 1 rof bmil 
Zurk rkandl died on Ma> 28 in his slxl) lirht ir at 
Vienna where he had occ*upled the chair of imioinx 
For ncarh thirty 3 cars He was well known to anatomists 
for his many and varied contributions to human ind mam 
mahan morphology He was trained undi r ind 

Carl laingcr and acted as prosector in the t niv r itv of 
S lenna until he was called to dll the chair of nmtom% 
It f ratz in 1887 His best known work on the unatoiTi> 
ind diseases of the nasal cavities (1882-02) is one which 
A ill remain an authoritative memoir for man^ M tr to 
ome His numerous monographs on the artenal i»><$tem 
and on the morphology of the brain rspecialh of the 
npe and marsupial are based on elaborate and patient 
nbserv ation but somewhat prolix and unrehevtd b> wide 
and happy generalisations It Is rather his contributions 
to the more medical and practical side of human anatom\ 
that will prove of permanent value He was successful 
in maintaining the world wide reputation which H\rtl and 
finger and other previous occupants of his chair hnd won 
foi the Anatomical School of Vienna 

Mr Michael CARTEfciiB whose death occurred at 
Gonng-on Thames on May 30 was for fourteen \« ars 
president of the Pharmaceutical Society of Greit Britain 
He received his pharmaceutical education at the School of 
I harmacy and also studied at University College London 
where he became demonstrator In chemistry under Prof 
Williamson While at University College he took part In 
some important chemical and physical researches one of 
the most notable being an investigation of the electrical 
conductivity of allovs wherein he was associated with Drs 
Matthiessen and Holzmann the results of the work were 
embodied In a paper which was read before the Ro)a] 
Society Circumstances decidod him not to pursue a 
scientific career and he joined his brother who was a 
partner In the pharmaceutical business of Messrs Dlnne- 
ford and Co and on the death of his brother he became 
sole proprietor He first became a member of the council 
of the Pharmaceutical Society in 1866 and assisted In the 
draf^g of the Pharmacy Act of 1868 by which the sale 
of poisons was restricted to registered chemists and 
druggists and the practice of pharmacy placed on a more 
•r less regular basis For many >ears he was a mimber 
of the society t board of examiners From 1882 to 1896 
he held the office of president and his endeavour through 
out that period was to place the educational standard of 
pharmacists on a higher plane for he realised the force 
an^ wisdom of the policy of the founders of the societ> 
namely that the foundation of effective organisation was 
education in its widest sense his efforts were largely 
dt voted to securing for the society a position among the 
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recognised technical and scientific Institutions of the 
country With his period of office ore associated radical 
Improvements in the society s school the development of 
the library and museum and the foundation of the research 
laboratory Notwithstanding the amount of time he 
devoted to the Pharmaceutical Society Mr Carteighe found 
Opportunities for work in other directions he was on< of 
the founders of the Institute of Chemlstrv of which he 
was for many years a vice president He was also a vice* 
president of the Society of \rts during several years was 
one of the most prominent members of the British Pharma 
ceutical Conference* and was for forty years a member of 
the Royal Institution Mr Carteighe was in his sixty 
ninth year 

A DBSCRii»TiON of the Mitsu Bishi Dockyard and Fngine 
Works oppears in Kngtncerin^ for Mav 20 Th no works 
are among the oldest and largest in Jipan and are situated 
at Nagasaki and ut Kobe ihe completeness of the iquip 
ment will be understood from the fact that the company 
IS capable of producing without subcontracting not only 
everj 137)6 of ship mathinerv and boilers for land and 
marine use but also of steel girders steel buildings 
electrical machinery Parsons marine steam turbines and 
turbo-generators Stone s manganese bronze rnstinj^s und 
Morlson s Contrafio condensers I he company is one 
of the most important exhibitors at the Japan British 
Exhibition at Shepherd s Buxh It is of interest to note 
that both in the Nagasaki and Kobe works the *«peclfi 
ration and wording in drawings books forms orderSf 
At m fact every writing in the establishment are in 
hnglish besides a greater portion of the correspondent 
It is curious to notice a workman carrying out the work 
to the letter with a drawing worded entirely in English 
although he is not able to quote a simple Intelligible 
sentence 

In a paper on steel testing read at the Institution of 
Mechanical Engineers on Frida3 May 27 b3 Mr B 
Blount Mr W G Kirkald3 and Captain H Riall 
Sankey comparisons are made of the tensile impact 
tensile and repeated bending methods of testing In th^ 
impact tensile method the specimens were not notched as 
is more usual in other impact tests and were attached 
to a tup arranged to fall freely through a height of 30 to 
40 feet The tup was of adjustable weight and was 
attached to the lower end of the specimen a cross-head 
being fixed to its upper end After falling a measured 
height the cross head is arrested by coming into contact 
with the top faces of a split anvil the specimen Is broken 
and the tup continues its fall between the two parts of th* 
anvil The breaking of electrical contacts during the fill 
enables the energies at Impact and after impact to « 
deduced, and hence the energy utilised in breaking tfie 
specimen In this method the whole of the material In the 
cross-section under obeervatlon Is brought simultaneously 
under the Influence of the Impact stress Three test-pieces 
of each type of steel were broken by this method and the 
readings agree fairly well as regards the energy absorbed 
by the rupture The average dispanty from the mean is 
about 6 per cent Ihc readings of elongation and contraca 
tion of area are also in good agreement 

The old myth of the occurrenco^of live frogs and toads 
enclosed in blocks of stone or of coal is not yet dead, but 
ever and again shows signs of life In the way of vigorous 
assertion of supposed cases of the phenomenon We have 
received a communication from a resident in Leicestershire 
in which the writer states that while recently breaking a 
lump of coal ** from the centre a tiVe half-grown toffd fell 
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out on Its back I called the attention of my neighboun* 
to It and 1 thought it was dead but in a few minutes it 
began to move about so I took care of it and have it now 
as well as th piece of coal There is the cavity in the 
coal whor it laid I can vouth for its guiumeness Is 
It of nn> value as u tuno to naturalists or geologists? 1 
have had 5e\enl nmateurs to see it It matters hltle 
to tnll the n porti rs of such octurrences that the thing is 
absolutely impossible and that our believing it would 
in\olvc the conclusion that the wholi siieiice of geologv 
(not to spetik of biolog> also) is a mass of non 
sense Wh> that Is so it would be difficult to make 

them undrrstand for at present with the exception of 
the conipurntivcU few professional and amateur geologists 
the gener il publu 1 ven some of the most educated nre 
IS Ignorant of the most f lementar^ facts of geolog\ as the) 
are of the Chinese language All popular beliefs however ' 
rest upon some basts of fart though the facts may 
imperfectly observed nnd erroneously interpreted The true 
interpn tation of these alleged occurrences sppe irs to be 
simply this — a frog or toad 15 hopping ibout while a ston 
IS being broken and the non ncientific observer immediateh 
rushes to the conclusion that he has seen the crcaluri 
dropping out of the stone itself One thing is certain!) 
remarkable that although numbers of field geologists and 
collectors of pecinicns of rocks fossils and minerals are 
hammering away all over the world not one of these 
investigators has ever come upon a specimen of a liv 
frog or toad imbedded in stone or in coal Why are these 
alleged occurrences testified to only b) those having no 
knowledge of geology and ind«*ed for the most part b) un 
educated workmen^ It would indeed be an epoch making 
event in the history of science if for instance a menilier 
of the Ceologlcal Surve) should la> before us a genuine 
case of a 1 ve frog enclosed in stone I 

lo the Mn\ numlvr of the Psyr/mfogica/ Uevtetu Mhp 
J une E Downc) contributes a paper on the determination 
of sex from handwriting, She concludes from her investi 
gatiuns that It is possible to determine se\ from hand 
writing in perhaps cightv < axes out of a hundred Sh 

finds that the presence or absence of the so-called sex 
signs If* influencc*d largely (i) bv the amount of writiriK 
done (2) bv ago and consequently to a certain extent bv 
practice (3) by professional requirements such as shown 
bv th( conventional writing of grade teachers and the rapid 
hand of bookkeepers Ihe writing of two hundred persons 
was examined in this investigation being submitted M 

two professional graphologists and to fifteen persons 
Ignorant of the art of graphology * A considerabi 
number of the two hundred persons whose writing appears 
m the senes are known to have been educated wholly in 
co-educational schools in America 

Mr r W I AMPLUOii F R S sends us an intercstiiiK 
article (repnnted from the NaturaUst) entitled Man as 
an Instrument of R( search which formed his recent 
presidential address to the Hertfordshire Natural History 
Society We quote the following paragraphs — * first 
to learn rightly to understand the evidence of the senses 
and next to learn to convey what has been gathered from 
them In unmistakable terms are the Indispensable qualities 
in the equipment of man ns an Instrument of research 
Unless we qualify not only as observing, but also as 
recording instruments, the new knowledge we may have 
acquired remains merely personal 1 suppose that one 
of the chief difficulties expenenced by everyone using 
language for the description of phenomena Is that the 
observed facts form as it were an entangled mass with 
Innumerable threads interlacing converging, diverging 
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aiound th ir common oentrr ni nil directions whireas their 
oxpressioii in lan^^ii ig n c ssiiiateb that the corresponding 
ideas shall be spun o(T in linear sequence on a singh 
plane 

In a paper recently rf'ad before the Ro)al Philosophi* nl 
Soci*-tv of Glasgow Prof G Llliut Smith disiusses the 
evolution of the prariiCM of miimmificotion in Fgypf It 
originated from the expeneme gamed of the debiccation 
of the corpse in hot Hrv sand The activity of the grave 
plunderer even in pre-dvnastu timts necessiiatHl adoption 
of precautions to secure thf saf ty of the remains and the 
disiov ry of th( us of copper led to the invention of the- 
tofhn the sarmpli igus md the rock-cut tomb The 
ihundance of salt and soda and the use of resin bv women 
for cosmetics suggested the custom of embalming Ihe 
diflicultv of accepting this explanation has hitherto lam in 
th late date assigned to most existing mummies none of 
tliosr m the Cairo Museum being older than the Hst king 
of the seventeenth d) nasty (rirra bc i^fto) but much 
older mummies have recentl) been traced One of the 
time of Snefru was found b) Prof 1 linders Petne near 
tht Meduni Pyramid in i8qi and was examined b) Prof 
Keith (Naturf iqo8 p 3^2) 1 ht d ilc of this speciin tv 

has now been fixed by Dr G A Reisner about 2700 b c 
(Nature March 31 p 136) It is thus mor than el v re 
centuries oldee than the other examples and justifies the 
belief in the earl) adoption of the practice of inummifica 
tion in Egypt 

Ihe Zoologist for Mav ik largely d vote<l t) the habits of 
animals Mr B h Cummings contributing the hrst portion 
of an article on th* formation of useless habits m Hritisb 
newts ai observed in specimens in captivity and Mr h 
Selous continuing hi observations on the nuptial habits of 
the blackcock 

Dr W h llovLE has sent us a copy of a list of the* 

nenc names of the dibranchiatf uphalopods with their 
tvpical species published 111 \ol xxxii of the ibhandltinge^i 
dtr Senckenhergtgchen l^aturforschenden Gisillschafi form 
ing the Festschrift sum biebcn^i^ ten Geburtstag von 
\\ ilhrlm Kobelt 

lo vol xxxii No** 2 and 3 of Safes from the I ey den 
Museum Dr F I> \ an Oort contributes a long list of 
buds from western Java and Krakatau amon^ which a 
t crygonc is described as m w Later on Dr F Hartert 
expresses the opinion that Passermu 111 place of Plecto 
phenax should be as the gen nc title of the snow 

buntings while Dr \ m Oort maint uri prccisch the 
opposite This scarcely looks like the attainment of that 
uniformity In nom nclature of which so much is from lime 
to time heard 

According to the tield of May 21 a correspondent of 
the BalUsche IVatdmannshlad states that l^forc the 
Russians came to the province of Ussuri the tiger was 
literally king of the forest m that district The natives 
Chinese and others as well as the immigrant Coreans 
looked upon the animal ns a god If any of them met a 
tiger there was no question of resistance or fighting the 
man threw himself on his knees and allowed himself to be 
killed if the animal attacked him When domestic animals 
were seised the owner looked quietly on Generally rt was 
ihi Chinese who risked their lives when they went to the 
forest to collect shed deer antlers or roots of the guslng 
plant for medicinal purposes They fell easy victims to the 
tigers which at that time frequented the Immediate neigh- 
bourhood of Vladivostok where the primeval forest ic- 
mained dense and almost impcnctiablr Gradually the 
Russians settled in those tracts and the first thing they 
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<1 d watt tu (lour awnv the trcci in order to cultivate the 
land This checked the tigers and not only did the whit* 
man defend himself with courage when attarked but 
became the aggressor The tigers came to distinguish 
bf tureen Chinese ind Coreans on the one hand and white 
men on the other, nnd unless circumstanc's prevented 
avoulcd the latter 

\ \ sFKui Catalogue of Nearctic Spiders by Mr 
Nathan Banks has lately been luued as Bulletin 72 of the 
X,niK*«l States National Museum It includes more than 
1300 species and the author anticipates that at l^’jst aooo 
will be recognised when the west and south are explored 
ns thoroughly as New England now is ' The arrangement 
followed is on the whole that of Simons HiMolre 
naturrlle des Araigndes It is of interest to note thit a 
largo proportion of genera and a small proportion of 
•ipecies an common td the European and North Ainerunn 
faunas The inclusion of the southern Stal« s in tht 

Nfirctic Region leads to the appearance if some 
charKtcnstlcally tropical spiders such i tti Hrge 
1 henphosidT but there is no information as to the disiri 
button of northern species In Canada 

Of the \ario\i3 agricultural students publications few 
are more interesting than the Proceedings of Armstrong 
College Agricultural Students Association The (urrent 
Issue (part il vol 11 ) contains a paper by Dr Stevenson 
on Aberdeen Angus cottle, their breeding and management 
and a very readable essay by Mr Walling on a tvpical 
north Devonshire farm The association encourages its 
members by the offer of prizes to prepare papers on agn 
cultural subjects and to carry out agricultural expen 
nients The membership during the past year is stated to 
have been 130 

The prospects of vanilla growing In the West Indies are 
discussed In a recent issue (No S04) of the Agncuttural 
News the problem having arisen b^ause of the recent 
rise in price of vanilla Hitherto there has been some 
fear not altogether unfounded that the synthetically pre- 
pared vanillin would dnve the natural product out of 
cultivation but since the passage of the American pure- 
food law has necessitated a declaration of the materials 
used It has been found that people prefer the natural 
vanilla the sale of which is said to have increased in 
consequence It appears that the general production and 
consumption are both Increasing but only in the French 
colonies is there any immediate likelihood of overproduc 
tlon The reports fsom various markets which arc sum 
marised in the article seem to be favourable on the 
whole 

Mft J W Smau. has recorded in the Ceylon Observer 
the occurrence of a cocoa-nut pahn at Jaffna, Ceylon with 
sixteen branches arising near the base of the plant A 
similar instance but with only five branches Is d^ribed 
by Dr S Putney Andy in the Transactions of the Linnean 
S^ety Botany, suevi , 66x A list of branched specimens 
of Cocos is given by Morris in the Joum Linn Soc 
xxlv tSgs, Z94, In a paper on tfie occurrence of branching 
and forking in pabns Ridley In the Annals of Botany 
xxT and x^il 338, Anumerates nineteen genera of 
palms in which branching of the stem takes place, and 
States that thh occurs meet commofi^r in Cocos nuciftra 
altiknigh the petcentoge of branched trees Is not large In 
most eases the branching appears to be due to the develc^ 
ment of lateral buds and the rafddly growing shoots so 
produced soon equal m site that horn which they 
originated It has been stated, tiiotfgh not clearly proved, 
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that the destruction of the terminal bud by insect or other 
agency may be followed by the production of lateral buds. 
No instance of branching in monocarplc palms has been 
recorded 

\ PAUi HI BT on the origin of typhoons has been prepared 
by Mr J I Plummer chief assistant Hong Kong Ob- 
servatorv The author points out that 'ilthough his paper 
has not roci ived the imprimatur of scientific opinion it is 
at least the outcome of twenty years’ experience of 
typhoons with exceptional means for their examination 
Much still requires to be known about the tracks followed 
bv such storms the cause of their re-curvature rote of 
translation and frequency fhev hqve been under special 
observation in the vicinities of Mauritius Bav of Bengal 
Fastern Archipelago south-east of China and West Indies 
Jbclr frequency varies considerably in these localities in the 
Bav of Bengal and the West Indies the storms the author 
states appear to be more noted for thur seventy than for 
their number while the northern part of the China Sea 
appears to be more trouhletl bv them than anv other portion 
of the globe Among the main conclusions drawn ore (i) 
that although the open sen the point where they become 
'ippreciablc the earliest be(,innings of tvphoons must be 
sought for on land (a) that one typhoon Is never the cause 
of another if sfveral proceed from a limited area within a 
few days the) are caused bv separate impulses (3) that 
a t3q)ht)on once formed does not tend to coalesce with 
another but rathe r repels it, with the result that one 
becomes int< nsified at the expense of the other 

In the second number of the Bulletin of the Calcutta 
Mathematical Society (1909) recently received Prof C E 
CuUls continues his discussion of Mdbius s cubic surface, 
the nature of which was expliUnrd fully In the first number 
In addition to several oth^ original papers a translation 
IS given of the late Prof H Minkowski • address on 
space and time and the notes, abstracts, and lists of 
current literature render this second number as valuable 
a book of reference to the mathematician as its pre- 
decessor 

An interesting new record in connection with the 
possibilities of microscopic vision is mentioned in the 
Journal of the Royal Microscopical Society (April) by Mr 
Edward M Nelson In 1898 Mr Nelson observed for the 
first time tertiary markings on the diatom Cotemodiseus 
asteromphalus mounted in realgar in a slide of Netting 
ham * deposit Although he has tested hundreds of 
objectives with a balsam mount of the same diatom it 
has been found impossible to resolve the tertiarles in this 
medium until n month or two ago when a new Zeiss’s 
long tube I apochromatic of numerical aperture 1 4 
rendered them conspicuous A comparison of this test with 
the previous ones leads the author to assert that the new 
lens marks a distinct advance on its predecessors 

Undbk the title The Most Curious Craft Afioat ” Dr 
L A Bauer gives in the March number of the 
National Geographic Magamne (Washington) an interesting 
popular account of the work of the non-magnetic yacht 
Carnegie The article is welt illustrated from photographs 
taken by various expeditions sent out by the Carnegie 
Institution of Washington and fome of the illustrations 
enable one to appreciate very thoroughly the difficulties of 
magnetic survey woitk in the remote parts of Canada, India 
and China ^ 

SoPAtATK copies have reached us of several papers which 
the staff of the Relchsanstalt at Charlottenbuig have cOft>« 
municated to the Annalen der Physik ** during the libt shr 
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months Annon{(st them are two which deal with the 
saturation proasure of water vapour at temperatures outside 
the range 50* C to aoo® C , covered by the experiments 
of Dn Holbom and H< lining !n 1908 The first paper bv 
Drs Scheol and Heuse deals with temperatures between 
o^ C and 50*^ C l*hc> use the static method measunng 
the temperature by a platinum thermometer and the prt# 
sure by the modified mercury manometer we noticed in 
these columns some time ago The second paper, by Drs 
Holbom and Baumann deals with the range from aoo° C 
to C Temperatures were mcxuured by the platinum 
thermometer pressures by a weighted piston moving in a 
brass cylinder Except at the highest temperature the 
three sets of mensuremonts can be represented by formulic 
of the t)pc suggested by Thiescn 

te (/ + *73) lot, - lOO) - A{( 365 - /)< - 265“, 

760 

where a and 6 arc constants 

Mn W P Sfxton informs us that the value of thi* 
specific heat of the first four molc< uIps of water of cr>stal 
hsatlon In copper sulphate givtn bv him In his note to 
the haraday Sofict) referix'd to in Natl re of Ma> 5 
(p 39s) should have been 0*4^ 'ind not o 499 ns stated 
m our rt|>ort 

Thf issue of fhe C nlral for April ib a lueiuorial 
number dealing with the life and work of the lai Prof 
W K Ajrton h R S Ihc number contains two memoirs 
by Mr Maurice Solomon and Prof T Mather IRS 
respectively and is illustrated by four portraits of Prof 
Ayiton at various ages A list of Prof \>rton s scientihi 
publications completes the number 

fliB firs parts of two new uorks deabng respeciucU 
with Our Canaries and * Cage bird Hybrids have 
been received from the office of Cag Birds fhe works 
will be pubhthed In monthly parts price sixpence each 
and will provide keepers of canaries and breeders of cannn 
mule* and British bird hybrids with full details relating 
to the Selection breeding and general management of 
these cage birds either for pleasure or profit Coloured 
plates and other illustrations add to the attractiveness of 
each work 

The Sleeping Sickness Bureau, tmdef- the direction of 
its honorary managing committer, ha* Issued a revised 
edition of Its brochure entitled Sleeping Sickness How 
to avoid Infection * The pamphlet U for the use of 
travellers and residents in tropical Africa and gives an 
ucount of GUssina palpalis and illustrations of tin* and 
3ther biting flies Much useful information Is provided as 
to places where persons arc liable- to bo bitten and thr 
iteps to be token to abolish and to prevent the spread of 
Jie fly 

A COPY of the report of the Indian Association for the 
Cultivation of Science for the >ear 1908 which was pub 
Ished in Calcutta last >car, ha* just been received One 
>f the chief activities of the assoaation is the arrange 
nont of lectures on scientific subJecU and we notice that 
186 were given under the auspices of the aseodatlon dunng 
[90S The association also conducts a chemical laboratory 
vhore student* are encouraged U> follow systematic courses 
if work and arranges for regular meteorological obeerva 
ions to be taken at Its observatory and for their pubtica 
ion The Jnances of the association appear to be in a 
lourlshing condition In fact the officers may be con 
*ratulated tipon the useful work which is being accom 
dished under their guidance I 
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The Soiar Constant — In No 4 vol xxxix of the 
MetnoHe deila ^ocieta degli spt Itrascoptsh I tahani Dr 
Corczynskl discusses the pyrhehomeinc observation* of the 
solar constant made at Untvnova (Polonia) during 1909 
The value obtained wj« 20^ gr cal /cm * min ana from 
a discussion of the valuts obtained at various observatories 
bv different methods Dr Cjorcxvnski tonclucles that thi* 
value Is very near the truth 

Origin of Binary Stars — In No 3 vol xxxi of the 
Utro^hysfral Journal Prof 11 N Russell dis4,uft*es th« 
oiigin of binary stars from the point of \iew that thtv 
arc produc-ed by the fission of rotating masses He deduces 
the conditions of such i mass which would precedi and 
follow the process of hssiun and also hhows that the avail 
able data derivable from i \isting s\ stems are in ncconl 
anre with the theor> I mull> Dr Russell conclude* that 
whilst the developmuit of nuclei m the original nebul i 
must be Invoked to aiiount for the formation of star 
I lusters it N more re m>n ibl to siip|>oso that binan 
s\ stems have bo* n produced b) fission 

I UK Astronouil \L SoriFTv of Antweri — fli anmmt 
report for iqoo of the hocut^ d Xstrononin d \nvi rs con 
tains a rctord of much extrLiu ly useful servju per 
formed in the popularis ition of 1 iionoinv 1 upul ir 
lectures in French ind Flemish were bv various 

member* of the socitlv md wen fn t> til further they 
weie well ntttided lliin is t projot on ftsit to obtain 
ficihties from the town authuntus for th erection of t 
largi r observator> nid it is LxjHrrd ih ti th obi rt will 
bo attained during the prrMnt veir the soii tv co ild then 
do more than ever to spread tht stiidv < f th htivins 

The interest in nnd gentr il ignvrine tom rning 
Halle> * comet disphj i b> Fiigli h ir>\\I during the 
pxst few weeks eiif, rub r thr wish th it mt re ruuM be 
don< for popultr Tstroiiomv in Fnglind md the present 
moment seem* fa vourabh but il tould probiblv onl> be 
done bv the private munihcem of some fritnd of science 
Ihfie can be no two opinions is to th» urgent need for 
])opular Instruction in the oldest tf the iKiires 


OBSER \ A TION S OF IIAf L FI S COMF1 

T'lIERE 19 little more to record of Halk) a comet yet 
^ as a popular spectacle in F ngland Its appear 
ance has been somewhat of u faiiui and w** shall hav* 
to wait some Uttk time befor iht r^hulth obtained 
bv astrommierfi in differ* nt countries are available 
Some amount of nsentment has bem exprtssid in the 
popular Press at the f -eble appearTiice of th* famous 
comet but It should be rlearlv understctd that it is our 
haxy summer skies and tlu brightness of our northern 
twilight that are to bl ime In a letter to 1 rof Turner 
Mr Knox Shaw of the HpIwtii Obsrrvatorj destJlbes it 
a* really a glorious sight abnut M iv ii far excmding m 
Its glory comet 1910a it thm had n stnight toil 38" long 
Yet at Helwxn thirt wrre oiilv three tint night* during 
the first fortnight in Mav 

With hi* note In No ao of the Compirs rendus (Mav 17) 
M Ksclmngon givts four diagrams showing the progressiv 
dfvclopment of the nucleus and its appendages Ivetween 
February 13 and Mav ii On ihi former date the n bulous 
head was nearlv cin ul ir but the ill-d* fined nucleus had 
already two embrvo extension* which t,iv it a trnngul 1 
appearance On April 27 the head was parabolic with the 
nucleus a Ihtlo behind the focus and two jet* forming a 
broad V streaming behind there wa« al o a bunch of r^* 
issuing In the shape of a fin towards the sun On 
Mav 10 this aign tte was 1 irger and better defined having 
an angle of 70" and a length of about 30* but the two 
roar streamers wer not *0 dt finite Up to this time the 
aigrette had appeared to be symmetrical wah regard to the 
axis of the comet but on Ma> 11 it was appreciably dis 
placed the angle between the axes of the aigrette and of 
the comet being som» 20 or M Esclangon suggest* 
that this obwrvation mlglit indicate an oscillation of the 
aigrette* such as was noted dunng the ipparltion of 18^4 
He also remark* upon the great lent;,th of till which on 
Mav 16 was a^ut 6s corrfKpon Img to in ictuil length 
of O'SO astronomical unit 
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J he obsf»rvations of M Borrelly recorded in thu Siinie 
number of the CompUs rindus indicate what * splendid 
objut thf lomet ha* apm arc'd to those situittd m u 
favourable itmo*»ph( re Ver} beautiful miperli and 
mH($niheent an the description* applied to it us seen 
It the Marseilles Observator> I he ol>iur\aii( ns xtended 
from April 10 to Mav 13 and many thanues wer^ noU*d 
1 n April 23 It was seen that the nucleus nad a verv pro- 
nounced red tint On Mu\ 4 the comet was ns bright ns 
Maikah and the tail was iv long A sudden tr ins forma 
non took pi ice on Maj 13 when for thi fir t time u 
bright straight streamer was si-en I0 issue from thr* rear 
of the nucleus dividing medially the rectilinear tail which 
then hud a hngth of 43® the extremlt> of this tuil iKas 
ibout 'iH bricht as a sixth magnitude star and w as situated 
approximatelv in the position R A aih Om d c +0® 
Th comet was still visibh in daylight 

In ordLr to » snj)# the disadvantageous conditions obtain 
inj^ in Untuin I rof ( corge Forbes took a sea trip from 
Swansea to Savona and was rewarded In some splendid 
views of the com t which he describes in the Times for 
May 31 The observations commenced on Sfav 13 and 
the head of the comet was never seen but on M i\ 18 n 
till extending for 100® was watihed from 2 im until 
^ a m this w£w m long q® 38' VV lat 38® *;4 \ On 
May 13 the 30® tail was about as bright is the Milkv 
Ua\ but the nest morning it wjs fainter at tim s how 
ver It appeared to bnghUn Ihe morning (t am) of 
May 17 found It again much bright r for fuliv >0® and 
It lould be cLstinctlv traced for a distance of 70® Tht 
till was perfectly straight and narrowed down towards 
the extremity furthest irom the sun across iN width its 
bnglifness appeared to be quite homogeneous there bring 
no dark shade along the axis and no rifts As lompared 
with the tails of Donuti s and Coggla 1 comets it was 
so far us Prof Forbes s memory goes much brighter and 
greater length On May 18 the tail was much 
widened at the root where the brightness appeirul to be 
luncentrated the narrowing from root to tip appe ired to 
ho more accentuated and the position of the ims among 
the stars had not altered from the previous dav 
According to Prof Forbes the earth was in the tail of 
the comet on Mav iq and from a 30 to 3 a m a brighten 
ing near the horizon and an illumination of the dark edges 
of dense black cumulus clouds were seen bv him and bv 
the ships officers This was long before anv trace of 
dawn could appear and all the observers agreed that them* 
pfiulnr phenomena must be due to light from th< tomet h 
fail the ship was then in long 7® 34' W lat <6® 36' N 
Ihe same phenomena were repeated on the following morn 
mg It should be notwl that at the tim« of writing his 
notes (May 34) Prof Forbes hod not sein nn\ reports 
(oncerning the cometarv observations since the b S 
hmsale left Swansea on Mav 13 
In a letter received from Mr P M ( r ibhi m dated 
Khartoum Mb> 19 the writer remarks how leeble the 
nctounis of BHtlsh obitcrvations of the comet appear to 
one who has observed it in lat 15® 36' N Hr first saw 
it on April IQ when it was a consptruou<i object with 
a tail broad in proportion to its length With field glasses 
he could make out some aj® or 3® of tall and Kvond that 
there was n faint glow extending about a® further A 
letter sent by Mr Grabham to the Sudan Tnm k caused 
a number of people to wait up for the comf-l md it was 
rasilv seen by many on subsequent mornmgh until it 
became more difficult owing to bright moonltj^ht After 
the moon waned it was quite a striking objeit and on 
the mornings of Mav 13 and 13 Its tall slretrh#Hl half 
wav to the zenith An article on the comet written bv 
Mr r rabluim appears in the Sudan Time* m both Fn^ll h 
ind Arabic 

Mr I^ach also sends us a further report nnd i draw 
Ing of the comet as seen with field glasses on Mav 20 at 
7 43 p m at Malta On Mav 17 and 18 the comet was 
wril seen except the head which was eclipsed bv a search 
fight beam from the forts but the tail was seen and on 
the latter date extended to a distance of about 03 ® The 
sketch made on May 20 shows the nucleus surrounded bv 
n inlstv halo which has the shape of a pair of horn* with 
the nuckus on the forehead On Mav at about 30® of 
tail was seen but this faded as the moon got brighter nnd 
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on May 22 23 and 34 the comet was seen without any 
signs of a tail 

A number of notes on the comet appear in No ai 
(May 35) of the CompUs rendus M Lginitis recordb the 
observations made at Atlicns on May iH and subsequent 
da>b On thi morning of Muv 20 the tail was seen in 
exactly the same position as the previous night and in 
the evening wav seen in the telescope as turned towards 
the sun On account of its curvature it was not sc n m 
the east on Saturday morning (Mu> 3i) but in the even 
ng was seen turned tow irds the fast M I t^inuis is of 
thf opinion that the enrih s pnssigc through the tail was 
tither greatly retarded or did not take place nor were 
my signs of the head apparent us it trunsitted the sun s 
disc 

M Andr6 reports that the priparations for astronomical 
observations of the passage wcie rendered nugatory bv 
itouds iml lint the electrom ters and magnetomeurs rt 
corded no abnormal action 

Acting upon M ( uillaume s suggestion M Ceorge 
Claude attempted to tince tonietirv m itter among the 
rcsilual inert ga^es lift from thf liquefaction of nr With 
his apparatus at Boulogne-bur Seine he is ible lo tnat 
‘ 000 litres of air per hour and to detect the prtsf ncc of 

one millionth part 01 anv extriordinarv gas byperimcnts 
earned out on May 17 (4 hours) ig (gh to uh Pins 
MI) 20 md 23 failed to nvcil anv diffirence of d nuity 
in the re iduc greater than tile prubabt error of observ \ 
linn 

MM Angut I ebel and Limb and Nantv all report 



Appvem path of HAlky** UUMt, May sg-Joly 16. 


flight electric and magnetic disturbances registered at their 
obscrvutoricv during ^he computed time of thi earth s 
passage througli the tall of the comet but in no case was 
the disturbance extraordinary nor cxiuld it be attnbuted 
to any abnormal condition produced by the comet 
Th following IS a further extract from the daily 
ephemcrls published bv Dr Fbell in No 4411 of the 
Asifononnsche Nachrtchten — 

hphemens for iih Berlin M T 


Date 

0 (uruv) 
h m 

i ( true) 1 Date 

• (true) 
h. m 

S(trui) 

June 3 

10 04 

^1 34 zlJuneafi 

10 4?*0 

2 30 1 


10 137 

f 0 33 1 JO 

10 46 7 

-2 41 8 

. 10 

10 32 6 

-0 <5 4 July 4 

to 50 I 

-3 36 

M 

10 39 2 

- 1 1 8| , 8 

10 53 3 

“1 ”1 

. Id 

10 34 S 

« 31 5 . >» 

10 56 4 

-3 4*8 

, 22 

10 390 

- 1 57 0 16 

\o 59 5 

-4 a? 


The tstiinutcd magnitudes d irease from 10 on Juffe 2 
to 46 on Julv 1(1 while the distance from the earth in 
crcasr& from 5a to 197 millions of miles 

Ihe apparent path among the stars is shown on the 
accompanying chart but owing to its increasing apparent 
proximity to the sun and Its decreasing magnltucu the 
comet will be observed with difficulty during the Idtcr part 
of the ephemeris The planets Mars and Jupiter arpf also 
shown but Mars will set at about 10 p m on June 35 and 
about 3^ minutes earber each succeeding day whHpt 
Jupiter sets at about midnight at the end of June 



June 2, 1910] 


NATURE 


411 


A. NUIKHION LABORAlOKi 

A 1 WATER S devplopment of apparatus for the t\»ci 
“ measurement of the heat given off by the human 
body under varied conditions of foodnupply and arti\it> is 
well known Prof F G Benedict, who cooperated wiih 
Atwater has continued similar observations as director of 
the Nutrition Luborutor> In Boston which Is devoted 
exclusi\cly to work of this t>pe and is well endowed b\ 
the Carnegie Institute for that purpose The calorinutHr 
equipment of this new laborator} as d( scribed by B ni'dict 
and Carpenter in a rtciiU publication ^ affords rcinarkabl 
evidtme of tht \ ilm that may be secured by giving a 
mature investiguior u free hand in the organisation of 
means for furthering standard rcscirih of the t}ix in 
which he Is most interest d 

Two * respiration cilonmetors shown in the accom 


75 lures of air are driven per minute over periods of hours 
Without leakage of material nr of heat Ihe heat issuing 
from the subject is carritd out of the chamber along one 
dchnlte channel by a stream of water traversing a 
radiator system within the chamber and is accurately 
nil asured by weighing the escaping witer and observing 
Its temperature increment Ihe ingenuity displa>ed in 
modifying known therinometnc methods in the interests of 
these observations ind in obtaining continuous records of 
temperature differences is in itself remarkable 

In the accompanying illustration are shown some of 
the Internal fittings of the large constant temperature 
room In which the calorimeti rs arc housed the oven 
like structure on the right b* in^ the bed-calonnieter 
into which a recumln iit pin nt is inserted upon a stretcher 
In the background is llm chair cilonmctfr into which 
the subject enters bj the roof and in tht foreground an 



Gsntnl View of the Cokiriaicter Room in the Natritloa Leborato y in I W mi 


panying photograph, have bc*en constructed and arc in 
use for observations upon subjects of different ph>siqups 
and different conditions of health continued over periods 
of several hours Others are being constructed for more 
prolonged observations occupying days under varied con 
ditlons of rest and work In their construction a rare 
amount of successful attention to minute detail has secured 
perfect instruments showing at every point substantial 
improvements upon the original pattern As tested b) 
tl^e combustion of known quantities of ethyl alcohol within 
these chambers the errors In estimating the amount of 
oxjgen consumed, the carbonic acid and water vapour 

f Eiven off and the output of heat have been reduced to 
ess than o*S per cent The tests were made with the 
apparatus arranged ea for an actual experiment and the 
dimcultlet surmounted may be gathered from the fact that 
through the * closed circuit formed bv the calorimeter 
chamber and a senes of water and carbonic acid absorbers 

t * lUtpirition CalorioMieni for Stu^M th* RMpkmtory Exchangs and 
Eneny Tisntformatloni of Man By F Benadkt and T M Carpenter 
Pp inil+TP« ashtngion ramme Iniditutlon 191a) 
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placed the absorber s\ stems and hrgt balantcs used in 
measuring their iiKrements of weight 


j SMI U f DlslM^hCl IO\ ' 

I N view of the prominentL at present given to the ques 
tion of the disinfection of sewage and sewage effluents 
' the publication of tht results of f rof Phelps s latest in 
vestigations on the subject is undoubtedly of great interest 
to those engaged In public health work 

It is staM in the introduction that the invwtlgaiions 
on winch the report is based were conducted by the author 
I at the Sanitary Rcsearth Laboratory and Sewage 
mental Station at Boston Miss and in tollaboration with 
I the author bv Mr friniisl* Diniels iT th *} 

works at Red Bunk N J nid bv Mr I /ra B WTntman at 


1 The DUnfoctlon of Srwai^ and 5*^8 

Ouptwr on the Putrencibiliiy erHl Subiliiy ^ ® 

Ph«|p«. Pp* 91 39 loble^ i pUt* («» hington Co -emmwt I intug 

Office *9o9*) 
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the WtUbrook testing plant at Baltimore Md under co- 
operative agreement with the MassachuaetU Institute of 
i Gchnolog) the State Sewerage Conosniuion of New 
JcrMcy and the City Sewerage Commlasion of Baltimore 
After considering the various possible methods of di« 
infection and referring to numerous Investigations made 
in America England and on the Continent the author 
concludes that in the absence of further information in 
ngard to the possibilities of heat (with consequent recovery 
uf amtiionia) and of organic con^Kmnds chlonnc com 
pounds arc most applicable in the case of the disinfection 
of sewage and sewage diluents The authors large-scale 
expcrmi nts were thcrt*fore confined to the disinfection by 
m« ans of chloride of lime of sewage septic sewnge and 
effluents from trukhng filters 
In common with other workers Prof Phelps finds that 
whereas trentmont with comparatively small quantities of 
chlorine fairly readily ellmi nates per cpnt or more of 

the total organisms present complete sterilisation t in onh 
be obtained with difficulty and at relatively vor\ much 
greater cost which he concludes would r lulf-r it 
impr'icticable for ngtilar adoption Pages to 40 tnd 
5b to (K) deal with the disinfection M means of chloride 
of lime of dBuents from trickling filters it Bo ion and 
Baltimore respectiveh 

The experiments at Boston refer to the disiid ttion of 
the total effluent (5000 gallons in twenty four hour ) from 
two trickling filters ^0 feet square and 8 feet d p The 
work extended over a period of seven months including 
both winter and summer months so that (he results 
obtained may bo taken ns a\rrugc results under working 
conditions 

It WAS found that with two hours storage the addition 

3 5 parts per million of available chlorine (in the form 
of bleaching pow*der) wns sufficient to effect a reduction on 
the average of qfvK per cent and of qo a per cent of the 
total organisms nt ao^ C and of c ort,anisms rt*sp< ctiveh 
present 

In consequence of the greater purity of the B'lltimore 
filter effluent similar results to the above were obtained 
with the Addition of less chlorine vix 2 2 parts of iv'iilable 
chlorine per million 

As a result of the experiments on the disinflation of 
Boston sewage and of septic sewage nt Red Bank N J 
the author concludes that nn average of 7 or 8 parts per 
million of available chlonne is sufficient to disinfect the 
sewage whereas the s<ptic sewage requires from 10 to 15 
parts per million this increased amount being mainly due 
to the presence of sulphuretted hydrogen 

On this account it is stated m the conclusions that where 
no purification is required he\ond that j^iven septu 
iction and bv disinfection it is advantageous to nvtrs#* 
the process In disinfecting the crude sewage before it 
enters the tank 

In this connection it is interesting to note the author s 
u marks on p 46 — There would be a great multiplication 
of bacteria In the tank so that the number in the final 
effluent would probably be os great as In the raw <iewagi 
and perhaps even gruiter Nevertheless the disinfection 
could be as effective on the pathogens as if it wire applied 
as a final process Ihe subsequent development of sapro- 
phvfes would have no sanitary significance and would 
doubtless be of real value in the subi^uent self-purific'ition 
of the Organic matter after it had been discharge into thf» 
stream 

The available evidence Is favourable to this assumption 
hut further information Is required in regard especially 
to the slgmficaivce of the further development of orgnmsms 

It IS aUo Interesting to observe that the investigations 
of the author have led him to revise his earlier views in 
regard to the use of electrolvtic hypochlorites and to con 
elude that takfog all things into consideration It is prefer 
able to use bleaching powder as a source of chlorine rather 
than to Instal an electrolytic plant at the works For 
many reasons this conclusion will meet with general 
approval on the part of those In charge of sewage works 

A table of carefully considered costs is given on the 
basis of dlslnf^ng K 000 000 gallons per dav bv means 
of bleaching powrder from which it wIU be seen that the 
author estimates the total cost of treatment at from as sd 
per milKon ^llont (it 3d cost of bleaching powder) for 
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the addition of i pdrt of available chlorine per million to 
311 per million gallons (i8t gd cost of bleaching powder) 
for 15 parts of available chlorine per million 
These costs include the cost of chloride of lime storage 
tanks labour fftc and are much lower than those 
given for treatment with electrolytic hypochlontes pro- 
duced nt the Bfwage works by Digby (the Surveyor vol 
XXX No 778 p 087) and Shenton in 1906 and recently 
repeated by Shenton (the Samtary Record vol xliii 
No 1013 1009 p 393) which vary from 31 gid per 

million gallons for the addition of 1 part available Dionne 
per milTion to igr for s parts available chlorine per 
million exclusive of charges ior plant storage tanks and 
labour 

This difference in cost is accounted for by the fact 
that the latter investigitors estimate the cost of available 
chlorine produciKl clectrul} tically at the works at lod per 
kilogram when ns using bleaching powdvr it should not 
exree<i i^d pt.r kilogram 

Uhile Prof Phelps s investigations afford very valuable 
information and add constderanly to the literature on the 
subject of sterilisation of sewage and sewage effluents his 
suggestions In regard to the degree of dislnfk'tion arc open 
to objection especially wh» 11 applied to English conditions 
In considering this matter the difference between 
American and Pnglish conditions must be borne in mind 
not only in ngard to the chemical composition and bacterial 
content of the sewage or effluent but also to the probably 
morn important point of the conditions of discharge 
Speaking generally from both points of view American 
conditions qre the more favourable as not only is the 
^ewag more dilute but al'wv as a rule the relative 
volume of the river into which the effluent Is discharged 
IS much greater than in the majority of English cases 
In the case of the Boston sewage experimented the 

bacterial content wns onlv 5 ooo 000 per c c as compared 
with from 20 000 uoo to 30 000 ooo c c in the case of 
in average Fngllslv domestic sewage 
Further it has been found that English effluents of 
satlsfactorv chemical composition may contain as many 
100 ot»o coh organisms per c c 
It IS therefore doubtful whether such n degree of dis 
infection as proposed by the author might not In certain 
108041 give rise to an undue Honsc of security especially ns 
no reference Is made to the treatment of the largo volumes 
of storm water which ar discharged direct to the rivers 
from numerous storm water overflowrs a question which 
IS intimitelv connected with the subject of tho disinfection 
of sewage effluents 

In the final chapter is desiribed some ven interesting 
work carried out In connection with the methvlcne blue 
test proposed bv Spitta With preliminary standardisation 
for any parHcuIor effluent this test would appear to afford 
in a ve^ simple manner valuable Information in regard 
to tho stability of sewage effluents As carried out bv the 
Author the test allows finer dlslmetions to be drawn 
hetwern stable and unstable effluents than is the case with 
the ordinan incubation test which classes an effluent 
either as non putrefactive or putrefactive without reference 
to the degree of putrefaction It would bo interesting to 
know how far such n colour test is applicable to the 
effluents from trade sewage 

Edward Ardrrv 


VCEiSO( RiPHICU IM^ESTIGATIONS m 
Tin XTIAMJC AND MEDITERRANEAN 

tX 7 F are informed that a Danish expedition has just set 
out from Copenhagen with the Intention of carrying 
out renewed investigations along the Atlantic Slope and Im- 
the Moditerroneun The leader of the new expeoitum as 
of the earlier Danish expeditions will bo Dr Jobs 
Schmidt who Is well known Idt his previous Atlantic 
work especially on the eel and he will be accompanied 
by tho following mpn of science — J W NIelseni hydro- 
grapher C H Ostenfeld and O Paulsen » mtenkton 
Mcriallsts Sven Palhsch* specialist In chemistry from the 
Cnrtsbcrh Laboratory in Coprahagen and a biological 
assistant The vessel Is the research steamer Thor of the 
Danish Government During the first part of the cruise 
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In waters of Iceland and the FasrSet the invesUgu 
tiona will have a more official character) being earned out | 
at the expense of the Danish Government and as part of j 
the international scheme of work The second ^rt of ! 
the cruise will set out in the beginning of July from some i 
English port The expenses of this portion of the expedl I 
tion will be dtf raved partly by the Carlsberg Institution 
of Copenhimen which does so much for the promotion of 
science in Denmark partly from private sources 

Both in the Atlanta and Meditoirnnean the expedition 
will work over wntti*s which have been already for a 
great part investigated by the Thor It i« not proposed 
to devote muih imi to the Atlantic region south of 
Ireiand and there Is the less reason for doing so as 
previous workeis espeiiallv the Prince of Momci 
Schmidt and the Irish investigators have alrend} done so 
much there Nevertheioss n senes of deep » a hydro 
graphical observations from the south of Ireland to the 
coast of Morocco continuous with similar senes from 
Iceland to Ireland and through the Mediterranean wilt be 
of extrcnii intenst both in biological mattfrs md ns n 
further contribution towards undt rstnnding the circulation 
of the waters of the Atlantic and the adjacent se'is 

In the Mcditernnenn on the other hand the hydro 

n hical and hiological conditions are only imperfectly 
•rstood As 1* Will known the Mediterranean is an 
almost completely land ](X*ked and independc nt ocean 
with an averagt depth of more than louo fathoms descend 
ing at places to afnio fathoms This huge basin is con 
nectfd with the Atlantic at the Straits of Cibraltar by a 
narrow sill or threshold which is onlv 300 fathoms deep 
Any mixing of the Atlantic water with the Mcxliti rnnean 
wa^ r can the n fon onl) prOLt chI on tlv surfai c and the 
renewal of the deeper la) r» which is nee. nb irv f r thv 
development of an ahys<cal life and which actuallv dots 
take plact can oiih Im due to the condilions vn|K»ratuin 
convection luinnts but mostly wind influrnce prevailing 
In the Mediterram an itself On the other hand it seems 
certain from larlirr investigations that th derp wat r 
of the Mediterranean which is much morr sainu ih in t)i 
AtUintir ornsionallv or normally wells up <>vi r tht 
thicshold nt the Straits and Hows out into the Atlantic us 
u deep water current with a northerly direction A further 
interesting topographical feature of the Mediterranean is 
that it Is dividf^ into two deep-water basins by a sub- 
morino ridge which stretches across between Sinh and 
Tunis and is only nlKiut 150 fathoms dcH.p flu circuln 
tion of the waters within the two deep basins w« st and 
cast of this ridge must therefore be for the most part 
Indcpendi nt Ihe dr termination of the charach r of the 
water in the two basins in utl layers from the surf an to 
the bottom promises results of more than usual interest 
The h>drographital observations will be of two kind 
phjrsicnl and ehemical Tho temperature and salinity will 
be determined ns also the direction and strength of the 
currents in nil depths from surface to bottom in accord 
ance with the most modem methods employed by the 
international invcAigatlons Entirely new methods have 
also been recently worked out Iw Danish men of scienie 
at the Carlsberg laboratory in Copenhagen for the deter 
mmation of rhemic I composition of sea water for 
example ti aiei (O N CO,) and the alkalinity 

(concentration ^ H ions; It is probable that these nrw 
methods will throw fresh light upon the factors determin 
ing the differences in the occurrence and appearance of 
^ Organic life at different depths and in different waters 
differences which the salinity and temperature by thorn 
wives cannot explain It Is obvious that the waters men 
Boned in the Atlantio and Mediterranean offer exceptional 
oraottunltles for such an investigation 
On the biological side the Investigations will be on the 
llpea f<^owed by the International Council for the Study 
of the ^a, and will be directed In the first place to the 
elucidation of the Ilfe-historles and. biological conditions of 
the principal fishes The advantage of making investiga 
tions ow a wide area as from Iteland to Morocco and 
the M^iterranean Is just that the differences In the 
p^Sical conditions are marked on a large scale and enn 
5r directly as cause to effect with the verv 

distinct mfferences in the occurrences and biological pheno 
mena of all organisms from the floating plankton to the 
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fishes One of thi most initresting problems here will 
thus be to determine th) relutiun between tho Atlantic and 
Mediterranean faunas liow far tho latter is dependent if 
at all on the former and thi differences in the abyssal 
life of the two rfi,ions ill in connection with the ph)sical 
ind chemical difforoncts 


1 ^t\^ WIltRhMtlEK 

A NEW apcranJit. millivolt iiul amptremcler for con 
tlnuous and altfrii iling currents h been brought 
to our notice by Messrs Isenthal and (_o ihc operaiion 
of tho instrument is bis^d m methods already dcsinbed 
by Drude and Klruictuu in which the current to be 
nionsured is caused to h at up thermojuiution thus 
setting up ipdirectlv a cum nt which actuates the move 
m nt of the instrument Ihe novelty in the present inslru 
Hint consists m the arrange mint adopted for lumbining 
th action of a nunihir of th rniojunition 111 u h a 
11 in net that tlirrnuKurr) nts ir ptoduc d of <0101) i nt 
magnitude to dfihet in urdinarv pivot d nuivinj^ i il 
111 trument 

Ihe thermocouples uic placed in the four nriiis of a 
Wheatstones bndgt thi movcm nt b* ing connect) d !«» two 
opposite corners of ihi bndg and the 1 ads (urrving the 
current that is to be nuisund to the r maining corn tb 
T he polarities of the thermocouples arr so cho en th it win 11 
the bridge Is warmed up bv th passagi of a current the 
elertroiuotive forces set up in th four arms conspire so 
as to send a current through the movement Ihe arms 
of the bridge are adjusted so that the tin nno I ctric current 
passes through the movement wiilmut enU ring tht external 
circuit and the rurn nt from the cxli rnal source pasM s 
through the thermocouples without afftxting th galv ino 
meter 

As the deflections of the instrument d pend on the h» at 
ing effect of the current to be measured it should giv 
correct readings for dinct current or alternating current 
of anv wave-shape or frequ nrv It siems tint source <f 
error might be intnxluccxl bv I Itur ifftils and ch 
of temperature of the surroundings and it would be 
interesting to leant to what xt nt urh error ire appnti 
iblf anil in whnt manii r the) h iv been compensated 
for 

Ihe sensitiveness of the meter is i2^ millivolts with a 
iiirrent of 1 ampere and its range ns nn ampirenuicr cun 
lie increased to nnv extent bv the use of shunts 


(rhOrOG\ OF lUF IO\nON DISlRIiT 

Geological Survej cannot well be charged with 
neglect of London cxit'pt in the matter of six inch 
maps a want that will probably be soon sicn to 

to 1906 various memoirs were issiird which dial 
though aometimes only partially with the geology of 
I^ncfon and the neighbourhood Two of these however 
treat of the whole dintnct and the whole of it* geology 
and now we have a third in which the result* reached 
by many workers ore given up to date 
This memoir may be said to have bi cn done by Mr 
Woodward to celebrate hi* retirement from office more 
than a year ago and a remarkably Lood celebration it i« 
From Its very low price it is within the reach of all 
Students and wc may hope that it* author may live to 

(dit many edition* . , , j 

Ihe area d^ribed is that covered. bv the lately published 
four sheet* of the new geological map of I^ndon some 
error* in which are duly noted on p v After a general 
account of the area five piges are given to an account 
of the various bed* beneath the Chalk which do not 
come to the surface here their present underground 
having been proved only by bonng* These roniist of 
Devonian rocks at the base Red Rocks of doubtful age 

1 Mmnoits of th« 0 «iU>gIc*l Survey Tto Tfoloev of tbs 
Dietfict. ByH B I' R S 

Hi M^ieitr’s fratwnery Officr E StsfiW tdiniawih W A. K 
JohnstoST Ud DubTui Jfodgw, ngg« snd Co. 1Q09 Pries 1/ 
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freat Oolite bed» possibly some Lower Greensand and 
n every boring Gault and Upper Greensand The 
imissions in the senes are notable we have no certain 
carboniferous rocks onlv a possibility of Trias no Lias 
>nly one division of the great Jurassic series, and no 
A^eaUlen beds a perfect succession being reached only with 
he Gault 

To the description of the Chalk nine pages are given 
tnd as the Middle and Lower divisions are found only 
jnderground in borings these are concerned chiefly with 
he Upper Chalk The zones of the whole formation with 
distinctive fossils are noted 

Ihe Locene Tertiaries which form so large a part of 
he district take twenty five pages for their description 
vhiih are followed by four pages on faults and disturb 
mces after which the various members of the great Drift 
eries so greatly in evidence in the district are described 
It tome length the Older Drifts with eleven pages to 
heir credit the Glacial (and allied) Drift with thirteen 
whilst the description of the VaUe> Drifts with their flint 
mplements extends to twenty-three pages 

rhe stratigraphic series ends with Recent beds the 
Alluvium of me rivers being described In eight pages after 
which the remaining ten pages of the chapter treat of 
some other matters natnelv a description of th Thames 
Its tributaries and its buried rivers floods fords old 
trackways a short account of the growth of I^ndon and 
ft summary of the ph\sical changes in the district from 
the time of the deposit of the Chalk to the formation of 
the Alluvium 

Ihe question of wnter-supph from the \anous beds is 
discussed in nine pages and various other economic 
questions in other ten which conclude the work except 
for the lengthy index 

The plate is a contour map of the distrut with a 
g nlogiL section from the vallev of the Gadt on the north 
west to beyond that of the Darent on the south-east 

At the end of the various subjects a list of the chief 
works relating to each Is given and this will be of much 
use to those who want further detail But with this 
memoir in hand neartv everyone ma\ know an much almut 
the geology of London usmg that name m a wule sense ns 
he needs to know 


ECONOMIC ENTOMOLOGl 

T N the last number of the Journal of Economic Biology 
(vol v , pp 9-17) Mr W t Colhnge gives some 
interesting notes on the form of the egg of the horse bot 
fly (Uastrophtlus cutii) its attachment to the horse s hair 
and the method of its hatching The narrow end of the 
subconical egg 11 not simply glued to the hair It clasps 
the hair by means of a pair of ridges or lips so that the 
area of attachment is like that of the ox warble-fly (Hypo 
derma botdx) only less specialised With regard to the 
mode of hatching Mr Coltlnge s observations and exp^ 
meats confirm in the miiin the statements of Braej Ci^ 
qnd Osborn He found that the eggs were most really 
induced to hatch, by the application of moisture from 
Hixteen to twenty days after hatching none could be 
induced to hatch after thirty-six davs 
Mr R Mewstead describes in the same part (pp 1^3) 
ft couple of new species of Coccldie from the Congo which 
li e as guests of ants (Cremastogaster and SJmaJ in ^Ir 
nests m the hollow shoots of plants It is very rarely that 
inyects of this famll) are found in the hollow stems of 
their food plants One specimen contained a minute 
letddopteroui larva which had partly destroyed its host 
It IS walLJcnown that economic entomologifts in North 
\mertca are much troubled by the ravages of insects pur 
w)sel>ff or accidentally Imported Into their country from 
h urope one of the most famous of these is the gipsy moth 
(Poftheirta dispar) Dr L O Howard has lately (U 
l>ept Agric Bur Entom Tech Ser iq) described some 
p.irasites reared from the eggs of this insect It is renfark 
ible that the parasites-^various species of minute Hymeno- 
ptern— all come from Hungarv Russia and Japan From 
( iM> mth eggs imported from western Europe no parasites 
could be reared, and though the moth has been In the 
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United States for more than forty years no Amertcim 
niecies IS known to attack its eggs Non parasitism of 
r distar by native species writes Dr Howard is 
probabi) due to the character of its egg mass which is 
so compact and so thoroughly protectedby the scales of 
Its parent as possibly to disguise its character from species 
unacquainted with it G H C 


ALTLI^ATIONS 01^ THF DEVEl OPMENT AND 
FORMS OF PLANTS AS A RESULT Oh 
ENVIRONMENT^ 

'T'HE fungus baprolegnm Is chosen as an example among 
the ower plants This fungus h\ts on dead insects 
and shows three distinct stages of its development — 
(i) vegetative growth of the mycelium (a) asexual repro 
duction by motile zoospores (3) sexual reproduction by 
malo and female organs Under ordinary conditions tliese 
Ihtce stages follow one another quite rcgulorl) until after 
the ri^nmg of the rt sting spores the fungus die# but 
ai cording to th^ speiml connitions of c\GrT stage it is 
possible to produce them as we desire and also to alter 
their succession Under ver\ favourable conditions of 
nutrition the fungus must tuntinuouslv grow without being 
propagating and without d)ing Numerous other lowir 
plants as fungi and alg'c show the same nlations (o 
environment 

Flowering plants present far more difliculties in con 
sequence of th ir very complicated structure Semper 
vtvuni tunckn is taken to show how far the dvelopment 
of such a plant dtp#*nds on environment Semp^rvivum 
appears as a short stem covered with thick sappi leaves 
we call this form a rosette fhe rosette* prwiuce m an 
i rxual nai new daughter rosettes of whuh cich tomes 
to flower under suitable conditions ind diPS aflpr the 
ripening of seeds Ih state of X plant destmpd to flower 
but without recogmsabU rudiments Is i illed upe io flou er 
Ihe form'll ion of the inflofPscLnre consists of thr e 'tcntial 
stagi^s — (1) the length mng of the sum (2) the pruduc 
tion of several branches at the top (3) th birth of 
flowers 

Under very favourable conditions of nutrition a rosette 
npc to flowtr inn be transformed again into t vogetativi 
one which must always grow without stxual reproduction 
In blue light during March and April u lengthening of the 
rosette ripe to flower takes place but without flowering 
Such a lengthening of the stem is wholly indppendent of 
flowering beiause all rosettes alfio the youngeHt ones are 
able to lengthen in red light On the other hand the flowers 
can result without lengthening when the rosettes are ex 
posed to a high temperature The production of flowering 
branches ran be prevented the inflorescence at the end 
having but a single flower In other conditions numerous 
branches ore to be found on the whole stem even In the 
axils of the old Waves particularly a* the result of injuries 

We come to a new series of forms by replacing flowers 
by leaf-rosettes which ran be produced on all parts of the 
inflorescence even on the flowering branches alone or 
mingled with flowers The plants of which the in 
florescence bears rosettes do not dm at the end of summer 
at is normal but bvc another two or more years appear 
Ing in peculiar forms It can be shown that flowers vary 
in an exceedingly high degree under certain conditions 
llie number and arrangement of all members at sepals, 
petals stamens and carpels can be altered Further 
striking variations of the normal forms appear in such 
artiflcially modified flowers by the transformation of sepals 
Into petals of petals into stamens of stamens into petal* 
and into carpels Experiments were made to answer the 
questiqp whether alterations of flowers can be transmitted 
For such researches ^emf*mwcm acutNfnatam which pro- 
duces easily ripe seeds was used The seeds of flowers 
artificially altered and self fertilised gave rise to twenty 
one seedlings among which four showed surpnsmg devia- 
tions in their flowers With two secdltngs all the flower* 
were greatly altered and presented some of the alterations 
of the mother plant especially the trflns^matlon of 
stamens Into petals The experiments ore being continued 

1 Ahtiraet of th« Lsetwr* dtUverad •« Ow Royal Soeisty on 

If ay a6 by ProC O KUbi. 
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PLANlii Ob SCOTTISH lOCIls' 

A N interesting uuount of the lochs of Kirktudbright 
shire Wigtownshire Fife and Kinross nnd the 
plants that grow in them and on their shores is yven by 
Mr tj West in •x pa|)er recently published bv the Royal 


Dortnianna &i whi^h nre usually ossociated with peaty 
water are absent 

WigtOwnshiTf whi h js nnnrkable for its great tracts 
of treeless pi at moor ilTirds examples of both kinds of 
lochs 1 liObe sht'ets of w itor that are situated on the open 
moors resemblt hif^hlind lochs in their general features 

1 lu lak th It an within th 7on of 

‘'ttive agniulture arc dcculedly of tin. 
lowland type 

In life and Kinross \ few lochs of a 
mi highl ind Lharait r ma\ bo found 
on the hightr hilN Ihe greater 
numlH r of the loch in this distrn t 
luiwcvi r ire distinttly of a lowland 
t\pe md main of ilnm ha\ 1 \ r\ 
rnh flora coinpar iiivf h rare pi mis 
c ft n ocrurnnj^ in gn it ulmndim th 
gr III r numlx^r howev r ln\p hid 
th ir natui nl f ntun lonsid r il h 

lit red bv the hind of man In som 
parts n w lochs have Km treated b\ 
the construction of dams In 

otlu r plates shallow sheets of water 
th It could be put to no usi ful purpose 
h ive been drained and thr sites 
utilised for agruulturr whil t in 1 
f w casts loihs ar ustd as r ^t. ptnclts 
for sewage Ihe only lochs of thi ir a 
that ret Mil their mtiir il conditions 
ire the smillir on s on the ( 1 ish 
Hills 

On at count of the comparative lack of 
knowli dj^ respecting tne ccologv of 
aquatic ind semi aquatic pi inis th 
luthor considtrs that it is pr mature to 
iltt mpt at present Ihe grouping ind 
gin lalising of sets of obsirved pheno 
mena relating to their distribution 

Society of Edinljurgh Ihls it the authors second paper In the seven areas invesligited alvout 175 loihs have 
*n iht Kitaniidl itiptatti of Scottish lotha and includes j been visited these v irv m size from what are practu'illv 
many valuable details niating to the distnctb investigated , inland tent sudi as Ia>ch Ness to mere ponds hki 



tio I --An X rapi ot a w nd-c«puMd h ubiand loch^— Loch ( rennoth (by Cahrn morv ot i'UiCt) 
View inwi tl north w t nd looking lUMiih l*b« sandy na) are n it w II idiown as the scale 
It so iRUin Ihu loch ha« tcarcely any litio ai vcgaiatl u. 


ihi systematic list of plants shows the distribution of each 
plant in all the ari us studied and other particulars 

Detailt are given respecting the 

physical characteristics of laih Imh 
and Its surroundings and everything of 
interest is describe from a botanical 
point of view especially the plant 
associations 

ihe lochs of north west Kirkcud 
bri^htshire are chiefly of the highland 
ivpe I c having considerable elevation 
alMve sea levtl water more or loss peaty 
barren sandy or stony shores scarcity 
of thosi plants having li uves that float 
on the surface and having siiih marsh 
vegetation ns may exist ihitfly on the 
western side because owing to the 
pri vailing wistirlv winds the erosive 
power of the waves on the eastern 
shores pn vmis the di vilopment of a 
littoral flora then besides whuh many 
plants asset lated with the niher food 
'Supply of th lowland lochs are 
absmt 

In south-east Kirkcudbrightshire there 
tire comparatively few loths and these 
are mostly of the lowland type i e 
having a relatively small elevation 
above sea level mm peaty water muddy 
or marshv shores which ar fre 

<|uently covered with marsh plants 
jin abund^e of plants with floating 
leaves and although large lowland 
lochs usually have their marsh vegtla 
non chiefly on the western shores 
such is not the case with small lowland lochs besid s 
which certain plants such as hoeUs latusirts I obelta 

J A Fttithsr Con nbatVm ro a Comramlivt Stadv of tho Dominant 
jn»M*roMik and Higher Cwogmuk tUrm of Aaumic HaUt in ScotlUh 
Ukvs. ByGeorgoW^ Prorltoy Soc. Bdln s« ion 

1009-iOi voL XXX pan IL No. 6 Pp 6 s-i 8 i Prlc 141 . yf 
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Lochan Diota Ihisi lochs have to a considerable ext nt 
their individual floristii pciuliantu k and this fm t inhibits 



l a -An exampte of » la ge ioi.h the wind-h It rvd wc t m iiwr lu ui wni 11 1 ai. n a»>ii » lani 
vwtntwn-Loch Ken. View near New G lloway from ihc w«i hon. looking north ilwwing a 
Urn aHOciaiion of Imtra exteml ig el n< the loch lor etiout a quarter of a mile 

outhtde a loue of ^ imeuah-it The water over the Vymphm area it from a to y feet dnp 

the process of tend nsation of such Matures into a short 
summary Ihe lochs may of course be grouped in 
accordance with their striking physical characteristics 
such as elevation above sea levtl exposur** to wind nature 
of shore depth of water condition of the Kttom whether 
rocky stonv sandy clayev muddy &c kind of water 
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whether peaty or non-peaty» rich or poor In plant food flora but b qen the flora and fauna aa well and it la 
fialti &c and then characten very farifely depend upon at preaent -Mgible to aet down a complete aatsfact^ 




the physiographlcal features of the surrounding country statement o t. ecology of any single group of aqua^ 
When the combination of such factors rsipectlng any lodi plants We r tbereforsv for the moment leave the 

is known the plants Ukely to be founa there may be final generalisa of the causes which govern the dis- 

tribution of plants and content our 
selves With the routine work of taking 
evidence of that whidi occurs not being 
too eager to surround ourselves with 
metaphyiica! hypotheses which seek to 
explain the observed phenomenon by a 
noumenon. nor to ckiw our ignorance 
b td deluck our senses with vagu^ con 
cepts that transcend actual demonstra 
tion, and, when analysed, explain to our 
intelligence nothing whatever 
Again the restri^lon of certain plants 
to particular localities may be accounted 
for by observi ng that they are I II 
adapM for any mode of dispersal to 
which they are Ukely to be subfected 
it is then dl^icult to understand their 
introduction to thcir present situation 
It is not easily explain^ why £giifrefum 
hmojrum Carex fostrata PhragmtU$ 
communis and others should m so 
widely distributed about the matins of 
all kinds of lochs whereas Ciadtum 
Martsens an equally dominant species 
should be restricted In the areas under 
discussion, to a few places in Wigtown 
shire When the subacsenco of plant 
ecology has taught us the fuU facts rc- 
^ „ ...... I,. j.ui. , Harding the relationship existing between 

ri 3 — An exsmpte of s umaD sorMorltal wind MieUer«d khu hlshland loch the wmtem mjuvin of ,,rif inism And pnvirnnmf^nt t-hpn shall we 

wliich husm of Mrdtveseutton -Lochia Clewh Httk View of ttoweU tide IVom the 

southed hiokfaig north west showing C’errjrrw/Ms/e bordering the west wde of the loch, ITie be able tO generalise Kto Oi pnenomena 

darker patch staoding out of the water oa the right u an association of Efiasrinm //iwanrM regarding the geographical distnbution 

of water plants to some useful purposi 

ruughi) indicated but this apparent simplicity ta frequently I The study of the plants of the IocUr suggests that 


Ki 3 —An example of a mnall aomewlial wind nheltered khU highland loch the wentem margiQ of 
which luu a xooet^ nwrth vegetation —Loch Dow CleMh Hma. View of tlM wait aldelVoai the 
southed hiokfaig north west showing C'erv'arrv/Mv/A bordering tbeweatMdeofihe loch. Ilia 
darker patch aSuiUing out of the water on the right u an association of EfiMtinm ifmwtm 


-O' 





ruughi) indicated but this apparent simplicity ta frequently The study of the plants of the IocUr suggests that 
nmdih^ by other agencies aquatic plunts have not always had their origin from 

llie laws which govern the geographical distribution of terrestrial forms that had been forced into the water by 

aquatic plants cannot be full) understood until acicnce has more robust competitors on the land as is sometimes 

revealed more facts regarding the ecology of the plants stated but more probabh because certain mutable forms 

than It at present possesses It is there 
fore futile to attempt the deduction of 
general laws with only an inadequate 
Knowledge of the phenomena to Ih. 

Lencralised During the last great 
riacial epoch it Is certain that all forms 
bf the higher plants were banished from 
the greater p^lon of Scotland To- 
wards the end of that era as the mantle 
of Ice and snow began to retreat so 
would plants encroach again over the 
Lountry from the region to the south 
where its Influence had been less severe 
\\ hat precise causes Influenced most this 
gradual northward mdreh of aquatic and 
t rrcstnal plants cannot now be deter 
mined, but probably they were such at 
affect the distribution of plants at the 
present day The plants no doubt 
followed the lines of least resixtance and 
greatest traction not only In their geo 
graphical advance, but also In tiielr 
adaptations of structure and function to 
the varving environments fheso lines 
must necessgrily be ramified and In ^ 
val\^ perhaps to an Insoluble degree 
itt on them are the secrets of plant 
geography to be discovered on the basis 

anatomy and plant ^ ^ exjim}4* of a wUl ami •hallow lowlaiid loch baviu aa abondanl v«Bttiakn--Ott«tMea 

I boch Hhowins a pgnion o< a larct aiwoqatlott of Mfgin i S r m on the wstw in Uw 

fit such methods a most interesting foreground aod tht bank below ih« trees covwad witniMirw pMli, soch ap Canrjr rW/mAs, 

inquiry would be What is the equi C tuu 


fit such methods a most interesting foreground sod Sw ^k below the trees covwad wiw BMinia pkmili, sodi ap Canrjr rW/mAs, 

inquiry would be What is the equi C tuu 

iibnum that has been attained between 

the forces of resistance and traction that has caused certain I have exhibited a tondency, as some do even noW k take 
species to arrive at and remain In restricted areas? This * on the aquatic habit, that mode of living being more 
is a subject bristling with dlflicuH chemical and physical agreeable to tiielr requirements. Some plants form them^ 
complications combined with the various influences result sdves into dense assoclatloos consisting of one spedH onlyr 
Ing from tiie never-ceasing action and reaction not only which spread over considerable areas and not cmly pra^ 
between the different members and associations of the vent oniers from growing amongst them but year by 
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year extend their borders at the expense of neighbouring 
plants In the vanguard of such colonies there is doubtlcHs 
very keen competition for the space and the weaker or 
less suitably adapted specus will be slowly driven before 
the stronger This however is unlikely to go on con 
tlnuously becaust the stronger species will sooner or later 
meet w th physical or chtniical barriers which it is ill 
adapted to overcome but to which iht wtaktr sptcn'Ti nia\ 
be bettf r adapted Quite commonly it is not that com 
petition for available space is to great but that the local 
conditions favour the dominant growth of a few individual 
species One frequently finds normal terrestrial or marsh 
Species t-iking on the aquatic habit instance Ranunculus 
Hammula Juncus suptnus J acuUfioruM Pepits PorUila 
&c but alwa\s of their own free will so to speak t e 
by the exerHs of the subtle power of adaptability whlth 
Is more or InKs the common possession of all planls 

From anotlur ispert of this inttrcslinj, subject it appears 
that other nusns for variation with the consequent pro 
duction of nfw forms he in the fact that although the 
conditions for plant life ^re so often nninh from the 
Ideal yet the plisiic power possessed b\ planls enabling 
them to ad ipt thimselves to the various < omblnnhons of 
ediphit and dim ilii conditions is so greu that there are 
compnrntivf 1\ fi w spots wher existence is possible tn 
which some pi int or other is no! able to thri\e and ram 
on its mntnbniic nrtivitH s Now in order to maintain a 

f iroper tone of health a plant has of necessity to respond 
n suitable wa\8 to nil 1hi varying external impressions 
A plant IS therefore in a (onstnnt and continual state of 
changf owing to the n» vi r-ce ising mechanical physical 
and chemical chang s of us unstable environment The 
pla lie naturf of inin\ plants enables thfm to modifv their 
organ m r ciproi ntion to un\ falrl\ constant set of 
I nvironmental condition ind it is in this ndravour to 

aunmmodnt tin mst Ives for the malntr nance of healthy 
rxistinie in pi ic( Ihit ire ither Inhospitable or too 
luxurious that c rtain d vintions either fixed or transient 
from tin usu il forms of more normal environments are 
to he acfounted for and such variations occur m almo t 
evirv loch That soin of such variants mnv dnubthss he 
cone rned in the origin of new species and \aruties 1 the 
Impression received but other cavises also contribute 
towards that process 

The rapid increase of aquatiu md marsh pi ints in 
reservoirs that are used for the public water suppiv is 
occasionally n matter of nnxletv and expense to the 
owni rs Tnormous sums of money are frequentlv paid 
bv public bodies for advice respecting the construction of 
reservoirs to persons wholly unacquainted with the local 
gwiogu il fenlurcs is well as with the flora and faun 1 
of the district Whilst it is very unwise to construct a 
rewrvoir over a geological fault and expect it to hold 
water (nnd this has been done) it Is equally vain to make 
a shttllow rrscsrvoir in the line of the constant migration 
of wafer fowl (1 c between their resorts) arTd expert it to 
maintain a freedom from water plants The greotest depth 
or which aquatic plants will flourish In Scottish waters is 
about feet It is very unlikeh however that the 

species capable of growing nt sucli a depth will ever 
bccomt a nuts Mice m n reservoir but at a depth of 20 bet 
it will be found that In suitable water many species 
capable of giving trouble will flourish Upon considern 
Hon of these furls if seems advisable as a prevention 
against the devi Inpmi nt of water plants to construct 
reservoirs with sides so steep that a minimum depth of 
from ao to a^ feet will be maintained within a few vards 
of the margin Moreover the sides qnleM of natural 
rock should be foced with stonework which will further 
impede the growth of plants, as well «« prevent dis 
coloration of the wo ter bj wove-eroslon 
The 1 34 figures contained in the present paper together 
with the 110 which ilUistrate the author s previous publira 
tion on the same subject form an interesting and in 
structive series of views of the vegetation of Scottish lochs 
from nn ecological aspect 

Tn a comparative table the plants are arranged In seven 
ecological groups In each of which the species found in 
pcatv and non peatv lochs are inillcated with the depths 
at which they grow The list of plants contains some 
now records for ihe districts 
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UMVERSITY AND FIWCATIONAL 
INTELl ICFNCE 

Cambriixik — Ih \uL'( h-mLcllur has publmhed to the 
Senate a minute of thi unmcil of friniiy ( ollege suj>port 
ing the plea fur th st iblishmcnt of a professorKhtp of 
bio-chemistr> and st itmj^ ihit with the view of making 
increased provision for hq^hcr teaching and rtst^nh tn that 
subject pending tin tabbshment of a professorship the 
tollege has appolnti d Mr 1 ( Hopkins at present reader 

in chemical physiolog\ to n pral x torship in bio-chcmistr> 
und proxies to el tl biin to a fiUomship 

Ihe Licnt rnl Ho ird of Studns will hortlj procied to 
Hp|M)int a univirmii Ixtur r in muhtniatiis m succession 
to Pr Hobson lb ip[M)intmoiu \mII lx for live years 
from October i 1 )io <_ mdidatfs an n (pasted to send 
thoir names with testimom ils if ihM think fit to llu 
\ u e*Chancellor on or btfon S it uni a v Juii* 4 

Mr R H lock has bi'i 11 approv'd b^ the general board 
of studies for the d gn*e of doctor m M.ience 

Mr A J N TremcBrne has b(cn approved for the 
diploma in anthrojioloj^v Ihis is the first time a diploma 
has been granted in this subject 
Ihe board of agricultural studies in consultation with 
tho president of the Ro) al Agricultural Society haa 
nominated Mr F R Saltir to Iw ihr t illioy lecturer on the 
history and economics of agriculture for one year from 
(October I 1910, 


At thr closing ceremony of session 1910-11 of the 
University College of North Wales Hm^or to be held on 
Friday June 34 Dr J J Dobbie h R S principal of the 
CoVernment I^horMorus London will deliver an addren 
on Museums th ir Amis and Methods 

On Monda> evi ninj, M iv 23 on the invitation of the 
Rector of the Universitv of Hi rne Prof Sthafer of hdin 
burgh gave a let tore on ihr functions of the pituitary 
body in the aul 1 of tin L niversitx bef ire a large and 
appreciative oudlence Iht lutuin formed one of a scries 
which was designed to tomnn monte thi seventy fifth 
j anniversary of the re founding of the Lmversity In pro 
posing a vote of thanks the Ri rtor announc^ that the 
University had conferred the honorarv degree of M D 
ujion the lerturrr who \\^s there iiixm duly presented with 
the diploma 

Stara are being t ik n b> the I 1 1 rnment of Queens 
land to Invite appl cations in I ondon for the professorial 
staff of the univorsitv shortly to lx opened in that btatc 
The chains to be fille*d are classics mathematics and 

ph>Aks chemistry vnd 1 ngmcfnng Applications will 

shortly be Invited b> ujor I B Robinson the \gint 
General In London from gmllom n competent to fill the 
positions The salary of each professor is to be qooi a 
year The Government of Queensland will contribute 
20 ooof a year for the next \cn yt acs to the Universit) 
Arts science nnd pngineering will be the three great 
facultiei and the propose! in t!i first Bill that commerce 
was to be a faculty with a lecturer and a degree of 
B Com has disappeared 

Prop Ruik>lf Tomro jun of Columbia University 
contributes to of Mn\ fi sonu interesting statistics 

of certain Continental univrrsiti s During the winter of 
1009-10 there were students in 'll tendance at 

Cermaa universities 03 1 per cent of these l>eing men and 
fix per cent women I hi imtncuhifd students consti 
tuted 90 8 per cent of thi gnnd tot i! the remainder being 
auditory largest numb< r of Crrmin students were to 

b^ found nt Berlin which had 1 total of 10319 the next 
aix out of the 91 rennan universities with their number of 
students were Munich 7321 I eipstg 3630 Bonn 38^ 
Breslau 9739 Halle 2660 nnd ( ottmgen 2342 Berlin 
attracted the largi st luimlx r of mntnrulated women and 
was followed bv Mumch rfilliagen Heidelberg and 
Bonn Vienna is bv fir the hrge t of the Austrian urn 
V rsitles being siirpn'< ed in point of attendance (9x80) 
onh bv Berlin nmon^, ( erman Institutions while the 
T niversity of ^rno fax* 7) > most larj^^elv attended of 
Swlsa universities If the attendance at the German un? 
versitiei during the winter of 1909-10 be compared with 
that of 1893-4 It ** the number of matriculated 
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studcnU has more than doubled durlM this period the gam 
U ing one of 1 13 per cent that i8» Kom 37 424 to 58 342 
There has been a marked change too m the relative 
position of the various German universities since 1893-^ 
when the largest universities were, in order Berlin 
Munich Leipzig Halle WQrxburg Bonn and Breslau 
The onlv university that shows a decrease in the attendance 
of matriculated students as against 1894 is WUrzburg and 
there the loss is very slight 


SOCIETIES AND ACADEMIES 

London 

Royal Society Miiy ^ — Mr A B kempe ir n^urer and 
vice-president in the c^ir — Colonel Sir David SrtioOf 
Captains A £ Hamarton and H R Batoman, and 
Captain F P Maokla The development of trypanosomes 
in tsetse-flies Until the end of looS it was believed that 
tsetse flies acted merely as mechanical agents in the trans 
fercnce of trypanosome diseases The parasite was sup- 
posed to be curried by the fly in the same way that vaccine 
lymph is carried — on the point of a lancet from one child s 
arm to another The limit of time of infectivitj of the 
fl> was placed at forty-eight hours and it was believed 
that if nn infected area were emptied of its sleeping sick 
ness inhabitants for n couple of days it would then be 
quite safe for healthy persons to enter it At the end of 
1908 Kicine made the discovery that a tsetsc-fly could 
convey a tr>panoBome for some fifty dfl\s ifter the fly 
hud fed on nn infected animal The experiments were 
earrird out on those lines m Uganda ^th lake-shore 
and laboratory bred flies (Glosstna palpattM) were used and 
various trypanosome diseases besides sleeping sickness were 
experimented with 1 setse flies are numerous on the lake 
shore $00 or more being caught every day b> a few fly 
boys The flies brought up from the lake-shore wer*- I 
found to be naturally infectea with at least two species of 
pathogenic trypanosomes so that it was afterwards found 
necessary to use flit^s bred in the laborntorv from pupae 
gathered on the lake-shore At first It was difficult to 
nnd these pupa? but after some time the supply was more 
than sufficient as many os 7000 being brought up in one 
day by a few natives fhese experiments go to show that 
a late development of trypanosomes takes place in about 
5 per cent of the flics used This development of trypano 
Bomes in the inside of a fly renders the fly infective and 
capable of giving the disease to the animals it feeds on 
The shot test time which elapsed before h fly became 
Infective after feeding on. an animal infected with sleeping 
sickness was eighteen days the longest fifty three days 
and the average thirty four days An infected fl> has been 
kept alive in the laboraCor> for seventy five dn>8 and re 
malned Infective during that time It is not known how 
long the tsetse fly may live under natural conditions on the 
lake-shore Experiments made to test directly the dura 
tion of the infectivity of tsetse flics show that they can 
retain their infectivity for at least two years after the 
native population has been removed from the fly area — 
Dr H G OHapman The Aveight of precipitate obtain 
able in precipitin interactions -^Miis Ida F Homfrar 
The absorption of gases b> charcoal The experimental 
portion of the work hnre summarised consisted in deter 
mining the volumes of gas absorbed by a known weight 
of charcoal 3 grams at definite temperatures varying from 
that of liquid air to that of boiling aniline and at pressures 
up to 80 cm of mercury The gases used were He A 
N CO C CO, O, and mixtures of N, and 

CO ^fter making all necessary corrections the Ito- 
thermaU were constructed and from them points of equal 
Asorptlon we« read off the family of curves so obtained 
being termed the isostenr diagram The concentration tor 
each isostcre was cakulated in the form 

p.WX 100 

W + w 

where w Is the weight of gas absorbed and W that of the 
gas-free charcoal The concentration of pure gas when 
w-o thus becomes too per cent Two relations have been 
obtained whjjgh hold within experimental accuracy for all 
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these gases — (1) each Isostere follows Ramsay and 
Young s rule for saturated vapours 

M * 1 

and Is expressible by Bertrand s vapour pressure formula 
(a) at constant pressure dl/dlogC«K Also in all cases 
at low pressures and in some cases at all pressures when 
tltete straight lines are produced to lo^C»a te 100 per 
cent the corresponding temperature is found to be the 
recognised boiling point of the liquefied gas at that pressure 
By means of a simple formula the heats of absorption at 
various concentrations were calculated, and the thermo- 
dynamical relations are comparable to those of concen 
trated solutions Calorimetric measurements were made In 
the case of and found to agree well with the calcu 
lated values ruie suggestion put forward as a result of 
the experimental work is that a homogeneous solution 
phase is formed in equilibrium with the gas phasp the 
presence of n large concentration of charcoal greatly 
raising the equilibrium temperature of the volatile com 
ponent at a gWon pressure This rise Is not constant ns 
in the case of dilute solutions but is itself Inversely pro 
portional to the gas concentration If any other function 
of the quantity of charcoal such as Its surface area were 
substituted for the mass in calculating the concentrations 
the relations between the absorption results and the cOh 
stants for the liquefipd gases ^ould be lost For mixtures 
of two gases in chanonl the phase rule holds and the 
relations can bi deduced from those of the components 

Royal Meteorological Soil ty Mav 25 — Mr H 
Mellish president, in the chair — C Naoh The 
daily rainfall at the Royal Observatory Greenwich 
i84i->I 903 From the statistics given in thin paper it 
was shown that the average annual rainfall for the sixty 
three years was 24 19 inches with 157 ram days The day 
with the maximum number of ram days to its credit is 
December 5 while the days with the least number of 
rain days are April 18 19 June 27 and September 13 
There were ninety four occasions during the whole period 
on which the rainfall exceeded 1 inch in the dav The 
greatest fall was 367 inches on July a6 1807 —L C W 
BonMfnft Low temperature penods during the winters 
iqo8-^ and 1909-10 It is often observed that if a given 
week month or other period in one year is marked by 
some very speciol meteorological character with respect to 
one or more elements of weather the corresponding period 
the following year shows exactly the opposite character 
Dealing with the last two winters the author directed 
attention to four very remarkable frosts which stand out 
prominently viz — (1) December 1908 in the aouth of 
England (2) March iqo9 in the south of England (3) 
November 1909 In Scotland and Ireland and (4) January 
iqio in Scotland and the north of England — R OoiiM* 
The rate of rainfall at Kew in 19S A method was 
described of obtaining Information about the rate of fall of 
rain from the records of a self-recording ram gauge which 
vields a continuous trace showing by the position of the 
pen the amount of rain fallen 

Paris 

Academy of Sciences, M y 25 — M Pir&rd in the 

chair — Remi^rks by the pi^dent on the forthcoming meet 
Ing of the International Association of Academies at 
Rome^H Baalmndrsa The Influence of comets on the 
terrestrial atmoi^ere according to the kathodic theocy 
The study of Mm^ouse's comet showed that the whole 
of the li^t emitted by the tail was of kathodic origin 
and It is highly probable that the tails of comets emit 
penetrating rays analogous to the 7 rays of radium These 
rays could ionise the atmosphere and «cauBe the Immediato 
condensation of supersaturated water vapour Hence a 
connection is at l^st posdble m this theory between 
Halleys comet and the weather Dillard and H 
A b raham The existence of two explosive potentials 
For a oiven system of electrodes two explosive potentials 
exist The first Is (he potential of the brush dwcharge 
the second appears to be the normal explosive potential 
and is more definite Between these two limits there is a 
continuous silent discharge —A Mallar and A Obmtqaaa 
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Ihe action of the bromides of oriho and ^aro-amiyl 
magnesium upon anthraquinone and methylanthra 
quinone. In theae reactions substitution deniatives are 
formed In all respects analogous with those obtained with 
pbenylmagnesium bromide and quinones The reduction 
products of the diols obtained are also described - 
Lh Andr4 X he passage of the earth through the 
tail of Halley s comet Observations with both the 
electrometer and magnetometer gave negative rtsulth 
M do K«rllli« ihe aurora borealis Laws and heho- 
dynamical theories Observations are discussed tending to 
prove the accuracy of the hehodynanucal theory of the 
aurora — A diond«l Observation of Halley's comet 

made at the Toulouse Observatory with the Brunner Henry 
equatorial of 38-cm aperture The apparent position of the 
comet and the comparison star are given for May 8 — Leopold 
MJ«r The partial sums of Fourier s series — G Smt^sio 
T he interference of two beams superposed In the inverse sense 
along an optical circuit of large dimensions Ihe arrange 
ment figured resembles that of Michelson in using half 
silvered plates the path of the rays being 30 metres 
Some of the mconvi niences of silvered glass interfero- 
meters arc discussed — A Chatay The absorption of 
energy by the passage of on alternating current through 
a gas at atmosphonc pressure The energy has b^n 

measured by the amount of heat developed above a certain 
potential the heat developed is proportional to the intensity 
of the current — Paul Jdsou A very sensitive el<K:tro!ytic 
detector working without an auxiliary electromotive form 
One of the pfatinuni etLCtrodes is replaced by a mercury 
tin amalgam The detector has a sensibility of the same 
order os the ordinary form is invarnblc with the time 
and 18 unaffected bv vibrations — Pierre A new 

model balance for the determination of magnetic fields 
The apparatus described and figured is an improved form 
of the instrument designed by Cotton and made by Weber 
< — Georges Olskudo 1 he romposltion of the atmosphere 
after the passage of Halley s comet A determination of 
the proportion of (helium-Hneon) showed no variation - 
A Lafay A modification of the resistance of the air 
produced by roughnesses suitably arranged on the surface 
of a body The experimental results given have a bear 
ing on the problem of aerodynamics —Georges Maslln 
The structure of the lines of the spectrum — C 
OMnavMM The precision of the measurement of mag 
iietic susceptibility 9 A discussion of a method recenth 
proposed b> M Pascal —Louis Malol^a The effect of 
penetration In dlclertncs — M Mmrrm The solubility of 
silver sulphate in alkaline sulphates — E Brlnar and A 
Wraoiymkl The chemical action of high pressures the 
compression of nitrous oxide and a mixture of nitrogen 
and hydrogen the decomposition of carbon monoxide by 
pressure No change was observed for mtrous oxide after 
pomproising to 600 atmospheres at a temperature of 420® C 
Negative results were also obtained with a mixture of 
ludiyigen and nitrogen up to preuures of 900 atmospheres 
Carbon monoxide showed clear evidence of chemical change 
after exposure to a temperature of 320® C under a pressure 
of 400 atnw^hcres —Daniel kwrtlwlot and Hcnn 
taudoehon Tne chemical effects of the ultra violet raj s 
on gaseous bodies On exposure to the ultraviolet rajs 
a mixture of cyanogen and oxygen was nearly quanti 
mtively converted Into carbon dioxide and nitrogen 
Ammonia mixed with oxygen gave as a final product 
water nitrogen and hydrogen Hydrogen does not com 
bi nr with oxygen under these conditions Formic acid was 
Identified amongst the products of the reaction with a 
mixture of acetylene and oxygen —Georges Dwnlske The 
presence of tartaric residues of wine in an ancient flask 
The flask dated from the first century Tartaric acid was 
detected In the deposit on the sides proving that wine was 
originally place# in the flask — P Olauwmnn The 

action of osone upon carbon monoxide The Interaction of 
carbon mono^de with osone produces cartm ^oxlde The 
oxidation is increased by exposure to light and by the 
presence of moisture —H OoiMdn and H HdilMwy 
Dehydrodicarvacrol — J B Mm n ^m r m n m Ketones derived 
from bensoic and phenylacetic acids The properties of a 
^es of l^nes prepared by the general catalytic method 
described in a prevXous paper— N OharelMfMty The 
determination of the place of origin of a naphtha or of 
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substances derived from it — il OauK The condensation 
of ethyl oxalate witli cthjl tricorballylate — H tarlaalla 
A new synthesis of natural and racemic erythrite— W 
Lousulnlno and G Dupont The boat of fixation of 
some ethylenic compounds The hydrobromic acid was 
used m xylene solution as much more concordant results 
were obtained with thi» than with aqueous hydrobromic 
acid — Ernest h L Marohand Plasmodiophora brastuae 
a parasite of the mt^lon and of celery — Capua and 
J Fairtaud A method of treatment against Cochylis 
and Eudemis These Murulepidoptera are parasitic to the 
giBpe and in rev^nt years have caused great damage The 
results of two modes of treutmmt are given — R 
RoDInaon Re*scction of the affluent veins — M Hallcn 
poau General considerations 011 tlie evolution of the 
treponema in the human organism — L Faurd-Frdmlat 
Physico-chemical stu^ on the structure of the nucleus of 
the granular type — C Oarbar Comparison between the 
mode of action of certain retarding salts and of the proteins 
of milk coagulable by heat on the caseification by ferments 
of boiled milk — M Javllllar llie migration of the 
alkaloids in grafts of Solanace'o — M and Mmc M Roman 
Matt The influence of the concentration In saccharose 
on the paralysing action of certain acids in alcoholic 
fermentation — H DIarry and Albert Rano The 

diastatic hjdroljbis of som d nvilivis of Wetose 
ihe lactase contained in the g istro intestinal juice from 
ffclix pomatta possesses unusual powers of hycfrolysls as 
It splits up not only lactose but scvernl hetose derivatives 
including lactobionic acid lactosizone lartose-amido- 
guanidine lactose-urei and lactose scmicurb ixonc Gnlac 
tose is in all cases one of the products and this agrees 
with the views of C Fischer who regards 1 n lose as a 
gaiactoside of glucose — M Smolucbowaki The 

mechanical theory of glacial erosion A criticism and 
development of the theory put forward by M de Martonne 
— Alfred Anwat The magnetic and electric variations on 
the nights of May 18 and 19 1910 None of the viriations 
noted can be regarded as exceptional — J A Labal 
Observation of the ionisation of tlie air in a closed vessel 
during the passage of Halley s -C Limb and T 

Nanty Observations of the magnetic viriometers of the 
Observatory of 1 ourvi^rr at L^on^ during thi night 
May i&-ig The vanations were of the same order as 
those usually observed — F QArrIveu The presence of 
metalloids and metals in potable waterK — J Thoulat 
ihe measurement of the colour of mirine vases 

G6TT1SGEN 

Royal Society of Sciences —The NtirfimhUn (physico- 
mathematical section) pirt i for xgio contains the 
following memoirs communicated to the society — 

December 4 1909 — W H Farkin and O WpllMh 
Researches from the Gfitlmgen University laboratory 
xxtli on A*-menthenol 

January 14 1910 — W Sehnaa ITie formula represent 
mg the ooemcicnts In the theory of Dinchlet senes 

January 39 — E Madalufiip Molecular free vibrations 
(stWlementary paper) 

rebrua^ a6 — P Kolba Hilberts method of uniform 
itation— L MabarbMh The movement groups of the 
n-dimensional Euclidean space with a finite fundamental 
region — O Haupt Rem irks on oqcilhtion theorems a 
letter to Prof Klein 


FORTHCOMING CONGRESSES 

June i9-s3.->Intflmstions1 CongrrM of Minlnff Ifej^luriy Apol^ 
Mechinid *2d Pwwtksl Oeolojtv nn«eldorf S^^riei Dr 

Schrtdtw Md Mr LOwsniitein Tncobi i awe ^ 5 , T’Jfwidorf Gernumy 
Tuiv 4 -S — Iirtcnwtionel Coogreiu in Na el Architecture and Mnrine 
Lmln^ng. Lo^on S creury 5 Ad Iphilwrece Lond^ W C 
July lo-ec— Intemattunal Amcnran Sci nt lie Congreu. Buenoe Airee 
AddiwM for j^ulricft Preitdeot nf the Executive Committee c/o Argentine 
SasntiAe Society Calk CevaIIo*t Bu nw Airet 
July ey-ii — IntemaiionxI Corgrws tw dw Admlnl^tive Stmdc^ 
BntmK Serrrtary of Briliih CommiUce Mr G Montague Harrii 
Canton Houee, Wextmln ter « t 

August i-d— International Congrew of Fnt<molo|y Brtmla Chair- 
man of Local Committee for Great Ilruam Dr G B Loogtuff Hliblandt, 
Putney Heath, S.W , ^ - e-i„ 

Aucoxt m -Frenrh Aewciation for the Adviwment of St^ce. 
Toalettte, l^ddcnt Prof GarteL 4ddr«H of Secretary 2 % rue 
Serpeate, Pont. 
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Aitouht ^IntenahoiM] ConptM of Pbotoffraphy BhumU. Corro* 
potidmt for UbIimI Klnodom Mr Owpman Joom ti Eaton RIm 
E aHaff W 

Aooubt —Intomattonil CongroM on School HintiMo Par{^ Goneral 
Sacretary Th DuMri, 10 Boulamund Maganta, Pari*. Hon Sacretarica 
(or Great Britain Royal Sanitary Imritiuat 90 BBcfclogham Palace Road, 
S.W 

August i5-aai.~lntanuuional Zodoi^l Conffraaa. Oru (Anatria). 
Pr««lflent nof Ludwlf von GraiT Addreio for laqulriea PrA uliu« 
d^VlIl Intamarionaleti Zootogaa^KoacraMa, UotvmliAtifdata a, Graa 
(OMtarreirh). 

ADOuar iS-aA—Intematfcmal Gaolofical Congraw. Stockholm. General 
Sacretary Pro£ J 0 Andamaon Stoddiolm 3. 

AvruiT 19 TO ScmmnKa 6.— TntamatloMl Unioo for Coooeralion In 
Solar Raaeareh Mount WIbon Solar Obaerratory BritUb Member of 
Kxocutiva Conpittea to whom InquirUa ihonld M addrcaaed Prof A. 
Sch i*tcr F R S .Victoria Park Manchoaltr 

AurUHT 31 ToSBPTkHBxa 7 — Briiinli Amodatlon Sheffield Pratdant 
Pisrf T G Boonev F R S AddvtM for InquIlriM Ganaral Secretarloa, 
Burlington Hooifc W 

SKPTKMacx 6-9 -^International Congraie of Radtotoeyand Rlactnd^ 
Bnuaria. Caneral Secretary T>r T iMnUl 1 roe do la PrerAte BnuMia 
CorreipoadaBti for United Kingdom Prof Rothtrfwd and Dr W 
Makoarer Unlvenlty of Manchaatar and Dr W Deane Butcher Holyrood 
Fueling W 

SarTKHneR 18-14.— German AModalton of Naturalliti and PhymcMai. 
KOnIgHbarg Steratariaa Prof Lichtbeim and Prof F Meyer Dmmm 
etr 15-19, iCOntgibarg 

SppTKMHirK 17 JO.— Intematiooil Phyelologlcal Congrrm. Vienna. 
Preildem Pmf S. Kxner General Secretary for United Kingdom 
Prof E R Starling Univemty College, London W C 

OcTonRK 6-fi — Congtbi International du Frold Vienna Correipon- 
dent for United Kingdom Mr R M Leonard 3 Oxford Court Cannon 
Stiwet E.C 
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nkm^ooKS ON the fresh water fauna 

OF GERMANY 

Dte SUsswntserfauua Deut'tchlands etne Exkurstofis 
fauna Herausg^egcben vop Prof Braucr (Rir 
lin) 1 Mammaha Aves Reptilia \mphibia 
Places by P Matschie A Relchenow G Tomier 
P Pappenhcim Pp iv + 706 173 figs Price s 
marks 111 and iv Coleoptera *by E Reittcr 
Pp 235 lor fi^s Price 5 marks v and vi 
Trichoptern by G Ulmer Pp 326 467 figs 

Price b 50 ni'irks vii Collembola Ncuroptem 
Hvinenoptcr i Klnnchotn by R and H Hcymons 
and Th Kuhlgatz Pp 112, nt figs Price 240 
marks vm Eph aro cnda Plccopten Lepidopteri 
by Fr Klapilek and K Grunberg Pp 163 260 

figs Price 4 nnrks ix , Odonata by F Ris 
Pp 67, 79 figs Price 2 marks x Phyllopodx 
by L Keilhack Pp iv+112 265 figs Price 3 

marks Td Copcpoda Ostracoda Malacostraca 
by C van Douwe E Nercsheimer V Vd\rn and 
L Keilhack Pp 136 305 figs Price 3 so marks 
\ii \rnnea \carin i and 1 trdigrad i b> F Dahl 
F Koenike and A Braiier Pp 191 280 figs 

Price 4 marks x\n Parasitischc Plattv^urmtr 1 
frpmatodes by M Luhe Pp iv + 217, 188 figs 
Price 5 marks xix Mollusca Nemertiiii Bryozoa 
Turbcllana Tncladlda SpongiUidas H)drozua, b^ 
J ThiClc R Hartmeyerji I von Graff L Bohmig 
W Weltner and A Brauer Pp 199 -^46 figs 

Price 4 marks (Jena Gustav Fischer I9<i9 ) 

T he aim of tlie editor of these volumes has been 
to provide a complete systematic account of the 
fresh water fauna of Germany In addition to the 
parts named above others on the Diptera, Oligo- 
chaeta and Hirudinea Rotatona and OistrotnchT 
Nemathelminthes and Ccstodcs are promised in the 
neir future , a volume on the Protozoa is not at pre 
sent in preparation but may be forthcoming htcr 
There are already other accounts which deal with 
portions of the fresh water fauna, the organisms 
therein considered being selected either because they 
are the commonest fresh-water animals or because of 
their special interest from a biological or morpho- 
logical point of view But in the volumes before us 
aU the known species of each group of fresh water 
knimals are considered , thus the worker is given the 
means of identifying any organism he may have 
under examination provided that it has been already 
recorded from fresh water in Germany Whatever 
piece of work the fresh-water naturalist may desire 
to undertake whether it be the study of the life- 
history of certain animals, their distribution their 
behaviour under different conditions of enviionment 
or whether it be the inten 8 ive‘ study of the fauna of 
toe pond or the more general stpdy of the fauna of a 
more extended area one of the first things nccessaiy 
will be the determination of die systematic position of 
the organisms he proposes to investigate For the 
first time the naturalist is provided In this senes of 
handy volumes each written b> a Specialist or group 
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of specialists with thi. means of identifying hit 
specimens with the minimum of difficulty and trouble 
and without the necessity of consulting expensive 
monographs The descriptions and diagnoses given 
are thoroughly trustworthy and practical they con- 
tain the principal morphological characters and short 
biological and fniimstic notes arc added in many 
cases These handbooks are not intended to supply 
and do not give lengthy inatomical or biological 
accounts of the organisms their function is to enable 
the worker who consults them to identify his material 
as speedily as possible lo this end kt}s arc pro- 
vided wherever possible to the families genera und 
species, and figures for the most p irt in line are 
given to illustrate the diagnostic characters 

As there arc no dt finite boundaries between tlw 
freshwater terrestrnl and marine f uinas it is 
difficult to decide vlulher ccrl nn inimals should or 
should not be rcgardid as coming within the scope 
of these volumes Tlie editor has included not onl> 
animals \shich live in or upon fnsh water but those 
which arc found on the margins of ponds lakes 
streams &c entering into intimate association with 
the water, others which seek the water only tem 
porunly ha\c betn excluded On the whole iho 
limits of the fresh w iter f luna have been liber illy 
interpreted In ordtr to give \ more complete 
account mention has been made in some c ises of 
developmental stages of organisms although these 
stiges do not actual!) occur in fresh water for in 
stance, the larva?— Lcptoccphali— of iht eel are men 
tioncd and figured Our knowledge of some divisions 
of the fresh water fauna is at present in a very ini 
perfect condition tht idult forms of nnny anim ils 
arc well known while their )Oung(r stages ire but 
inadequately described These volumes which will 
reach the hands of thi majority of si nous workirs 
will fulfil thp purpose among oUitrs of serving as a 
record of our present knowledge and will show the 
lacunae which remain to be filled b\ future observi- 
tions 

Heft i deals with the whole of the vertrbnffs 
found associated with fresh water in Germany The 
treatment of the Amphibia may be instanced as an 
example of the method adopted in this volume A 
table of the diagnostic ebnnettrs of adult Urodeles 
IS given by means of which Salamandra maculosa 
Molge alpestns Palm at a ertstata and vul^ans may 
be distinguished In the following pirt which deals 
with the Batrachn there arc tables for the idertifica 
tion of (i) the fully adult fro^s Ilvla atborta Bufo 
vtndts vulgans and calamttes Rana temporana 
aroahs and esculenta (three varieties) Bomhtnaior 
pachypus and tgfteus Pelobaies fuscus and Alvtcs 
obstetneans ^ (2) thJr spawn (3) the voung tadpoles 
with external gilU and (4) older tadpoles wdth in 
ternal gills The third table is accompanied by the 
suggestion that it should be used only in case of those 
specimens which die in this comparatively early stage 
of development and that it is preferable wherever 
possible to keep the tadpole* dive untd the fourth 
table can be applied with more certainty to their 
identification These four tables are illustrated by 
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forty figures, which clearly show the features upon 
which the diagnosis depends 

Hefte 111 and iv form a single volume on the 
Coleoptera The introductory pages contain useful 
figures on ^hlch the structures used in diagnosis are 
named The order is divided into Adephaga (Carni 
vora) and Polvphaga , then follow tables for the 
separation of the families genera and species fr 
true water beetles that is those species in which all 
stages are passed in water are first considered, 
'xfterwards those species in which the \oung stages 
are found in water the adults being tcrristnal, and, 
finall> those the whole life of which is passed under 
stones or on plants on the margin of water 

The single volume on the Tnchopten (Hefte v 
and VI ) opens with a detailed deM:ription of the 
imago following which are tables supported bv line 
figures chiefly of wings and genitaln for the separa 
tion of families genera 'ind species bi\ pages are 
devoted to the description of the egg nils cs of some 
fnmihes genera and species and there follows n 
detailed description of the Inrva and t ibles for separit 
ing larvBC into their respective families genera and 
species Lnftth the pupa is described ind another 
senes of tables enables the worker to identif\ the 
familv or subfamih to which a pupi bolonj^s and 
he mav then complete the identification cither bv 
rtference to the genitalia of the imago (if th<v are 
alread} formed beneath the pupal cuticle) or to the 
1 irval cuticle These excellent systematic accounts o 
the larvffi and pupae which occupy ri- pages are 
alone sufficient to secure for the volume i heart) 
reception and commendation 

The volumes on the other orders of insects (Hefte 
V11 vui and ix) arc on a plan similar to that of 
the two volumes above noticed as ilsu are the 
accounts of the Crustacea tor instmce the Phvllo- 
fX)da (Heft x) arc divided into Luph\Uopoda md 
Cladocera each section being in turn subdivided into 
families genera and species separate tables being 
given where neccssar) of the characters of male and 
female specimens iwu hundred and si\t) hve out 
line drawings of the carapace terminal hooks set« 
tntennse &c make clear the references to these 
characters in the text 

The account of the Treniatodes (Heft xvii } is ad- 
mirabl) arranged and complete lables giving the 
characters of the adult and in some cases also of 
immature forms are provided There are lists of the 
Irematodes which have been found enc)sted in those 
birds, Amphibia fishes molluscs and arthropods 
which are ossociated with fresh water, and there is a 
useful appendix on ccrcarise The utility of the 
volume would be increased if a host index were 
added by means of which the worker could ascertain 
what parasites had been recorded from the particular 
host which he happens at the moment to be 
examining 

The numerous figures many of them original 
which illustrate these volumes are of exactly the 
kind to elucidate th^ text, only very rarely is a defec^ 
tive figure met with here and diere a shaded draw 
ing hat become rather too dark in the course of 
reproduction thus causing ^rt of its detail to be 
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obscured The generic and specific names adopted 
are thoroughly up to date S)nonyms are given in 
onl> a comparativ'ely few cases such as those in 
which a well known name has been recently super 
seded, a few more cases would have been the better 
for similar treatment, for instance such well4cnown 
names as Paludlna and C)cla8 might have been given 
as synonym^ under Viviparus and Spbserium resp 
tively One regrets the disappearance of many well 
established names e g \pus is replaced b> Triops 
and the alteration of others e g Daphnm to Daphne 
\nodonla to Vnodonlites Artemia to \rtemisia these 
changes in zoological nomenclature seem to be ahnost 
endless and sometimes is in the last named case 
to be of doubtful value 

The volumes are of hand) size about 8 inches by 
4^ inches suitable for the pocket, they are printed 
on thin paper so that the 1 irgest (on the Irichoptera, 
3 z6 pp ) IS unh half in inch in thickness 

So considerable a proportion of the fresh water 
fauna of Britain is found also in Germany that the 
student of the British fresh water fauna ma) turn to 
these volumes with the ass»urance that in most cases, 
he will find there the information he requires to 
enable him to identif) his material Ihcsc excellent 
volumes are ctrtiun to prove of the greatest service 
to workers on the fresh w iter fauna not only of 
Oermaii) but of a wider area 


LRhTAl^ ARCHhOLOLtl 
Cfcte, the Forerunner of Grace By C H Hawes 
and Harriet Bo)d Hawes With a preface by 
Vrthur J Evans Harper s Library of Living 
Ihought Pp XIV+1S8 (London Harper Bros, 
1909 ) Price 2$ bd net 

M rs HARRIET B 0 \D HAWES better known 
to us perhaps, under her maiden name of Miss 
Harriet Bo)d and her husband Mr C H Hawes 
have wntten a verv useful little book which may be 
desenbed as a short popular description of the antiqui- 
ties of Crete which have been discovered during the 
last ten )ears by Dr Evans Prof Halbherr and by 
the distinguished author herself Moie popular 

than Prof Burrow s s admirable Discoveries in 

Crete (diough at the same time, in no way less 
useful to ariheeologists), and published at half the 
pnee of even his book Crete, the Forerunner of 
Greece should bring the interest and the importance 
of Che Creuin discoveries home to the minds of aii 
Mr and Mrs Hawes have rightly insisted on the fact 
Chat the Cretan discoveries should m reality interest 
us more than similar discoveries in Assyria, or Pales- 
tine, or even in Egypt, because the Cretan civili 
sation of the Bronze age was the forerunner^ and 
Che ancestor of that Hellenic culture which is ours to- 
day In spite of the datjk age of medisevabsm in 
Europe, the tradition of Gittco-Roman civilisation sur- 
vived and we have now returned to it Greek culture 
was but a revival after an analogous age of 

medisDvalism of the great civilisation of the JEgtnn, 
Bronze age )ounger sister probably, of the ancient 
culture of the Nile valley 6ur civilisation goes back 
in Greece to the very beginning of things, almost to 
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the remote epoch when it diver^^ from the Nilotic 
culture, and Mr and Mrs Hawes’s little book 19 de^ 
signed to Instruct those who wish to know the story 
of Its origins heltx qut potmt rtrtm cognosecre 
eausas Religious ideas have largely directed the 
general interest in our origins tbwards the Bible- 
lunds whence sprang the evolic oriental religious 
element m our culture but the growth of knowledge 
and of civilisation is stcadih weaning us from our 
Semitic and mediaeval foster p'lrents and interesting 
us more and more in Greece and Rome the real 
parents of our minds nnd thoughts, nnd the origin 
of Greece and of Rome wis Crete nnd Crete miy 
hate sprung from the snme common source ns Eg\pt 
Of the Eg\ptian inspiration which we sec in the 
earl> art of Crete the luthors of this little book sav 
little rhe\ h\\\ no hpnee in which to discuss dis- 
puted points nnd their personal bins Is perh ips 
rather nway from any even so-cnlled orientnJ in- 
fluences (we do not admit by the wa\ that Egvpt 
wajp ever oriental in the sense that the Semitic 
world w IS and is) They merely describe whit has 
been found in Crete nnd is to be seen there cither in 
the ruined p daces of Knossos and Phaistos or m the 
towns of GourniA nnd Pnlaikastro or in the museum 
of Candia where the treasures found in the course of 
the excavations of these places nrc presen ed The\ 
conclude with a chapter on Cretnn (Minonn) nrt which 
strikes us ns\cr\ correctly npprccnti\e of the peculiir 
genius of the tarhcsl European nrtists so unequal In 
qunhtN so good so magniflcent in conception and 
workmanship at times nt others so weak \et honest 
and free unshackled h\ nnv of the conventions that 
bound the artists of Fgnpt nnd \sq\ria (who but for 
these con\entions would have done ns well ns the 
Minoans) and the worthy ancestors nnd forerunners 
of the artistic genius of Hellas On this we must 
alwajs insist, the Mmoan nrt of Greece was 
the ancestor of that of the Hellenes who inherited 
their artistic genius not from the Indo-Furopean 
Greek speaking northern originators of half their 
blood but from their other ancestors the ruddv non 
Ar\an Mediterraneans brothers of the Egyptian and 
of the Etruscan It is from these albeit we ourselves 
in the north have little or none of their blood m our 
veins that we hue denved most of what makes us 
civilised beings 


PRiCTIC^L CVRJE 1 RACING 
Fracttcal Curn. Tracing with Chapters on Differentia 
Uon and Integration By R Howard Duncan 
Pp vii-pi37 (London Longmans Green ind 
Co 1910 ) Price ss net 

T he methods emplo>ed in this book which pre 
Btnts an attractive appearance arc almost en 
tirely independent of the aid of general mathematical 
principles For instance the form of the graph of 
ya»ax + b and its dependence on a ft are explained 
by plotting graphs of the equations obtained by var\ 
ing a while ft remains constant and then those 
obtained by varying ft while a remains constant 
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Naturally j^rciUr dithcultUb occur in handling the 
equations v=£ix* + ftx + t. v=ax* + ftx + c &c bv the 
same method Inexpert mathematical students of the 
tviie for whom the author writes find it \ery hard to 
get hold of the notion of a parameter md a great de il 
could certain]} be done b> adopting the plan indicated 
above and steadily followed in this book Even the 
ordinary student of 'inihtic.il geometry would prob 
abl\ get at the facts of the case sooner if he ap- 
proached for eicample the equation + — ax — ft=« 

bv drawing graphs of the circles of the specified 
s)stem keeping ft a posiluo constant and gi\ing a 
various values then keeping ft a negative constant 
and varying a 

It is this positive and distinct advantage that is 
emphasised by the author and from this point of view 
are discussed the parabolic h>pcrbolic exponential 
and logarithmic curves together with the sine curve 
of the natures of which a good account is given bor 
students of graphs who have at their disjxis il 
algebraic machincrv up to division ind qiiadr itic 
equations the road to i knowledge of the form-* of 
m m> graphs could be made shorter The a^tlficc^ of 
change of origin and stale unit even without those 
of successive approxumtion do not offer a gre it 
diffluilt} to a student of small mathematic il ibiliiv 
and go a long waj towards establishing the rough 
form of the graph of an equation which would appe ir 
ahrming if it had to be discussed by the plotting of 
points 

1 wo chapters on the calculus are added to thosi on 
curve tracing The autlior knows that the method 
of measuring the slope of a curve bv aclualh dr iw 
mg the tangent is sometimes objected to on tlu 
ground of inaccuracv but his experience shows 
that bv good and careful workmanship it is possible 
to rtlv on the results so obtained to a degree of 
accunic} which is sufficient for practical purposes 
\et the degree of ni curacy indicated in some of the 
results t ibulated m the chapter on diffLrentiation nivist 
be verj difficult to att un Indeed curves of v - v 
\=x* &.C are constructed tangents are actuillv 

driwn dvjdx and x arc tabulated and then pIollt*d 
against one another dirccll} or loganthmicalh with 
bU much accuracy that the rules for the differentmiion 
of r , c* log X sin X cos v arc deduced The rf uler 
certalnh will have it verv dttiniteh impressed upon 
him that dy/dx measures the slope of i curve Of 
course there remains the diflicultv for an engineer or 
nnv other who applies the calculus of being abli in 
identifv the slope with ihe rate of variation of the 
corresponding function and of apprtciUing the \crv 
varied significance of the denv itive in its applic 1 
tions, ^>ut the book dins not profess to enter on this 
field 

K few examples on c ich chapter ire gatlicred to- 
gether at the end of the volume the purpose of which 
IS evidently that the reader should be clear regarding 
the facts at the base of the equations and functions 
discussed before he sets out to equip himself in the 
practice and applications of the methods explained 
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Introduction to Experimental Inorganic Chemistry 


oorrected by a teacher who was aware of the danger 
that the cWm might look upon a formula or an equa- 
tion a$ an inspired product^ to be accepted as a revela- 


B> H Biltx Translated by William T Hall and mankind through the prophetic 


J W Phehn Pp vi + 185 (New \ork John writers of text 4 x)oks, but a course of 

Wile> and Sons , London Chapman and Hall Ltd chemistry which leads off with the words Hydro- 
1909 ) chloric acid HCl is a colourless gas would 

TpiIIS book IS intended to supply the lack of kno^ ^ admirably 

ledge of dcscriptivi chemistry which has resulted P'-"P-*fr>te this all too prevalent here»> 

from the omission of test tube work from the T M L 

curricula of the schools or its restriction to small “ “ ~ 

cl ibses of adsanced scholars As compared with the VHt B FJ PARE OF WOMEN 

quiliiatise nnnl3sis ^thich it is mti nded to precede The Health of the Naitons Compiled from Special 
J 's the cast iniy be the course now sug Reports of the National Councils of Women Pp 

obvious advantages arising more 191 (I oiulon Constable iiid Co Lid t 1910) 

esiieciahv from the fact that the expenments are Price w net 

Icdcp nf Ptt*'pose of 5 iipp)}ing a know '^''HE Infernalion il t ouncil iXointn of which the 

of wm-vin ® ® '*f*d their compounds instead 1 Cnunt<!»s of Vlicrdeen is president was formed 

niHriiiim pur|)Ose only indirccth through the m iSbS by a comp my of t irncst Vmericin women 

in pnfifpf ^ ^ designed originally for (p y) The result of their efforts was \ federation 

m entirely dillerent puroosc /lit < « 

Thto la r L # I ^ national counais or unions or ussociafions of 

couM Kp fr^ ^ ^ ntiiUiod bv which a student women working for the common welfare Mrs 

^\nnitn ^ Ogilvic Gordon sketches in this small volume the 

ledffe of*f*h** iitquiring any tdequite know history of the council, noting the resolutions of its 

i^.a^.. ^ doin^, this IS well quinquennial inectinfis in the various countries and 


THE ^FJFARB OF WOMEN 
The Health of tbe Naitons Compiled from Special 
Reports of the National Councils of ^Vomcn Pp 
191 (I oiulon Constable iiid Cu Ltd, 1910) 
Price 15 net 

'^"'HE Internation il t ouncil i\omtn of which the 
1 CiiunUss of Vljcrdeen is president was formed 


Ogilvie Gordon sketches in this small volume the 
history of the council, noting the resolutions of its 
quinquennial meetings in the various countries ami 


kooivn Kfif #■!, u weu quinqucnniai meetings in tne various countnes ami 

b/ no fn#» frn line scheme now suggested is summarising for the )ear 1909 certain special re* 

Reriniia ^ fauIts One of (liL most ports prepared by representative women in Europe 

ansf < frnni ^ IcvcIIod against it America and other continents The movement is 

mefnloz rKa J* Jtionoons Ihus in dealing with the ambitious and it is almost needless to sav that the 
afnr inrtthJl ^ ^ to examine one metal special reports here collated arc of the most 

trv the ^^'***' generalised kind In a brief 200 pages of well leaded 

turns \ftpr th * agents on its solu print it is not possible to give a passable bumin ir) of 

ftinfiio *1,- done for a dozen different the health even of one nation not to sficak of the 

or countnes here dc lU with 


mptile ». ij utiicrcnr uic ncaiin even 01 one nauon nor 10 siicaK 01 me* 

npK*. irti certainly complain of wean twent>-one nations or countnes here dciU with 

ttfiiiW iw. b whether his mental faculties But it is gratifying to find some twenty two national 

Dermnnpnf *^*^*'^*' tkc alert to produce an> councils of women (p 12) sufficiently interested m 

Irws of tkc end of his course The general hjgicne to produce even these somewhat 

^ ** incessant stimulus of a problem to bo The mam point is that the nations are thus show- 


soh'etl ^ sumuius or a problem to be The mam point is that the nations arc thus show- 

tthirh drawback and the course mg an mcreasing concern for one another and the 

hnnHiino-^ I^csont would nei.\l \cr} careful International Council of Women m focu^tsing atten- 

ir UA b ^ the class from going to sleep over tion on the lending features of public health progress 

' inff m rough It without effort and, is doing pro tanto a real international service Such 

Tbl f «« to excite Interest rather than to 

fw. nc o use to Which the book could bo put would provide materials for scientific conclusions, and from 

aiiilirni.L^^ ^ ® student i nffaRed on this point of view, there Is much to be said for them 

h prewnted witha new It is however to be regretted that there is so little 

nmiMini f 'whilst learning how to detect it reference m detail to extant ofRcial or other trust- 

systematic expert worthy documents Had the papers each been supple- 


wav hu ^ oI its properties If blended in this mtnted by a short list of definite references the 
^ of problems, the experiments now usefulness of the little volume would have been 


n, .n„!i J instructions for, ‘Great Britain and Ireland, one finds it sak-and 

This of preface Is 1909-that there is no 

on. f compromise whereby compulsory notification of tuberculosis in Great 

and thTn.'l^'.. 1 * imperative tense Britain, but voluntaiy notification, instituted by local 

IS al« « rh* as a narrative In the present tense It authorities, obtains in many plaeee’ (tf fig) Yet at 
IS also a ciwracterlstlc weakness of the scheme that that date, May 1909, nearly as per cent of the dodu- 
fwmuii* and Rations are given without any hint as tation o( SccHlandWa* JiJ ’^pulsory notifiL 

ecesaarily be based This lack might doubtless be difficulty either from published bliifr-hooks or from 
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Application to the Local Government Board for Scot 
land. Inadentally It may be said that the per 
centage now probably approaches 50, yet a volume 
on The Health of the Nations * issued in 1910 ix>n 
tains no clue even to the fact that Scotland is a 
separate administrative area of Great Britain 
This kind of report Is not reassuring as to the other 
countries, but doubtless the various correspondents 
will be able to put inquirers on the track of more 
definite information The work of collation is ^^e11 
done by Mrs Ogilvie Gordon and the volume forms 
a good intellectual point of repair for the many 
women everywhere concerned to consider and im 
prove the life and labour conditions of women 


PROGRESS OF f^HEMlClL 4NG PflYSlC U 
SCIENCE 

Fortschfitte der Chetme, Phystk und phystkaltschen 
C^imfs Neue Folge des Physik^lisch-chcmischin 
Ccntralblattes Vol I 1909 Edited by Dr Her 
mann Grossniann and others Pp 386 (Leipzig 
Gebruder Borntraeger, London Williams and 
Norgate 1909) Price 16 marks 

T his work on the progress uf chemistry physics 
'ind physical chemistry which represents the 
first annual volume of a new senes of the * Pbysikal 
isch'chcmische Centralblatt is issued in monthly 
parts and contains a number of interesting reports by 
specialists on various br inches uf chemistry and 
phvsics the period under review being 1908 and a 
portion of 1909 

Two articles on radio-activity and electronics nidi 
cate the interest atliched to these rapidly developing 
branches of science und it is gratifying to find that 
a substantial part of the pioneering work in this 
section results from the labours of British chemists 
and physicists 

The important subjects of spectroscopy catalysts 
thermochemistry chemical equilibrium, velocity of 
reaction and the theory of gases are dealt with in 
special reports Recent observations on the influence 
of light on chemical change are summarised in the 
article Photochemistry by A Byk 
The study of colloids is a branch of general chem 
istry now making rapid advances, and the researches 
of 1908 in this field are discussed by A Muller, who 
also denis with the practical application of these in- 
vestigations to the teclinical process of dyeing tin 
ning photography and biological chemistry 
The editor Dr H Grossmann, contributes a memoir 
on complex chemical compounds in which he reviews 
the work done in this branch of chemistiy during the 
first half of the year 1909 He groups these so-called 
molecular compounds under four headings —(1) 
Compounds witj;i complex cations, (2) compounds with 
complex anions, (3) auto-complex compounds, and 
^4) organio-inorganic complex coihpounds 
One of the most interesting articles in this volume 
is that on the incandescent mantle industry, written 
by C R Bdhm who describes the rise and develop- 
ment of this important branch of manufacture, and 
gives a brief outhne of the processes Involved in the 


production of Wclsbach mnniles on a commercial 
scale 

The report on pharmaceutical chemistry is note 
worthy b^use it includes a description of the syn 
thesis of racemic suprarenine by Stolz and Flachcr 
The latter chemist has since separated this product 
into its two optical antipodes The iTcvorolatory base 
is identical with the active base of the suprarenal 
capsules, and when introduced into inimals by in 
travenous injection produces a very marked increase 
in the blood pressure Ihe dextrorotatory supra- 
renine under simil ir conditions is practically in 
operative 

In addition to the above mentioned monographs, the 
volume contains reports on the recent development of 
chemical science under the various headings of 
physical inorganic organic analytic il physiological 
und agricultural cheniisir) 1 ht se summaries con 
tarn the same information and discuss topics similar 
to those dealt with in tlie annual reports on the pro- 
gress of chemistry published in recent years by the 
Chemical Society, and art therefore hardly likely to 
be preferred by the English reader 

OUR BOOK SHELF 

Radium By J P lord ihird edition Pp x+103 

(London Harding Bros and Co 1910 ) Price 

25 bd net 

Ihis book to quote from the preface consists of 
t careful compilation of the more material f lets nccdeil 
for an elementary understanding of radio-active pheno- 
mena especially in relation to therapeutic and kindred 
firogress and the author s aim has been to steer 
a middle course between the popular and the vciontific 
literature of the subji^cl avoiding over leihnicalilv On 
the one hand and on the other tint looseness of 
which the popular treatment of a seicnlifie matter is 
peculiarly susceptible On the whole the book seems 
fairly well fitted to fulfil its object The author has 
successfully avoided o\cr tcchnic ility, but hai» not 
been entirely successful m retaining aeturacy In 
discusjiing the energy of ridiuin the view appears to 
be taken that because the radiations estaping arc 
limited to a thm layer beneath the surface the he it 
generated is also limited by the thickness of the layer 
The commercially important ratio of radium to 
uranium in minerals is given as 700 milligrams of the 
former per ton of the latter which is more than twice 
as great as the actual ratio The present commercial 
price of radium is given as slightly more than 
1000/ per gram which is particularly unfortunate in 
such a book since small quantities can be bought at 
the present time at about one-quarter or one fifth this 
rate 

The chief interest of the book is the description and 
photographs given of certain new mines of autunite 
(hvdra ted uranium cilcium phosphate) near Guarda in 
Portugal in the exploitation of which the publishers 
of the book apparentlv ire inU rested The deposits 
are described as occurring in lodes varying from an 
inch to three or four feet in thickness containing the 
uranium ore in crystals V set of radiogrimhs taken 
with the new material of percentage of uranoso- 
uramc oxide varying from 39 to 15 is included 
together with some plates of jnstruments commonly 
cmploved in the mcRsurement of 1 adio-activity The 
last three ^apters are devoted to the medical uses 
of radium on the present state of which the author 
appears well informed 
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Aftfdpodos Pardsttos By Prof Daniel Green way 
Con prologo del Prof Dr Pedro Lacavera Pp 
\iii + 33o (BuenoM Aires La Ciencia trodicn 1908) 
XHib workj issued in 1908 is mainly a compiled 
account of some of the various Arthropoda that attack 
and anno> man and animals or which nre parasites 
or carry diseases It commences with a deWiption 
of the Linguatulidce and Demodecidte I hen follows 

an account of the Sarcoptidse especiall) dealing with 
the human itch mite (^arco^fej scabtet) Several 
Species of i3rogl}phida are figured and also other 
tniUb Information concerning the Ixodida^ or 
tickb co\ers twcnt)-onc pages, and two useful tables 
of the gtneri are given Ihe piroplasnia-carrMng 
Boof>htlu 6 bolts lb shown on three colound plates^ 
In adult male and female and larval btnges 
Some poisonous spiders are referred to <nd figured 
including the lar^c My gala avti^ularta Ihc iiibccts 
take up most of the volume extending from p S9 to 
p 221 After a general account of the Hexap^s 
the author commences with the parasitic -ind blood 
sucking Hemiptera dealing almost e\clu&ivel> with 
the Pediculi 

The major part of this section concerns the Diptera 
including the iphaniptera or fleas \ uood account 
of the Jigger (SarcopsyUa peneirati^ is given 
This lb followed b> a dcbCription of the tsetse flies or 
Glossinae including a table of apecics ten being 
tabulated including G hocage% (G hranca 1903) 
Notes are also given on the screw worm {Compsomyta 
macellarta) Dermatobia and other (JUtndK A 
considerable space is devoted to a general outline of 
the famil} CuliddsB wnth a coloured plate reproduced 
niainh from \jmbalzaga a Diptera V^entina The 
central figure (No 4) of Anophales clavtgcr (macult 
penms) is scaraelv recognisable 
Some misj^nts may be noticed such as eolofus 
for calopus (Fig 149), hohis ioc boois (p 181) &c 

F V T 

Der Kampf urn Kemfragan der Entmcklungs und 
\ ererbungslehre By Oscar Hertwig Fp iv+ 
132 (Jena G Fischer 1909) Price 3 marks 
With his usual clearness Prof Oscar Hertwig sums 
up the situation as regards the fdle of the nudeus in 
heredit) After stating the foundations of fact on 
which theories of heredity and development must be 
buift he enters upon a careful discussion of the 
important question whether the nucleus ib the sole 
vehicle of heritable qualities As Fick puts it Has 
the nucleus a \ ererbungsmonopol ? The author 
defends against all-cdmers the * Hertwig Strnsburger 
(1884) hypothesis of the localisation of the idioplasm 
in the nuclear substances and h» arguments are put 
with much force They are seven in all the three 
best being the equivalence of ovum and spermatozoon 
as regards nucleor material the precise partition of 
nuclear substance in karyokinesis and the reductior 
which obviates an accumulation of nuclear material 
The case is argued with fairness and the difficulties 
which abbund arc considered carcfull) the general 
conclusion being that the 1884 hypothesis is consistent 
with a large senes of important facts and that no 
weJi-established fact is incons^itent with Jt 
Thei* IS much interesting discussion in the volume 
which Is conspicuously ludd throughout We should 
also refer here to tKe revised and enlarged edition 
fjenat Fischer, pp 46) of a lecture which Hertwig 
gave in 1900 on the development of biology in the 
nineteenth centurv It is interesting to notice from 
the additions that the author is of opinion that actual 
advances in knowledge necessitate a re-consideration 
of the rheoiy Of natural selection the Lamarckian 
theory of direct adaptation and the recapitulation 
cioctrine 
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(1) Man ttt Many Lands Being an Introduction to 
the Stuth of Cft'Ographtc Control B> Prof L W 
Lyde Pp \Ti+i84 (London A and C Block 
19x0 ) Price 2S bd 

(2) Questions on Herbertson s bemor Geography B> 
b M Kirk Statistical Apiiendix by b G R 
Tailor Pp O4 (Oxford Clarendun Press 1910 ) 
Pnee IS 

(3) Expeumental Geogfaph\ B> G C Dingwall 
Pp 111 + 168 (London George Bell and Sons 
J910) Price 25 td 

(4) Cambridge County Geographies Cornuall By 
S Bating Gould Pp 1X+1O4 (Cambridge 
Uni\ersit\ Press 1910) Price is 6d 

Thoigh all arc intended to ussibt school pupils to 
learn geography these books have ver^ little in 
common so far as the methods adopted b> the vanous 
WTiters are concerned The books show vividl) the 
present di\erbit> of opinion as to the best wav of 
teaching geogrTph\ The teacher hab i difhcult task 
just now in decidm(« the course his lessons should 
take for the examining and inspecting authorities he 
has perforce to serve are not yet agreed among them 
selves Fortunately there 1$ a growing conviction 
that the best results are obtained onh when the 
pupils participate actively in the lessons and the 
plan IS becoming more and more common of setting 
children to work for themselves exercises designed to 
bring out some important principle or fact The 
second and third of the volumes under ilptice wilt 
assist the teacluT in this part of his worlct the third 
especiaUv though it follows lines which have been 
laid down bv previous books will indicate wajs 111 
which the pupil mav be taught to mikc his own text 
boi>k 

Prof I V de m untTins his reputation as an experi 
cnced teacher Hts book is an excellent example of 
the w'lv in which the practical teacher can make 
geography a valuable instrument for training boys 
and girls to reason intelligently The well selected 
coloured illustrations add greatly to the attractiveness 
of the book 

The last volume is well up to the high standard 
of the ^ries to which it belongs 

Highways and Byuays m Buckinghamshtrc Bv 
Clement Shorter With illustrations b> F L 
Griggs Pp XIX + 144 (London Macmillan and 
Co Ltd 1910 ) Price 65 

A cot KTV or a countr> may be described from vanous 
points of view and in each case the things seen will 
depend upon tl>e temperament or sympathies of the 
observer In this addition to an adnurable scries of 
guide-books the predominant view is that of pro- 
minent persons connected with a county which is nch 
m histone interest Of the natural history or 
geograph) of the epunty there is nothing, but the 
human side which appeals to a wider arcle of reader^ 
is presented in a style that commands attention A 
few lines are given to Sir William Herschel itx con 
nection with Slough, and mention is made of Sir 
kenelm Oigby, who first brought Sir Ihomas 
Browne s Kehgio Medici into notice but little 
more is said of the association of science with the 
countv Perhaps the mention of Hester Sandy s who 
married Sir Thomas Temple, of Stowe and Ifered to 
see seven hundred descendants from the union will 
interest biologists Mr Stiorter acknowledges that he 
IS concerned only with tKe personal element of Buck- 
mgbamshire, so while we may regret the limitations 
thus imposed upon the county’s attractions, it would 
be unjust to apply to his attracove volitme any other 
itandards than those of biography and history There 
is no lack of living intefe*est> and the volume Is aun 
tc f ead widely both within apd srithout^he ceSmty 
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LETTERS TO IHE EDITOR 
[The SdiUff does not held htmtelf ttsfonsihU for opinions 
exprosstd by his eorrospendonts Nolihor can ha undariaka 
to ratum or to correspond wtth tho writers of rejected 
manuscripts intended for this or any other part o/Natuks. 
So noltc« u fafc«n of anonymous eotnmuntcaliofu ] 

Mtt«OTolOfical Obaervationa during tha Paiaaga of tha 
fiartn through the Tail of Halley a Comet 

I iiA\K ruriorily examined the lecords from Un registir 
ing Imtloons >ent up from Oiieham Park and P\rton Hill 
on Ma> iS ip# and so Nearly all the tr ices s!ioi\ large 
fluctuations of temperature but such fluctuations ha\H 
been observed before and there is nothing that leads me 
to suppose that the passage of the earth through the tail 
of the comet if indeed it occurred before yam on 
May 20 had nnj effect on the temperature of the upper 
air Five of the balloons reached 17 km or more 'tnd all 
exceeded 13 km W H Dines 

June 0 


Tite quantitt of ozone m the atmosphere nt ^reat alti 
tudes which for some tune has been the subject of an 
investigation by the writer was estimated on Mav 18 
and 19 It was thought that in this way some light 
might be thrown on the question ns to whether anv 
electrical discharges of any magnitude took place in thf* 
hi|;her atmosphere during the transit 

The method of conducting these meisuremcntt is 
described In the Transactions of the Chemic'il Societ) 
(iqio xevn 868) and consists in the use of a concen 
trated solution of potassium iodide It has been found in 
this work that verv dilute ozone reacts with potassium 
iodide to give iodine potassium hvdroxide and potassium 
lOdate the relative amounts of each virving with the 
temperature This reaction enables n distinction to be 
made from oxides of nitrogen which onU give free iodine 
and from dilute hvdrogrn peroxide which gives iodine and 
potassium hydroxide but no iodate 
Three successful experiments were made with the help 
of the meteorological balloons at about the time of the 
transit and the following results were obtained — 


Time of Btctnt of 
belloon 


May 18 9 40p.n1 
,• 19 7 10 a m 
19 6 30 « m 


Height 

etteined 

km 

J 7 

IJ 

30 


Amount of ocone per cubic 
metre air 


marnu 

0 SI (or I part in about 2 6x io^> 
0 5«( , 34x10") 

0 4tl 3 0xi</) 

ITie above quantities of ozone are not materially different 
from the amount usually present in the air at these alti 
tudes Thus the average of three measurements made on 
March iS corresponds to 0-73 mgrm ozone per cubic metre 
air 

There was also no appreciable change in the quantity 
of oxides of nitrogen ] N Prino 

Physical Laboratory, Manchester University 


Oose and Irrigation 

\ges have passed since the cultivator first realised the 
value of rivers as agents in fertilising the soil The Nile 
is the classical illustration and everyone has learned in 
early life to think of bgypt as being dependent on the 
life-giving waters for its fertilitv But have the reasons 
for that ever been sufficiently Investigated? Pn^bably the 
majontv of people would say that the waters of the ^^lc 
bring down vast quantities of soil and disintegrated rock 
from the heart of Africa, and this earthy matter held in 
suspension or carried down by the nver in spate, contains 
the chemical elements which are essential to the growth 
of plants I believe that Is the usually accepted theorv 
but does it go to the root of things? Others And the secret 
in the action of bacteria I grant the point but do not 
think It fully accounts for the facts 1 have for some 
yem bm engaged in the study of our fresh water annelids 
and their place in the economy of nature 1 had occasion 
• 0^ 
our Midiand rivers some of the ooze from its banks 
When I collected it I found some half-dosen specimens 
of • oomnon fnih water worm wriuUng about !n the 
•limy meet but when I came to exemine it at leleure with 
Meket lest and microecope, 1 found it to be tecminc with 
life Vut numbere of tiny annelids (Twbi/ex umpUtonI 
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Southern, or an dlluHl »p<.cit>) minute larva and other 
living things Were in bt seen and at onco the question 

arose Would the ooze detritus diluvium or disintegrated 

rock of Itself b#* so simoiI a fertiliser if this teeming ijife 
were absent ^ Thp on? i nnriched both b> the passing of 
the matter through ihe bodies of the unmmls and bv the 
nitrogen from thf*ir rnipsm 

It seems to me rli it tliere Is nted for nr ful study 
of the alluvium of nv rs from this point of view 
Life has probaliU much more to do with the soil of 
the Nile and oth r nver* than i« general!) suspected 
It would be u profit ilffi thing for stud nis to t xainine 

the mud of rivers like the Nile dunin^ the different 

seasons It would th n probablv be found that nt low 
water various annelids and other iqu itic life forms were 
breeding rapidl> Tlie mxriads of toung \\ould be carried 
bv the floocl into the lands nhirh are irrigat'd bt the river, 
and here they would not onl\ be the food supply for the 
larger forms of life but would h Ip to kfep the soil from 
liecommg sour and suppl\ vast siorrs of nitrogen for the 
plants I should be hippy to hear fr< m \iorkers in this 
held and give any hints whuh experunce has taught me 

Gt Malvern Hilufric Friend 

On the Prettrvatlon of Haitatonee and the Inveitiga* 
tion of their Mlcroatructure 

Ftts investigation of the microstructure of hailstones in 
summer having proved very difficult if not impossible 1 
constructed an apparatus (F!g i) for their preservation 





until winter time Tho apparatus consists of three co-axial 
iyhnders the inner space is intended for hail the middle 
space for a mixture of ice and cupric sulphate (approxi 
mately in the proportion corresponding to eutectics 
ta » s 6®) , the outer space for ice forming a sort of guard 
coat 

During the summers of 1908 and 1909 I had only once 
the opportunity of observing a hailstorm this was on 
August 2/15 1909 when I was at sea near Helsingfors 

on my way from Aland to bt 1-etersburg TWa hall 
lasted three to four minutes the hailstones were very 
small (j-3 mm diameter) but 1 gathered 300-300 grams 
of them and, in order to avoid their freezing together 
Immersed tlMm In glau boxes with a mixture of nearly 
eoual parts of benzm and toluol which I presumed to be 
Of a dmsity equal to the density of hailstones but which 
^ved to be lighter These hailstones I brought later to 
Tomsk {Siberia) and in December sent them to the twelfth 
CongreM of Russian Naturalists and Physicians in session 
at Mosoow These facts demonstrate thorough^ the poesS- 
bility of the preservation and transport of hailstones My 
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cxponment has also shown that It would be better to pre- 
8MVt one or two hundred hailstones separate from each 
other than a greater number of them, but partly — especially 
in lower layers — Iroxcn together That can be attained 
by placing the hailstones In some very viscous liquid {e g 
c>linder-oTl vaseline or castor-oil) of a density nearly equal 
to that of hail 

For the investigation of the microstructure of a separate 
hailstone Mr W Dudechi and 1 made a thin section of it 
by first rubbing one side on emery-paper or b> melting it 
with the warmth of a finger llils side was laid upon an 
object-glass and frozen to it after touching for some time 
with a finger the other side of the glass llie other side 
of the hailbtone was then polished In the same manner as 
the first until the requisite thickness was attained These 
operations were made in free air, and wen so much easier 
as the temperature of the air was below o** Still it 
was found possible to grind hailstones m the laboratory 
at the temperature of the room by means of cooling the 
object-glass the emery paper, &c in double-walled vessels 
with a mixture of ice and common salt 

1 or the optical investigation of thin sections in free air 
a polarising microscope was used and in a lecture room 
a projecting lantern In the latter case (Fig s) the section 


,■ } 

i 1 

rl 

' /' ■ 


Viu. 1 — L Projtctlng Umvm v polsils«r M mtrmr s refngmiUns 
v«««st o object! • A, *nslyi«r 

was laid In a refrigerating vessel with double walls and 
double bottom (to avoid the condensation of aqueous vapour 
from the surrounding air) of plane parallel glass plates Ihe 
space between the walls contained a mixture of ice and 
common salt Ihe real image of the section was thrown 
on a screen or on a photographic (* Autorhrom } plate 
Tile greater part of the hailstones were crystalbne 
individuals as also was the case with artificial hail 
■tones — drops of water frozen in a mixture of cinnamon 
and linseed oil of suitable density In those hailstones 
which consisted of several crystalline Individuals there was 
no regular! t\ in the form of the boundaries between 
cr>8tals or in the angles between these boundaries or in 
the directions of the optical axes which lay indiflerentlv 
to each other as well as to the milky nucleus of the hail 
stone which appeared in thf section as a number of air 
bubbles of different size 

1 trust that my attempt will cause similar researches to 
be undertaken and I should be very glad if anyone who 
may be able to preserve or study larger or more peculiar 
hailstones than 1 have hitherto dpne will do so and In this 
wa\ improve our deficient knowledge on the origin of hall 
and the details of its formation Boris WaiNnERO 

The Physl<»! Laboratory of the Technological 
Institute of lomsk Russia 

ThoofhtleM Destnictloii of Wild Flowers. 

May ask through vour widely circulated paper that those 
who organise the weekly or fortnlghlly visits of poor town 
children to country villages may oe requested to instruct 
these children to pluck only a limited number of wild 
flowers? It is no uncommon to see a dozen or more 
of these children going along a road or railway embank 
ment and plucking every flower they can find as well as 
rooting im those which are stnall enough In half an 
hour the nowers have withered and are thrown away when 
the same process Is repeated Gio Henderson 

Otford Kent, May 37 
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RECENT PROGRESS IN INDIAN FORES! 
TECHNOLOGY 

T he excellence of the work of any public depart- 
ment depends on the character and ability of 
the men who direct it, and the Indian Forest Depart* 
ment was singularly fortunate in its first Inn^tor- 
General, the late Sir Dietnch Brandis, K C 1 E 
F R S He secured State ownership and State 
management for the forests both in British India 
and in the native States, and also a trained staff of 
forest officers He plac^ Indian forest law on a 
firm basis by selecting as Conservator of Forests Mr 
B H Baden Powell, C S 1 a member of the 
Punjab Civil Service, who, after working for a decade 
of his life in the forest service bec^e presiding 
judge of the chief court at Lahore Baden-Powell 
drafted the Indian Forest Acts models of forest law 
that are followed by all colonial le^^islators and his 
Manual of Forest Jurisprudence^ I is the only Eng- 
lish book on the subject No mere forester coiud 
have drafted those laws successfully nor could any 
mere lawyer but Baden Powell was both lawyer and 
forester 

Brandis also established a forest survey under Lieut - 
Colonel F Bailey R E , and Mr W II Reynolds and 
their maps gained gold medals at two Paris exhibi- 
tions and were the first Indian mzms that showed 
a good system of contour lines A forest school for 
training native members of the provincial and cxecu 
tive staffs of the Forest Department w^s established 
in 1881, at Dehra Dun Useful manuals of forestry 
by Mr E E Fernandez, and of botany, were pub 
lished soon after the establishment of this i»choof for 
the use of the students Brandis also published a 
Forest Flora of Northern India followed quite re 
cently by his last great work Indian Trees 
a forest flora for the whole of India Mr Kurz had 
previously wntten one for Burma and Major Red 
dome for Madras while Mr J S Gamble C I E 
F R S published a splendid monograph of Indian 
bamboos Gamble under Brandis's direction pub- 
lished in 1881 a Manual of Indian Timbers and 
again in 1901 after collecting matenal for twenty 
years a m w and greatly enlarged and improved 
edition The Indian Forester first appeared in 
1876 Dr Schbeh now Sir W SchUch K C 1 £ 

F K S being the first editor Schlich succi^ed 
Brandis as Inspector-General of Forests in 1881 and 
instituted a proper system of working plans for 
Indian forcsth He came homo in 188c and estab- 
lished a school of forestry at Coopers Hill and in 
conjunction with myself published a Manual of 
Forestry ’ 

The training of men in England for the Indian 
Forest Service was not at first m accordance with the 
wrishes of Brandis and SchUch They recom- 
mended that the Imperial School of Forestry 
should be at an English university and that 
as the so-called Ci^l Service of India is re- 
cruited chiefly from university men of good 
literary and legal attainments so the Imperial Forest 
branch of the Civil Service which manages one 
quarter of the land of British India, should be com 
posed of university men of good scientific attain 
ments But the India Office wished to support the 
Royal Indian Engineering College at Coopm Hill* 
and kept the forest prc^tionert there until 1905 the 
year before the college was closed In 1905 an 
Impenal School of Forestry was estabhshra at 
Oxford under Sir William Schlich, and li now train- 
ing more than seventy men for India ^th^ colonies 
and for forest work at home 
Until 1904 very little progress was made in Indian 
forest technology for which Brandis had laid such a 
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splendid foundation It was found that the class of 
candidates for the forest service was falling off m 
numbers and quality the salaries were not sumcicntly 
attractive, and in 1905 only two candidates appeared 
for sixteen posts so that a system of appointment by 
selection was adopted The Secretary of State has 
now raised the pay of the Indian borcst Service and 
allows 120/ a year to such of the two years* proba 
tioners who are B A s with honours from any univer- 
«iity so that this year there were sixty candidates for 
twelve appointments Besides insisting on the 
qualification of an honour dc^ec it is essential to 
secure that all probationers should join the Oxford 
Schmil of borestry with a sufficient knowledge of 
English elementary mathematics (including trigono- 
metry) physics and chemistry During the two 
years’ course for a forestry diploma at Oxford 
botany zoology and geology can be taught ^s well 
us forestry surveyi^ and forest law Stran^jC to 
sa> some of our Iffltbh universities ha\c such an 
imt>erfect entnnee ckoMI nation that men are allowed 
to enter for and take honour degrees in biologv 
or geology without necessarily knowing more than 
the rudiments of mathematics chemistry or physics 
and without passing nny test in English Inc pos 
session of an honour degree in science at a British 
university is not therefore a sufficient qualiffcatton for 
u forest probationer A certain knowledge of German 
also IS ve^ desirable for admission to the Oxford 
School of Forestry and this is but rarely obtainable 
from our public school men Our best Oxford 
foresters should be capable of teaching scientific and 
practical forestry throughout the Empire 
Although the forests of Indi 1 between 1883 and 
1905 continued to be well managed bv a d«\oted 
corps of practical foresters very little if any progress 
in forest technology w ts made during thosi twent) 
years In 1906 Mr S Eardley Wilmot C I E 
Inspector-General of Forests following the initiative 
of his predecessor Mr R C Wroughton estab- 
lished a forest research institute the members 
of which devote all their time to the study 
of the vanous branches of forestry as well 
as to zoology mycology and the physics 
and chemistry of forest products The results 
of this research ore published in Indian 
Forest Records Vol i for 1909 of these records 
contains papers on the lac insect, by E P Steb- 
bing, on beetles boring in Chilgoza bark by E P 
Stcobing and Capt E H James the development 
of Shorea robusta in volume and money value and 
the selection system in Indian forests by A M F 
C accia , Andaman Padank, by B B Osmaston the 
Cutch trade of Burma by R S Troup, Ngai cam 
phor and Burmese varnish from the sap of 
Melanorrhoea usitata by Puran Singlu Several 
useful and for the most part elementary manuals 
have been prepared by members of the Research Insti 
tute and others the most elaborate of which are 
Indian Forest Engineering by G M Rogers and 
Indian Forest Zoology by E P Stebbing 
Unfortunately the establishment of this institute 
was followed by a teinporary deterioration of the 
teaching staff in Dehra Dun for the Government of 
India did not accept Mr Wlhnot’s proposal to retain 
an adequate staff of instructors there but banded 
over the practical teaching to the provincial staff the 
research officers considering t^at their other duties 
would not allow them time to tench the students 
The Dehra Dun Forest School recently dUgnifM with 
the title of Imperial Forest CoUe^ was over 
crowded with students 120 applications for admis- 
sion having been received in 1909. and the students 
had not sufficient respect for their native teariiers 
so that discif^ne suffered |[reatly 
NO 2119, VOL 83] 


The Indian Unuorsitic^ Act of 1894, which has 
exerted its inffucncc so widely on higher studies has 
failed to reach Dehra Engineering medicine 
and agriculture and science generally, have made 
great advances of late in response to the stimulus of 
university reform but at the Impienal Forest Col- 
lege the qualifying entr uicc ex imination is still much 
the same as when it was a school and its courses 
still include an amount of rudimentary science that 
should have no pi ice at a college This becomes 
evident when the stindards there are compared with 
those at the agricultunl colleges recenlly establish^ 
in the various provinces of India The final examina 
tion for the diploma m forestry at Dehra should 
also be equivalent to those for a B \ deg ret as is 
the case at agricultural colleges 
The present Inspector General of borests Mr F 
Beadon Br>ant has rccognistd that the teaching of 
forest rangers h is falh n off since the Research Instf 
tute was started and ih it it \\ is i mist ike to 
entrust the teaching of classes of si\t\ students there 
to members of the pro\incial scrviie Reseu'ch 
officers in future will give lectures to the students 
during the four months* monsoon session and three 
officers of the Imperial borest Service are being ap- 
pointed to teach the students throughout the two 
years’ jcoursc for rangers and the three years’ course 
for the provincial staff Overcrowding at Dehra is 
to be avoided by the establishment of a school for 
rangers in the Madras Presidency with at least two 
professors from the Imperial staff and probably 
another school on similar lines will be established 
in the Central Provinces Indian forest schools hive 
to provide foresters for Kashmir Mysore Hyderabad 
ind the other native States besides for British India 
and Idr Wilmot has recently been deputed to Nepal 
to organise a suitable forestry department there 
It ts evident that schools of forestry at home in 
India and in the colonies must be in close touch with 
the universities but while Indian universities have 
a suitable English and scientific entrance examina 
tion this is not yet the case with some of our most 
important home univcr^ties and this defect calls 
loudly for reform in the best inter*, sts of our Empire 
The prospects of forest technology in Indi i are now 
very high and it is to be hoped that following the 
example there and that of South Afnca where a 
forest school has been established the Dominion of 
Canada Newfoundland Australi i and New Zealand 
will soon bestow sufficient attention on forestry and 
establish local forest schools Besides India and 
South \frica, the scientific forestry of which has been 
long estabbshed there are regular forestry depart 
ments in Ceylon the Malay Stites the Soud in 
British East Africa Miuritius ( >prus and in some 
of the West Indian Islands \V R Fishkk 


THE TWENTIEIH CFNTbRY SPORTSMAN ' 
'T'HIS amazing picture book (rccommendable 
* among a hundred other reasons in that though 
large in size it Is very light to hold in the hand) will 
probably fatre icole That it has made a sensation 
amongst the reading public interested m Afnca is 
already observable by the reviews of it which have 
appeared in the leading newspapers and the vomie it 
has attamed in spite of the conflicting interest of cur 
rent pobtlcs This is little to be wondered at The 
author (who is the brother of the Captain W R 
Dugmore who distinguished himself in Uganda and 
elsewhere as a soldier pioneer) had no doubt supreme 
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^ Tdejdioto of Kilimanjaro abont miloi a«ay The ntire lack of d tail on th lower part 01 the mounta n doe to atmo^phen efTect, which render* di tant object* th* colour of iht 
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((ood luck but he and hii compatpon Mr Janies L 
Clark, were also possessed of singular coift-age and 
skill both as photographers and^marksmen, and, if 
need be, mechanicians Good luck gave them the 
chance of a telephotograph of K;liinanjaro ei^ht> 
miles distant which is one of the weirdest mountain 
pictures the present writer has even seen and con 
firms his old ktory of twenty hve years ago that 
Kilimanjaro, in certain aspects, resembled Swift's 
floating-island of Laputa Amongst other episodes 
of sin^lar good fortune was the photographing of 
the stdl very rare black Forest pig Tnis creature 
the existence of which was rumoured by Stun 
Icy George Grenfell and the present writer 
in the Con^o Forests was actually first re- 
vealed to science by Captain Meinertzhagen and Mr 
C W Hobley far away from the ConjjO bisin on 
the N-indi plateau and round Mount Kenia (though it 
was soon afterwtrds obtained from the north-cast 
Congo and finally from the Cameroons) But speu 
mens of it are still scarcer than those of the okapi, 
and to have photographed the creature wild and tn its 
forest home is an episode that probably Mr Dugmore 
nf ver anticipated even in his rosiest anticipations 

Inc book gives unrivalled pictures of the fauna of 
Lquatorial East Africa, of that singularly fascinating 
region between Kilimanjaro on the south and the 
Guaso Nyiro on the north the Rift Valley on the 
west and the Tana River on the east* Here there are 
long ranges of mountains that only fall just short of 
the level of perpetual snow and tmre are the snow 
fields and glaciers of Kenya rendered marvellously 
well in Mr Dugmore's pictures Immense grassy 
plains dense thorn scrubs lakes peopled with fiamin 
goes splendid equatorial forests recalling those of 
West Afnca deep water courses or canyons, broad 
rivers with great herds of hippopotami and monstrous 
crtKodiles and patches of camel-frequented desert- 
all these phases of physical geography are admirably 
illustrated in addition to the pictures of beasts birds 
and indigenous mankind We are getting almost 
tired of lions since the advent on the scene of the 
flash light photographer the lion and lioness indeed 
seem to be almost like the popular actress or politician 
in their desire and willingness to be photographed in 
interesting attitudes But although this Book has 
some of the best lion pictures 1 have ever seen it 
will probably be more noteworthy for its photographs 
of charging rhinoceroses of buffaloes passing through 
the long grass or hiding themselves at noon-day in 
dense forest Another notable feature is the numerous 
studies of giraffes sometimes looking exactly like 
withered tree stuiiM at others suggesting pre- 
historic monsters The most striking of these giraffe 
studies fond the most beautiful) is that where by 
means of a telephotogr^h, a large herd of giraffe 
and a smaller herd <n Grant's xebra, are shown to- 
gether in an immense tract of savannah country 
dotted with acacias If that does not suggest the 
Pleistocene at its best we do not know wnat does 
The geographical scope of the hooh extends far 
enouM north to indude the Samburu and their 
camels, camels which have suggested to more than 
one observer British or Italian the possibility of their 
being denved from a wild camel whtdt may still exist 
in £e remotest, as yet completely unexplored parts 
of Galaland ^ 

The book opens with an appeal 'to the lovers of 
tport ahd perhaps to those who consider themselves 
as such but whose 6nly claim is the insatiate love 
for Jcllhog which characterises thsir idea of sport 
The author goes on to state that, like many others 
brought up to the use of firearms he considered the 

who did not shoot a very inferior person in 
fact unmanly But as the yean went by he himself 
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became more deeply interested in natural history and 
the idea of killmg for killing’s sake lost its fasdna 
tion In time he found that the most thrUliog sport 
of all was the studying of the life of animals in their 
native wilds rather than in the killing of them merely 
to possess the skin or other trophies Enough is said 
in his book to ^ow that he and his companion ran, 
perhaps grealer^risks in their attempt to snapshot 
charging rhinoceroses, lions, and buffaloes than 
would uie sportsman who was merely out to kill 
while the acrobatics necessitated in natural-history 
photography arc enough to prove that the follower of 
this sport has to be a far more athletic and courageous 
person than the mere shooter 
Whether Mr Dugmore will meet with any more 
success in hts appeal than has followed the work of 
Mr E N Buxton and others of like persuasion is 
a moot question His unsurpassed photomphs have 
revealed once more the wonderland in bird and mam- 
malian fauna represented in Ims# East Africa and 
already a company with an office in Piccadilty has 
issued a pamphlet on Bntish East Africa, illustrated 
by some of Mr Dugmore s photographs which offers 
eve^ inducement to persons of both sexes to pro<%cd 
fo Eist Africa to shoot In this pamphlet it is 
stated that the report about the country ^ing shot 
out IS far from the actual truth (Nothing so far as 
I can see is said about the attractions to the photo- 
grapher ) In the list of animals which may be shot 
undf^r the ordinarv licence (and in this the pamphlet 
15 not to blame for it merely quotes official re^Ia 
tions) is given four egrets of each species What 
of its kind can be more monstrous than this? Egrets 
— -white herons — are quite uneatable they are 
supremely beautiful and we now know— or ought to 
know — that they arc large consumers of noxious flies 
— Glossina (tsc-tse) Stomoxys Tabanus — and all the 
larger gnats For thlrt^ion alone all these smaller 
herons should be ngidly protected 

H H Johnston 


WIND S2A1ISTICS AND AERONAUTICS 

I '' HE practical interest shown in Germany in the 
navi^lion of the air is widespread and goes 
hand in hand with a determination to utilise all 
auxiliaries that promise to advance the subject 
Among such auxiiianes must be included the obsenra 
Uons of wind which form part of the stock in trade 
of the meteorolo^st The Motorluftschifi Studien 
gesellschaft of Berlin founded in 1907 at the in- 
stance of the German Emperor has accordingly re- 
quested Prof Assmann, the director of the Aero- 
nautical Meteorological Observatory at Lindenberg, to 
undertake a detailed analysis of the wind dau available 
for the German Empire The society has provided a 
large part of the funds required, for the work The 
results have now been published They give average 
values, generally for the twenty years 19^1905 tor 
forty-nine stadons The original sdiedules were pre- 
pare in the various offices whidi are responsible for 
the meteorolo^^ work of the component States of 
the Empire ^e final discussion was undertaken 
at Lindenberg under tha direction of Prof Assmann 
Some idea of the magnitude of the woik involved 
may be gather^ fnrni Ibe fact that the preparation 
of me primary schedules is estimated to have oeoupied 
about 3550 hours of clerk's time It was decided to 
limit the discussion to the BeaUlort estimates of 

t *Db WinJ<ia DwiNnhhiad.** fe Aafttif dtr >lotodnft>oluMteJk«- 
a— BiCihta In Btriln Benrbtknt voa Rl bud Ambduu Pp*. 
tiJU xifl. (Hnwn^wniS P Vtowu und Sohn^ Pric« ■ vwriift. ^ ^ 

I Vuitl la iMlln. diuw RliflEt Tncnkn ol AnroMatioi * 

BoU. dnUn Soc. AnroMatien ttnSuuu Dmt niim Eradk, 
nl R Uflteio dl KttMcolflfU • Onodiwunlcn. (JEmu oScbM PoUsmSc* 
I flU— , tpop.) 
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wind force and direction made at selected stations of 
the second order A discussion of the results obtained 
by anemometer was not attempted, on the ^ound 
that differences of exposure and of the types of instru 
ments rendered instruotental results less trustworthy 
than Beaufort estimates, so far as comparability ^\ith 
one another ^oes — o stnkine testimony to the value 
of the latter if carefully ma^ llie mam tables ^ive 
for each station the percentage frequency of wind 
from each of ei^ht pnncipal directions llie winds 
from each diaection are then subdivided according to 
wind velocity ffve gradations ranging up to 15 m p s 
being distinguished Values are given for the whole 
year and for each quarter separately 

The last chapter of the work is devoted to a dis 
cussion of the results for the upper air obtained ^ith 
kites at Lindcnberg Tables of averages similar to 
those prepared for individual stations are given for 
each step of 500 metres up to a height 4000 metres 

In 1 Vcntl in Italia wc have a publication which 
IS inspired by much the same idea It has been 
prepared at the instigation of the Italian Aeronautical 
Society, and gives information for 111 stations in 
Italy As in the German work the observations arc 
grouped under the eight principal wind directions, 
but the subdivision by wind forces is not carried out 
To make up for this omission, the results for the 
country as a whole are shown graphically on a series 
of coloured plates included in the final section In a 
country like Italy where there is a marked seasonal 
variation of wind direction a pictorial representation 
is \ery useful The work has been entrusted to Dr 
Filippo Eredia of the Central Meteorological Office 
of Italy whose name is n guarantee of careful work- 
manship 

We cannot discuss the statistical details , he who is 
interested in the influence of topography on air cur- 
rents will find much. usetuFinfbrmation m the very 
complete wild roses given with both works The re 
suits will also be useful to aeronauts when selecting 
sites for practising grounds or for aenal harbours 
or 111 such matters as the selection of the seasons most 
appropriate for their experiments 


NEW GUINEA PYGMIES 

I N the last number of Country Life fvol xwn 
P 797) Mr W R Ogilvie-Gr^t, under the run 
ning title of The Expedition of the British Ornith 
olo^ists’ Union to the Snow Mountains of Niw 
Guinea published his fourth article entitled Hie 
Discovery of a Pigmy Race part of which appCcured 
in the Times on June 3 All the informaiion we 
have at present is that the expedition ascended tlic 
Mimlka river and at an elevation of about two 
thousand feet they came across a tribe of pigmy 
petmle, of whom the tallest stood about four feet six 
itic&BS the average height being four feet three 
inches Though at present no further details ha\ 
been received except that they were extremely wild 
there can be little doubt that they belong to that dis- 
tinct division of the human race known as the 
Ne^tos Mr Ogilvie-Grant added a short account 
with illustrations, of the Semang, a Negrito people 
of the Malay Peninsula 

Although stature cannot be taken as a trustworthy 
critenon of race as it is very variable there are 
certain peoples who can be desmbed as normally tall 
medium or short, those whose statiu’e falls below 
1 5 m (4 feet 11 inches) are usually termed pygmies 
such as the Negnlloes of Central Africa Andamanese 
Semang of the Malay Penhiaula and Sumatra, and 
Aetas of the Philippines the three latter being usually 
grouped together as Negritos The Negritos are char 
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actensed by having short ulotnehous (woolly) hair 
very dark skin, moderate brach>cephalisni, and pygmy 
stature 

In a valuable essay Ihe Negritos (1809) 

A B Meyer critically examined the evidence of the 
distribution of this race and, so far as New Guinea is 
concerned stated that 

•V Negritic rate side by mde with thi, Papuan race 
nobody han been able to discover just because it does not 
exi t und it does not txist btt-uuse the Papuan race m 
spite of Its variability is on the one hand a uniform race 
and on the other us good uv identical with the Negritos 
(P 

When reviewing this essay in N \tukk (bepicniber 
7 1899 p 433) I stated th It I was inclined to adopt 
the view that the various types exhibited by the 
natives of New Guinen point to i crossing of 
different elements, and do not simply reveal th 
Variability of the race as Dr Meyer is inclined 1 
believe While agreeing with Dr Meyer that the 
different conditions of cxisUncc (p 80) m New Guim 
probably have reacted on llic ph>sicnl characters of the 
natives (about which however wc huvt extremely 
little precise information) we have now sufficient 
evidence to prove thit the indigenous population or 
true Papuans has in places been modifit^ by mtru 
sions from elsewhere and of late years data have U 
accumulating for the probability of the existence of a 
pygmy population which iniy consist of dwarfed 
Papuans or more probibly represents a Negrito slock 

in Globus (Bd xcvii May 12, 1910 p 280^ Dr 

0 Rechc in descTibing a journey up the Kai serin 
Augusta River says that — 

the population consist of three clearly distingunthable 
tyjics or races' two of wnich have long very narrow skulls 
and one a short, broad skull Inland from the river bank 
thcra seems to be in addition to these a pygmy like people 
of small growth at all events 1 found m some of the 
villages situated on the upper river among other skulls 
some which were remarkably small and of a special type 
winch must have been taken from enrmies living farther 
inland 

Dr Rudolf Poch bUved from December 1904 to 
lebrunry 1905, in the Kai area winch lies inland 
from hinschafen also in Cerman New Guinea In 
the MUt aus den deufstheu S<.hutzgcbteien 1907 he 
writes (p 225) — 

During the first part of the time I remained chiefly 
on the Sattclberg itself and obMrvod and measured the 
numerous Kai frequenting the Mission station In them 

1 became acquaint^ with a mountain tribe entirely differ 
ing from the coast peoples previously visited In fifty men 
1 found the average height to be 152 5 cm ft ] the 
skulls arc as a rule mesoerphahe to brae n> cephalic 
Towards the coast (Jabim) duhchucephaly becomes more 
usual, and the typo also changes Very small people are 
not infrequently met among the Kai 1 have already dealt 
with this remarkable phniomLnon elsewhere * and will not 
repeat myself hen but simply give the figures Among 
300 adult males I found 9 [m ] individuals i e three per 
i«nt below 146 cm [4 ft m 1 m height The statures 
measured were 133 [4 ft 4^ in J 135 138*2 139 139.J 
uo »43 1431 143 » 145 4 145 s 14^6 l4 ft oi In ] 
big X shows three of these small Kai people For the 
present it cannot be determined whether this is merely a 
vaiiation In stature or whether we have here survivals of 
an older smaller race not yet entirely merged into the 
Kai 

In the Zeitschf fUt Ethnol 1907 p 384, Dr Poch 
states that the median height of the Kai men is 
15a 5 cm (5 feet) that 3 per cent have a stature less 
than 140 cm (4 feet 7 inches), and he goes on to say 
that on the north coast of British New Guinea and in 
Normanby Island he often came across very small 

I Sftaungt^frieAi rfrr m WUn 1905, (40) 0 ^ 
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people This agrees with the experience of other 
trav tiers 

The English expedition has now discovered a pygm> 
population in Netherlands New Guinea which pre- 
sumably is allied to that inhabiting German Nevi 
Guinea and judging from their stature which is all 
we have to go upon ^e may regard them as being 
very little, it at all, mixed with a Papuan element 
brum the descriptions and lliustrations given of t 
pygmies from German New Guuiea there is little 
doubt that the> ore Negritos or Negntos crossed with 
Papuans and doubtless the same will be found to be 
the case for those from Netherlands New Guinea 

Several travellers such as Guppy and Ribbc report 
the occurrence of verv short people in the interior of 
the larger islands of the Bismarck Archipelago and 
of the boloinon Islands , but there is no 

evidence of a Negrito race still existing there 
ns such though the very short statures pon i 

Co a Negrito mixture This conclusion is 

strengthenea by the recent Investigations of Dr R 
Hiurnwald {Zettschr fxit Ethnol ) He refers to very 
small people in the mountainous interior of Bougain 
viLle and he measured (p 109) one man from Man 
mountain with a stature of t 39 m (4 feet bi inches) 

1 hese people speak a non Mdanesian language He 
informs us that In the people nowadays met with 
in these mountains we have before us however no 
un mixed race but besides representatives of a small 
short 4 egged, broad faced, short-skulled, more hair> 

ide nosed people we encounter types recalling the 
botomon Islanders Whether this mountain t>pe 
is really dwarfish as the legend goes must remain 
undecided Rascher states that the existence of 
dwarfs IS commonly believed m New Bntain The> 
are reported to live in clefts in the rocks and steal 
fruit from the gardens They are so tiny that one 
stands on the shoulders of another and so on until 
they reach the fruit The fruit is not thrown down, 
lest a noise wtnild be made, but passed from hand to 
hand until it reaches the chief who is on the ground 

A L Haddon 


NOTES 

iHB annual visitation of the Royal Observatory Green 
wich will be held on Saturday June 18 

At the request of the AssocUtion of American Agrl 
cultural and Experiment Stations Prof J C Ewart, 
F R b , of Edinburgh, will give a course of lectures on 
the principles of breeding at Ames, lows in July 

M Darboux, permanent secretary of the Paris Academy 
of Sciences, has been elected president of the Soddtd de 
secours des Amis des Sciences and M 1 Icard president 
of the acadcni> has been elected vice-president of the 
society 

With the view of collecting matensl for the life of the 
late Prof Alexander Agassiz, we are asked to state that 
anyone having any of his letters will confer a favour by 
sending them to his son Mr G R Agassis Museum of 
CompautiVe Zoology Cambridge Mass USA The 
letters^Mll be copied if desired ssi4 the originals returned 
to the owner as soon as possible If any persons are un 
witling to part with the original letters Mr Agassiz would 
be glad If they would have co|itee made at his expense and 
send them to him at their oonvaolenoe* 

To-day, at the University of Hafle the sixtieth birthday 
of Prof W Roux the founder of the modern science of ex 
perimental embr>olog> Is being celebrated ^s numerous 
pupils and other admirers ore expressing tbeiT appreciation 
of the magiuhtent work which he has accomplished for 
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biological science in the manner customary in German 
universities by the publication of a Festschrift * and the 
presentation of an address We do not doubt that we are 
expressing the feelings of all British biologists in offering 
to Prof Roux our heartiest congratulations on this occasion 
and in hoping that he will long continue to illuminate the 
study of animal development by his brilliant investigations 

A &E\iiRE earthquake occurred in the province of Aveltim) 
east of Naples at 3 5 a m on June 7 The disturbance 
caused considerable damage in Calitn — about fifty miles 
east of the toa n of AvelUno — and C alabritto another smalt 
mountain town The shock was felt also in Naples 
Benevento and other places In southern Itnlv 

Dr David Starr Jordan the president of Leland 
Stanford Junior L/niversitv California will leave at the 
end of the academic year for Europe where he will spend 
hit first vacation for a quarter of a century He expects 
to devote some of his time to the two-fold holiday task 
of promoting a zoological congress and assisting the peace 
movement 

Aherica has lost a veteran science teacher bv the death 
in hie seventy fifth year of Dr G h Barker who was 
professor of ph>slct at the University of Pennsylvania 
from 1872 to 1900 He was appointed U S commissioner 
to the Electrical Exhibitions held at Pans in i88x and at 
Philadelphia in 1884 and was a menaber of the jury on 
awards at the Columbian Exposition of 1893 In 1879 he 
was president of the American \8Sociation for the Advance 
ment of Science Prof Barker was the first person to 
exhibit radium m America The death is also announced 
of Dr hranklin Clement Robinson who had held the 
chair of chemistry at Bowdoin College, Maine since 1874 
He was president of the American Public Health Associa 
tion m 1906 He was a frequent contributor to the 
American Cbemlcol Journal and had written text-books 
on the metals and qualitative analysis 

During the evening of June a Mr C S Rolls travelled 
with a biplane from Dover to Sangatte and after circling 
over the semaphore station there he returned to Dover 
thus making the first double journey across the English 
Channel The whole journey occupied 90 minutes and 
was made at an average height of 800 feet. The Armv 
experlmentol airship Beta made a successful flight from the 
balloon works at Famborough to London and hack during 
the night following June 3 On the journey to London 
the Beta travelled against a light wind from the fKMth 
east, and made a speed of a6 miles an hour The greatest 
height attained during the flight was 1800 feet and the 
mean altitude aboat rooo feet 7 *he engines of the oir 
ship are of 35 horse-power The journey bock from South- 
wark to hamborough occupied th 38m 

A BUST of Pasteur was unveiled In the garden of the 
Icole Normale Supdrieure Paris on June 5 The Morfi- 
ing Post Paris correspondent reports that M LavlssSft of 
the French Academy made a ^leedi in the name of the 
Normal School He recalled the fact that Pasteup spent 
thirty seven years in the famons college and that Ms first 
laboratory consisted of two garrets m its buildings He 
spoke of Pasteur's relentless warfare against the j^rces 
of nature hostile to man u was only ^fter five years 
study that he dlsooversd the remedy for rabies Above all 
things he was an indefadgrafi worker ** tie flailed the 
Interval of night hours of waiting ’ whichr always seemed 
to him slow to pass ’* His method Wiss based an two prin 
ciptes first Oft curiosity secondly, On the tfetehninatiOn 
to diecover M Lavfsee dwelt on Pasteur'i faith In srieneo 
and the fascination of mystity SO hie tnlad* 
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Following upon the Invitation to the Briti^ih \s$»ociation 
from the Corporation of Portsmouth to hold the annual 
moetiiij; at that town next >ear a public meeting pre 
sided over by the Ma>or btr W illiam Dupree was held 
recently at which the names of several influenti'il and 
well-known gentlemen were submitted as vlce-presidcnis 
Two local seen tarles were appointed in Mr G Hamtxiond 
Etherton Town Clerk and Dr A Mearns Fraser Medical 
Officer of Health and various prehininarles In preparation 
for the reception of the association were decided upon 
Ih Corporation of Portsmouth is looking forward to the 
meeting with considerable enthusiasm and a largo sum 
of monev lias been voted to tho VIa\of for next }Lar in 
order to enable him to extend the bospitallt> of the town 
to members of the association Owing to the generous 
dimensions of the Portsmouth Town Hall the adjoining 
Technical Institute ^nd s veral otiipr large buildings in 
the immediate vicinlt> pNceptlonit facilities will be avail 
a for the various uu t tings of '<cLtions discussions and 
public functions and eventhmj;^ jHiints to n su(.(.esiiful 
meeting , 

Mr J B N Hfnnesse^ I R S vihose death ms 
announced in Nature of Ma> 2h ^\as formerly depute 
survejor gener'il In ch irge of tlw Trigonometrical Surveys 
Survey of India He appointed to tlie 1 rigonoinetrlcal 
Survey 90 long ago as 1844 and for some vears worked 
In most unhealthy parts of India For the following par 
ticulars of his career we are mdebtHl to an obituar> notice 
in the I imcs W hilc on loii^ leave in i8b3-S 
Hennessey entered Jesus (.ollegi Cambridge and worked 
under Profs Adams Chaltis and Walton to improve his 
mathematical knowledge He obtained sanction not only 
to learn photo xtneograph) at the Ordnance hurvey 
Southampton but uluo to take out on n turn to dut\ an 
extensive apparatu and to establish the process at the 
survey headquarters at Dehri D£in He taught tlie process 
to other officers and the result uaa that In a few wars 
hundreds of thousands of good maps were printed in place 
of those made by uncertain pen transfers Not less 
Important was Mr Hennessey s work in taking in hand 
the vast accumulations of material provided by the labours 
of Lambton Everest 'ind Waugh in their unrivalled 
tngonometncal operations and reducing them to order b\ 
suitable scientific methods The final results were brought 
together in fourteen large quarto volumes distributed gratis 
by the Government of India to svientlflc departmentK and 
associations throughout the world Mr Hennessey took 
a leading share In other scientific operations in India 
Including the determination of the standard bar compari 
ton of standards and the measurement of base lines 
He built two of the Indian observatories and for the 
Koyal Society mapped the telluric lines of the solar spec 
tfum and made prolonged actinometrlc observations He 
was elected a Fellow of the RiO>al Society In 1875 

Sir FRAKCtt Seymour Hadrn who died on June t at 
ninety two years of age w os chlefl) known to the present 
generation os an etcher and it was for his artistic achievf 
ments that he was awarded his knli^thood In his earlier 
dayR* however, he took a very prominent and Important part 
in the progress of the medical profession He was educated 
at Univeraity College London and oontimted his studies 
at the medical schools of the Sorbonne In Paris 
and of Grenoble He became a FeU6w of the Royal College 
of Surgeons of England and honorary surgeon to the 
Department of Science and Art He worked actively on 
various international Juriee dealing with the progress of 
furgical science His report for the International pxhlbt 
don of i86a gave an exhaustive review of European surger> 

NO, 3119, VOL 83! 


Ihis report was chipfii 1 niarkablt for his earnest advocacy 
of the operation of uvanotom> which had been lU-recelved 
up to that time He wa an active vice president of the 
Obstotrii al Society of 1 ondon and was chiefly instrumental 
in Founding the Ro)al Honpitil for Incurables His name 
bevamc promineniI> known m connection with the subjevt 
of burial Hi9 investigations into the condition of the 
graves in a London churchvard which was in the course of 
b«>ing converted into a public garden sliowed the state of 
atTairs to be indescribably revolting He invented the 
/^u^crmdriie coffin and was a strong advocate of earth 
burial He woa stronj;,!) opposed to cremation pnncipan> 
on riLcount of its legal dtfhculti b 

W R regret to see the announcement of the death of Dr 
I hzabtth Blackwdl in her ninetieth }e'ir She was the- 
first woman to becont < fulK qualified medical practitioner 
and the first woman whi>se name was placed on the British 
Medic'll Regtstir SIi liv I many vears in th Lnited 
SI ites but ntver brn un denationahsed At the age 
of twentv-itx she obtaim'd entiancc into tho medical school 
attached to the Universit) of Geneva in the State of New 
A ork where her carefullv hoarded carnmga just 
sufficed for her maintenance during her period of studv 
TIve profpS:>ors declin d to take the resi>onsibilit> of 
admitting her ihev n ferred it to the students 1 hen 
were unanimouslv favourable to her admission and pledged 
themselves that no conduct of theirs should cau^e her 
annoyanci On the completion of her studifs at G neVd 
N A her degree was tonf rred 111 the presence of a great 
crowd She came to England In 1840 and found nmih 
prejudice in professional circles On coming to London in 
M** Paget (aftirwards Sir James Pag \) then Dean 
of St Bartholomew s Hospital gave her I iv to att nd 
the hospital as a student und she was idinittiMi to ev r> 
part of the hospital 1 u pt the departim nt for the dis ise 
of women I She studied for a \ear in la M iternit^ 
Hospital in Pans whir she had th misfortune to con 
tract purulent ophthalmia from on of her pitionts ft 
lost her six months illn ss ind the sigl t of one eve and 
ended her hope of making suigi ry h r jx ciallt} In 18, i 
she returned to America and began pr i tii_c, in partm rship 
with her sister Emily She felt kca nl> the want of Iiospital 
piactice and established 1 dispensan from which in the 
course of time there grew the New \ork Infirmary for 
Women lyhich was a worn n hospital officered by women 
On re visiting England »h had her name placed on the 
fnglish register and inimidiatil> afterwards an Act of 
1 nrltament was passed t \eluding the owners of foreign 
degrees from the regi^trr In I-oiidon she lectured on 
medicine a^ a profession for women Among her audience 
was Miss EiUabeth Parrett (now Mrs Garrett Anderson 
M D ) On the outbreak of tlie Civil War in the Lnlted 
State* Dr Blackwell returned to New \ork She held the 
chmr of h>gienc In tlv Mi*dual School for Women in New 
Aork which was th n established and organised the 
services of sanitarv visitors in the slums of New York in 
anticipation of modern dev lopments She returned to 
England and had the i>lc isure and privilege to encourage 
Dr Anderson and Dr isophia Jex BLokc m their pioneer 
enterprise in England When the New Hospital for 
Women was founded she was on the consulting staff, and 
later when the London School of Mcdiane for Women 
was opened the held the chair of g>nascology until her 
health began to fall 

Thb Christiania correspondent of the Morttiug Post con 
tribute* to the issue of our contemporary for June 6 some 
intereeting particulars of Captain Amundsens expedition 
to north polar regions which started on that day The 
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journey will be made in the Fram, which ii thus now on 
her third polar expedition Among the problems which 
Captain Amundsen hopes to solve are the extent depth 
and ciiaracter of the polar basin He proposes to measure 
exactly the temperature and salinity of the streams of the 
polar basin and to work at tide gauging ice screw 
measurement and wind speed Captain Amundsen is pre 
parfd for seven jears absence Once across the Atlantic 
he will return in August to Christiansand to fetch Eskimo 
dogs A few days later the From will shape its course 
from Capf Horn to San Francisco where coal and pro- 
visions will be taken in In June 19x1 a start will be 
made for Point Borrow The Fraw will follow the moving 
ice over the polar basin and It is hoped that the actual 
Pole or Its near neighbourhood will be crossed The object 
of the expedition is purely scientific Captain Amundsen 
expects to rtach open water between Greenland and Spits 
berfccn in 1915 or 1916 

I\ connection with the annual grant \oled by Parliament 
in lid of scientific invf sligntions conconiing tli cnuwh and 
processes of disease Mr Burns the President of tlu Local 
bo\frnment Board has authorised the following s|K*cial 
resean.h(s (1) \ lontinuition of an investigation into pro 
tratted and recurnnt infection in fiiteric fiver b> Or 
Iheodorc Thomson Medical Inspector of llu Board in 
lonjunition with Dr I edingham of the list r Institute 
(2) \ continuation of an investigation into protrirted and 
recurrent infection in diphtheria by Dr 'lheo<lorc Thom 
son and Dr C J Thomas (3) A continuation of an 
investigation into flu as earners of 111ft etion by Dr 
Monekton Copiman Medirnl Inspector of the Board in 
conjunction with Dr C nham Smith and Mr Memman 
of the Univers)t> of Cambridge Dr Nicholl of the Lister 
Institute and Dr Bernstein of the Bacteriological Labora 
tory Westminster Hospital (4) A continuation of an in 
vr^tigation on thi injurious gases evolved during artificial 
lilummatiun by Dr J Wade of Cuy 9 Hospital (5) A 
preliininarv inquirv into th relationship nf ctrtam special 
t>pts of bacteria to the diarrhcea of Infants bv Dr L J 
I ewis of Birmingham Dr Sheila M Rojmi of Manchester 
Dr Ihomus Orr of bhrewsbury and Dr R A O Bnen of 
the Lister Institute 

Tim summary of the weather for spring comprising the 
thirteen week# in March April and May just issued by 
the Meteorological Office shows that the mean temperature 
for the period was nowhere very different from the average 
The north-east and cast of England were the only districts 
where the thermometer in the shade exceeded 80® the 
highest temperature was 83® In the east of England and 
the lowest ao® in the north of Scotland and m the south 
we<;t of England The aggregate rainfall for the period 
varied in different parts of the United Kingdom the total 
measurement being in excess of the average in the north 
and east of Scotland in the cast, south-east and north 
west of England whilst in all other districts there was a 
deficiency With the exception of the north of Scotland 
where there was an excess of 3 Inches the difference from 
the Avirage was nowhere large The number of rainy 
davs was in excess of the average In all districts except 
in the east of 'Scotland and in the Channel Islands The 
largest measurement of rain was xa 91 inches In the north 
of Sodtland, which fell on 60 days, the least measurement 
was 4-87 Inches In the Midland counties, which fell on 
47 days The duration of bright sunshine was nowhere 
very different from the average the greatest excess was 
28 hours In the south west of England and the greatest 
deficiency 40 hours in the south of Ireland At Greenwich 
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the menu tempt rature for the three month# was 03® above 
the average the rainfall was 0-93 inch more than the 
normal which fell on 45 davs and the duration of bright 
sunshine was 00 hours more than usual 

In the spring of 1909 the board of governors of the 
Camp-Fire Club of America decided that the time was npe 
for instituting an active campaign for the protection of 
wild life throughout the United States With this object 
m view a legislative committee, consisting of twelve 
lawyers and a zoologist was formed Special attention 
h 48 been directed to the preservation of the grey squirrel 
and the fur seal and to convincing the authorities of the 
desirability of placing all migratory birds under the control 
of the federal Government We have received a report 
showing the steps which the club has taken in the direc 
tion of saving the fur seal Eor fully ten years the for 
tunes of the Alaskan fur seal which once furnished a 
valuable Intlustry have been rapidly declining Last 
November the club dcLidcd to appeal to Congress the 
President and the Cabinet for the adoption of a policy 
that would not only save the seals from further annihila 
tion but also rehabilitate an Industry that insUad of 
yielding an income now inflicts an annual loss Ihc club 
asked for three things *-no renewal of the leaie for kill 
ing seats on the Pnbilov Islands for commercial purposes 
a ten year close season for the seals and treaties with 
( anada Japan and Russia for the total suppression of 
the industry of killing seals at sea On April 21 n Bill 
securing some of these ends was signed by the President 
after having passed both houses of Congress It is hoped 
that treaties with the other countries interested will be 
arrnng ol It may be predicted that the seal herds now 
reduced from 4 000 000 to about 60 000 wiU have a muih 
needed rest and that If the killing of seals at sea vailed 

pelagic sealing can be stopped by treaty in ten years' 
time the herds will breed up to their original strength 

In the May number of Man Mr N W Thomas com 
mencas a scries of notes on his recent work in Nigeria In 
the present instalment he describes one phase of native 
decorative art that to be seen on the walls of houses^ 
secular or religious Human figures except that of a 
mischievous imp Hsu arc rare but numerous animal forms 
are depicted and these particularly when found on the 
walls of shrines seem to subserve a magical purpose 

Many suggestions have been made to explain the term 
Rom or Romani applied to the Gypsy race The last is 
that of Mr Leo Winer in the Journal of the Gypsy Lore 
Society for April He points out that the name Is com 
cidenc with Christian countries only Furope America, and 
Armenia From the law of Charlemagne it appears that 
tho Gypsies pretended to be pilgrims and their name was 
usually connected with that of Rome Ultimately, he 
thinks it originated in the Greek Enmites, *' a herml^ 
and that when the popular etymolt^ connected all hermits 
and pilgrims with Rome all other terms designating 
pilgrims were so tranafonnod aa to bring them Into keep- 
ing with this new conception 

Mr C L Wraook announces in the Auckland Standard^ 
of March 7 the discovery at Bay of Islands of a series 
of engraved rocks which bo supposes to be of enormous 
antiquity and to be connected with moooliths of Easter 
Island which are a pusxle to antiquaries. Another corre- 
spondent, however states that there are rocks between 
Whangaroa and Bay of Islands regarding which the iMaorie 
have traditions dating back to the days of Captain Co^ 
and that a Government geologist who examined them has 
found that they are naturally decayed basaltic columns. 
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Mr Wragge declines at present to give detaib of his dU 
coverics and until these are published it is unsafe to 
venture any opinion in regard to them 

The Entomological Research Committee for Tropical 
Africa appointed by the Colomal Office has issued the 
first number of the Bulletin of Entomological Research on 
which the committee and the editor (Mr G A K 
Marshall) may be warmly congratulated Nearly half the 
number is occupied by Mr W Weschi s descnptlons of 
the larval and pupal stages of West African Culirid^ a 
most useful paper giving characters for the Identification 
of the larvse and pupw of twenty nine species of mosquitoes 
illustrated by seven excellent plates The collector of the 
specimens Dr W M Graham adds valuable field notes 
and the facts recorded are important alike to the entomo- 
logist and the medical man Dr Drake-Brockman con 
ti ibutes a short paper on blood-sucking Diptera from 
Abyssinia Mr R Newstead writes on Cociicbc from 
Uganda* and Mr E E Austen describes new Afncun 
fnut flies and a n^w Cordylobla — a muscoid genus the 
larva of which arc subcutaneous parasites In a short 
preface Mr A E Shipley discusses the general work of 
the committee mentioning that two expenenced entomo- 
logists have been sent out for the purpose of rcscarrh and 
instruction — Mr S A Nenve to Nyasaland and Mr J J 
Simpson to Nigeria 

Tim following Interesting communication has reached ls 
from Mr Christopher Morse of 3 Gladstone Road Deal — 
** All your readers have of course noticed a cat washing 
it4 face but 1 expect very few have seen the same opera 
tion being carried on by a caterpillar I observed one 
engaged in this process yesterday and thought it a matter 
of Interest The creature was a smooth bodied Noctuid 
larva feeding on grass Of course* it is well known that 
butterflies often drink up water eagerly and even bathe 
in It* while os regards caterpillars the drinker moth 
(Cottnoirtche potatona) derives its name from the cater 
pillars' fondness for water often plunging their heads into 
the drops of water on the grass on which they feed (com 
pare Tutt s British t^pidoptera 111 p 167) Mr futt 
to whom we have submitted Mr Morse s communication 
thinks that in most cases the true legs of caterpillars would 
be too short to be used for washing the face (though in w)me 
exceptional cases these are long) and adds ‘ Of course 
butterflies do it and are well provided sometimes with 
hooks for the purpose especially for ckaning their anteiinx 
l*he} often have the appearance you name when thus 
employed I think I noticed it particularly in 
betulae und certainly some other species " It would be 
of interest if Mr Morse could continue his observations 
and especially identify the species of caterpillar which he 
noticed washing its face 

A NEW geological society already very well supported 
styled the Geotogischc Verelnigung has been estab 
lished at Frankfurt am Main somewhat on the lines of 
the English Geologists Association While international 
In character It aims especially at providing summaries of 
important geological work which shall reach the in 
creasing number of teachers of geology By organising 
excursions it hopes to come into touch with those who 
have charge ot classes In schools The subscription is 
only 10 marks annually and each member will receive the 
society’s journal the GeologiMche Rundschau the first 
number of which published on Apnl a6 is now before us 
As the six numbers of this journal cost is marks a year 
(Leipzig W Engelmann) It is clearly profitable for readers 
also to become members of the society The journal is 
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edited by Drs G Sll'Inm^nn W Salomon andO Wilckens 
and 18 another sign of the activity of already busy men 
Two original papers appear in this number which might 
easily have found a place in the older journals but the 
signed reviews of geological knowledge are the main 
feature and rank with those on current subjects in the 
English quarterly Sconce Progress The professional 
worker can of course rely on Kellhack s CeologtschiM 
Zentralblatt which notices practically everything The 
Rundschau is at once nxori literary 'ind more limited in 
thiracter ind has critical usefulness of its own 

Prof F A Martel ni*ikos a vigorous contribution to the 
controversy regarding the existence of Grundwasser or a 
water table supported b\ an Impermeable stratum in the 
Karst region in n recent number of La G^ographte 
p ia6 Prof Martel considers that di finite proof of the 
non-exifltence of such an undi^rground reservoir feeding the 
subterranean rlvf rs of tlie Karst is now available and that 
the question is finally settled 

In Nature of May la (p 319) reference was made to the 
important additions made to the monthly meteorological 
charts of the North Atlintic issued by the Meteorological 
Committee by the publication of current dally weather 
charts of barometrical pressure temperature and wind 
compiled from reports by rndio-telegraphy and through 
other sources The value of these data is still further 
enhanced in the chart for June by a short discussion of 
the predominant features indicated by the maps Thesi 
show e g that from May i inclusive an area of high 
barometric pressure occupied a considerable portion of the 
Atlantic and in connection with the low pressure existing 
o\er these Islands and Europe* was responsible for the 
abnormally cold and squally weather then expenenced o\er 
this countr> At the close of the period the advance of 
an anticyclone* shown to be moving from Barents Sei 
to Scandinavia and the shifting of continental disturb 
nnee^ towards north west tended to modif\ those con 
ditiuns The unique reports of ice received bv the tom 
mittoc show that Icebergs were being sighted with 
increasing frequency between 42® ind ^2 \ Iiiitud and 
30® and 5a® W longitude 

In two papers contributed to the Proceedings of the 
American Academy of Arts and Sciences (xlv H 9) Mr 
Harvey F Davies discusses the applicability of the law 
of corresponding states to the Joule Thomson effect in 
water and carbon dioxide with special reference to 
temperatures above 100 C and gives a new formula for 
the total heat of saturated steam which holds good within 
limits of error between 65® and 190® C This formula 
really represents the difference of the tot'll hent from that 
at 100® C the value of which is assumed from previous 
work 

At the 1908 Mathr m-itical Congress at Rome Profs C 
Burali borti and R Mircolongo were appointed to draw 
up a report on the various notations of vector anal>sif 
iMth a view to unification A critical review of thoir 
publications on this subject is contributed to the Mav 
Bulletin of the American Mathematical Society It appears 
that the writers propose to avoid the use of the familiar 

nubia*’ observing that this operator Ins different mean 
ings as applied to scalar and vector functions but this 
and the other points raised in the paper do not admit of 
adequate discussion In the present brief reference The 
subject Is of Interest both to mathematicians and physicists 
but it Is clear from Prof E B Wilson 9 reviews that 
much remains before a final svstem can be adopted 
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It js now more than ttientv vears »mcp Profs Hcrta 
and Hallviachs showed that when a metal plate charjged 
with negative electricity and insulated U illuminated by 
ultra violet light it loses its charge and the rate of lots 
under standard conditions decreases with time To the 
latter effect the title photoelectric fatigue was gi\en 
It was thought by some to be due to oxidation of the 
surface bv others to the direct action of the impinging 
light Although Hallwachs disproved both these views six 
years ago a considerable amount of work has been done 
recently by experimenters who apparent!} still approach 
the subject from the point of view of the direct action of 
light eg Dr Aigner of Vienna Dr Allen of London 
and according to the Risutne des Commumcahons of 
the Soci^ti fran^aise de Physique for Mav 6 M Eugene 
Bloch of Pans All doubt at to the pos ibility of the 
incident light being the direct cause of th#* fatigue appears 
now removed bv the experiments of Dr Ullmann 
(Annairn der Phvslb 1910 No 6}^ who has traced it m 
the case of both copper and zinc to the formation of ozone 
in the air surrounding the plate by the passage of the 
light through It 

Messrs F Davidson akp Co 29 Great Portland 
Street \V have given us an opportunity of examining the 
thermo-generator — a new form of the old thermopile^— of 
which they are the agents for England and the colonies 
The thermo-electromotive-force It produced by copper 
antimony couples fifty of these couples being connected in 
series Each couple consists of a vertical hollow cykn- 
dneal copper tube to the top of which Is soldered a flat 
strip of antimony which passes horizontally inwards and 
then dow n wards around a block of a porcelain like tub- 
stance The copper tubes are arranged in two parallel 
rows of twenty five each and the antimony strips approach 
one another at the top These strips are heated bv means 
of a horizontal burner running the whole length of the 
apparatus Immediately beneath the antimonv strips Gas 
or methylated spirit vapour it used for producing a number 
of jets and the heat is retained In die white blocks which 
are in close contact with the antimony stnps An electro- 
motive force of about 4 volts Is obtained and this Is 
sufficient to illuminate a small lamp for medical or other 
purposes, or to run a small model lathe or fan A total 
current of 3 amperes can be obtained through a galvano- 
meter provided there be no appredable external resistance 
Less than one minute Is required to heat the apparatus 
sufficiently to give itt full yield A slight deposit of oxide 
forms upon the surface of the antimony in the course of 
time and requires to be removed by running a stick 
lightly between the rows while the i^paratus Is hot other 
wise it appears to give no trouble whatever The thermo- 
generator may be used for hours continuous!) , and ukes 
the place of dry batteries for running small illuminating 
lamps 

Sir William Whitx contributes an interesting artKle on 
marine steam turbines to the Engmett for Ma) 97 In 
reference to the excessive complication which has been 
charged against the Parsons t>'pe and the greater simpUdty 
credited in |ame quarters to 1^ German arrangements, the 
author points out that, after large experience in the great 
Cuparders and in swift armoured cruisers, no serious prac 
Heal difficulty has been experienced with Parsons turbines 
Fhelr advantages In regard to economy of steam consump- 
tkur, greater ease of handling the engines and smaller 
individual weights to be lifted when opening out turbines, 
have been proved to be coneiderabte Sir William is con- 
vinced that, on the whole the Parsons type of turbine stiD 
maintains Its superh»ity for piarine purposes but he is 
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also of opinion that neither It nor any other type WiU 
secure universal adoption or be absolutely the best suited 
for all the varied coses which occur in practice 

An account of the trials of the Brazilian battleship Sdo 
Paulo appears in Engineering for June 3 This ship Is 
the product of Sir W O Armstrong, Whitworth and Co 
and Messrs Vickers, Sons and Maxim The full speed on 
trial — 31033 knots — was realised with 38645 indicated 
horse-power, while the guarantee was for ax knots Of 
special Interest are the gunnery trials which took place on 
June 1 off the Clyde A complete broadside of eleven 
4 7 inch guns was fired simultaneously with a broadside 
of ten 13 inch guns establishing a record in the way of 
broadsides Admiral Bacellar, the president of the 
Brazilian Naval Commission pressed the firing kev which 
fired this tremendous broadside every one of the twenty- 
one guns responded Excellent practice was also made 
at a target Another important feature was the firing of 
two 13 inch guns in an upper turret, laid horizontally and 
fore and-aft directly over a lower turret Several Bran ban 
and two British officers remained in the lower turret 
during this test and were able to state that they were not 
inconvenienced by any concussion The ship is fitted with 
an electrical firing s)ttem which renders it quite impossible 
to fire any gun in a position which Is dangerous to any 
other gun or an\ ship s fitting 

Ws have received from Mr E Merck of Darmstadt (and 
16 Jewry Street EC) his catalogue of chemical prepara 
tions for April iqio The list is remarkably complete 
and It would be difficult to name any prqiaration required 
for general laboratory use which is not included Many 
additions have been made to the last list, especially in 
therapeutical and bacteriological preparations 

The current number of the Bulletin of the Soci6t6 
d Encouragement pour 1 Industrie nationals (April, 1910) 
contains a verv readable and interesting paper by Capt 
Kicolardot on the rare earths and incandescent lifting 
The pioneer work of Auer is described in detail together 
with the history of the search for cerla and thorla, and 
an account given with illustrations from photographs, "bf 
the manufacture of a mantle starting with the quarrying 
of the monazite sand and finishing with the burning off 
and fixing the mantle Ihe chief types of burner are 
also figured and described including the latest forms of 
inverted burner 

A CATALoeux of the first eight hundred negatives made 
the Geological Survey to illustrate subjects of geological 
interest and of which prints or lantern slides are supplied 
at a fixed tariff has just been published by the Board of 
Agriculture and Flshenes The dlstncu included he chiefly 
in Cornwall and Devonshire South \^ales, and the countlea 
of Cardiganshire, Derbyshire Leicestershire and Netting 
hamshire Copies of the catalogue may be obtained from 
any agents for the sale of Ordnance Survey maps, <V 
directly or through any bookseller from the Orddflnee 
Survey office, Southampton price 6d each 

Messrs Hetnbs Mathew Ltd , of Cape Town, have 
sent US a copy of a very oon^ilete illustrated catak^fue^«f 
scientific apparatus, pure chemicals, and exigents* The 
list shows strikingly the impripyement which has taken 
place in recent years in the^lupp^ of apparatus and 
material for scientific work in distant parts of the Empba. 
Blessrs Mathew have established a dep^ in Cflpq Town 
whwo a full rangp of laboratory requisites cqn ofcmined 
from stock That they find it worth while to do tMs h 
suggestive testimony to the growth of Kleoet teaching kl 
South African Khools and colleges 
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IffiSSRS HARTiiR AND Brothsrs announce for pubUca 
tfon during June The Science of Happiness '* Dr Henry 
S Williams The Elements Speculations as to their 
Nature and Origin Sir William A Tilden F R S 
Religion and Art in Ancient Greece Prof £ A 
Gardner Flectnc Trains * H M Hobart and Con 
tinuous Current Machine Design W Cramp 


ovR kSTRommchh coujun 


th»*rc wert an exceptional amount of dust in ihp atmo- 
sphere the appearanc is likened to that which was 
observed in looa and iq 13 aft r the Martinique eruption 
Ihe unusual halos around tli un and moon support this 
\iew us do also the obs r\alions of solar radiation sub 
sequently made at the Fic du Midi station Obser%ations 
of the sun and of terrcstrul magnetic and electrical effects 
revealed no abnormal condition attributable to the presence 
of the comet 

M Popoff reports on the observations made at the Sofia 
Observatory (Bulgaria) and could not detect the comet 


ASTRONOMirAL OccUJtRENCKS IN Jl'NE — 
lune 9 5b 3111 Neptune in conjunction with the Moon 
(Neptune 4 4c/ ^ 

i6lik 16m Mats in conjunction with the Moon (Mars 
3 6 S ; 

15 ih 56m lupiter in conjunction with the Moon 

(Jupuer / 9’ S ) 

17 ah om Mats at greatest heliocentric latitude N 
19 lb ora Venus at greatest heliocentric latitude 5 
I4h om Mercury at greatest elongation (aa 43 ) 

31 49m Sun enters sign of Cancer 

34 3b 58m Uranus in conjunction with the Moon 

(Uranus 3 50 N ) 

37 I7h oni Jupiter at quadrature to the Sun 


Hallev s CouKT — With clear intervals betrveen clouds 
during the past week Hailty s comet has not boon a 
difficult naked-eye object for anjone who knew Us posl 
tion approximately 

Mr Langton Cole reports that it was well n cn at 
Sutton Surrey on May 2i and 31 and on the former 
occasion a short tail was visible to the naked eye he 
estimates that on Ma^ 31 the comet was about as bright 
as a star of the third magnitude At Ounnersburv on 
June 1 a naked-eye observation revealed the com* t as 
early os 9 15 p m when it was apparently fainter than 
H I eoms (mag 3*^ 

A number of interesting, notes on observations of th<“ 
comet at various European observatories appears m Nos 
44x3 and 4414 of the Astronomisihe I^^achrtchten In th 
earlier nuirber Dr Franz record that on May 13 at the 
Breslau Observatory the comet did not appear to be so 
bright as on earlier days a variability of brightness is 
su^ested and it will be interesting to see if this is con 
firmed by other observers 

In No 4414 many observers record that no trace of the 
comet could be detected on the solar disc during th tim»* 
of transit Dr Wolf directs attention to the Bishop s 
nngs surrounding the sun and moon on May ro and 
suggests that they were more intense than if due solely to 
atmospheric effects Meteors and aurorae were lookid for 
at the Kbnigstuhl Observatory but were not seen 

Polariscope observations at several observatories gave 
similarly negative results Prof Franz records that on 
May 19 two bright arcs of light were seen in the north 
west at Breslau and may have been due to the comtt 
According to a telegram from Prof Sykora the projection 
0/ the comet on the sud was obserWl at Tashkent at 
• ih on Mav 18 An increased Intensity of the twilight at 
Odc3»a on May i8 is ascribed by Prof Donitch as possiblv 
due to comeiary matter Herr Archanhold reports a second 
comet like object 1* south of Halley’s comet at ph 3oni 
(Berlin M T ) on May 22 but the observation is not con 
firmed by special reports from Bergedorf and Heidelberg 
At Sonnwendstein where at an altitude of 1533 metres 
several German observers had gathered for observations of 
the comet the fail was observed from May 13 to iq 
D uring this period its apparent length increased from 33“ 
to 140 Its apparent position was the some on May 10 
as on May 18 Dr Hartmann who was one of the partv 
at Sonnwendstein submits a special report dealing with 
the various aspect* of the tail, and directs attention to the 
yellowish colour of the nucleus on May so. 

A number df note* dealing wifh observations of the comet 
wcij read at the meeting of the Paris Academy of Sciences 
^”^•2 «nd appear in No a a of the Camptes rendus 

observations made on the 
Plc^ Midi and at Bagnh^-de Bigorre were badlv Inter 
j cKwds No striking special phenomena were 
witnessed on May 18 and 19 but It was noted that the 
dawn was especially bright and the sky tinted as though 
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pru^OLted on the sun s disc 

Further observations nnd at Athens nn d alt with bv 
M Fginitis who describes the forms of thp nucieu> and 
tail on May 18-30 No extraordmorj um ispheru effpLis 
wtre n*corded and onl\ two nvt ors wem seen during the 
night of May 18 V pl ndid botidp was obs^rv d in 
ilvssaly at lyh ijm (M r Vthens) but is not connected 
with the comet n tw en 7 p m and H p m on May 20 
thi* comets tail wa seen willi the equatorial and was 
still apparently direitod towards the wc 1 Ihe curvature 
was so great that Ih earth could not pi s throui^h the tail 
bf fore the night of Mav 0 

AtAi J Baillaud and C D in tr sco d rib photographs 
taken at the Pirn* Ob'^piv itort on M i\ 23 34 and 38 

Onlj very short exjxisurcs (rhirtj seionds to fivn minuUs) 
were possibl and th tail is not shown The nucleus is 
shown (u an ellipse ih a\ s 64 mg 18' and 14'' long On 
Maj 33 this ellip otli rwisp unifornilv dens howed a 
condensation of 6’ diamet r at it*? N h \tr mitj but this 
h id disappeared on Ma> 24 1 he ncbul ^ ity surrounding 

the nucleus showed chan^ 9 from one d i\ to an iihnr and 
on May 34 recalled that surrounding th* I leiades star 
Maia 

The Spectroscopic Binary 0 AuricuE — In No 22 
V0I 1 of the Publications of th Allei^hoiu Observatory 
Mr R H Biker discuss s at length the observ itions of 
0 AurigGL ns a i»p**ctiosiopic binary Since tht duplex 
chaiacter of this stai was announced b\ Miss Maury in 
1889 many observations hav been ni id at Harvard 
Potsdam Pulkowa and Allegheny m an endeavour to 
remove certain apparent anomalies from the observed orbit 
Assuming that the period was 3*9838 davs Miss Maury 
found from the discussion of some 300 plaits taken at 
Harvard^ that there wo* an apparent redprocal variation 
of intensity between Uie two components but Mr Raker 
now show* that this is not so owing to the assumed period 
being slightly in error th** two compon* nts were alternately 
misidentihed The dwcu sion of the Allegheny observations 
with those previousK published shows that the orbit is 
practically circular (c-o o ±0-0037) and that th^'re is prob 
ably a slight variation in th** period amounting to 0000010 
dav or o-8(is per annum The penod now given ih 
t >60027 days + o 000010/ ±0*000004 days the present 
element* heii^ referred to the epoch lOos September 
II 7334 GMT 

An investigation of th** s icndarv oscillation found by 
some ol^rver* is not ronfirnu'd nor was Mr Baki r able 
to find evi^nce for tlic disj) rsion of light during its passage 
through space from 0 Auiigc to the earth 

The Brightness of int Skv — Commenting upon M 
Fabry * recent ^eterminatnm of the brightness of the sky 
Mr Gavin Bums bimgs togetlur m No 422 of the 
Objtervatory the results blamed by various observ* r* thev 
are as follows each value being the brightness of one 
square degree of nonj^ilicUt skv exprijoed in terms of a 
fifth-magnirude star - N wcomb i ij Burns 2 Townlev 
2 \ntema 576 F ilny 140 Mr Burns r marks that 
if as seems probable the brightness is a variable quantity 
the results obtain >d b\ diff nnt observ rs arc bound to vary 
considerably inter se 

run Alcuracv ib RvriAi VELOCITY Dsterminatione — 
In No 4 vol XVM of the Astrophysital Journal Prof 
Frost issues a timelv warning against attributing too great 
an accuracy to pres nt-d iv determination of radial veloci 
ties A tabulation of twelve values re cntly obtained by 
various observers for Arcturus a simpli probUm ithowH 
that they vary b* tween —3 7 — 0-0 kin whilst 

the extreme rang* for any one observer vanes from i 2 km 
to 44 kin Prof ^ro^t questions if we know the radial 
Velocity of any si ir to the nearest klloinetn 
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MARS DURING THE RECENT OPPOSITION v®* . N® ‘7 P 666) by two chart* (Hg i) on one 

of which M Fournier had recorded the leaturei seen 
CO far as can be judged from those yet published the during June July and part of August whilst the other 
^ results accruing from the observations of Mars made showed the increased contrast of the same features later in 
during the opposition of 1909 are in a sense, disappoint August and dunng Sq>tember 

ing The favourable conditions of the opposition as It was not until the beginning of the latter month that 
regards the altitude and the apparent diameter of the the accustomed contrasts and details completely reasserted 
planet engendered the hope in many minds that most themselves and permitted the work of con6rmation and 
of the outstanding problems in the Martian enigma would discovery to proc^ normally 

be solved more or lest definitely Yet the camps into M Antomadi suggesu that this masking effect was 
which areo- 


■wijmrar 


divided are still 
at issue, and 
the differences 
appear to be at 
least as sharplv 
accentuated uh 
before To the 
one side the 
canali are still 
continuous chan 
neli, set out 
with a rectitude 
more or less 
gcMmietrlcal and 
having * oases * 
around the rcser 
V o i r 8 upon 
which they 
appear to con 
verge but to 
the opposition 
these clearly cut 
channels are but 
alignments of 
dark spots 
merged into 
apparent con 
tinuity by a 
physiol ogical 
illusion 

However 
many of the 
larger features 
are beyond dis 
pute and many 
valuable obser 
vations of their 
appearances and 
cn inges have 
been made since 
July last One 
very remarkable 
phenomenon was 
noted, and has 
been discussed 
by practically 
evefv observer 
viz the appar 
ent veiling of 
the phnet s sur 
face during the 
earlier part of 
the opposition 
In June Julj 
und August the 
details and even 
some of the 
larger features 
were not dis- 
cernible there Fig 1 -'Compariion of th« oppsaninoo of iho hurfaoo of Man on difftmit datw In Z909. 

was a general 

lack of contrast between the light und the dork caused bj the interposition of light, cirrus cloud in thee 
oaeas Thus M Antoniadi using the a4-cm refractor at planets atmosphere such cloud Eaing filmy if]^ structure 
Juvisy report^ (Buff de la Soc atiron de France and yellowish In colour so that it reduced the usual con 
September 1909, p 386) that, on August ii and 13 the trasts without totally obscuring tte features This is in 
surface of Mars was hardly recognisable and it was with accordance with Prof W H Plckanng*s observations in 
great difficulty that he assured himself that it was the 1893 when he found that hit photogra^ suggested some 
region of the Mer de SnbUer on which he was looking such yellow screen. 

M Jarrv Destoges also emphasised the unusual appear The importance of the acknowted^d existence of*cl0bds 
a nee of the planet which he Illustrated {Comptes rendus < must not be lost sight of in the discussion as to the aqueous 
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content! of the planetary atmoiphere The ohservationt 
of Beer and MildJer Secern lx>ckyerr Denning and others 
of apparent changes caused by cloudis have been generally 
accepted as strong evidence for the existence of the cloud 
producing compound of our own atmosphere 
Turning now to the actual observations of features and 
their modifications during the recent opposition we find 


that the diminution and transfiguration of the southern 
polar tap was recognised quite early m the season 

M Jarry Dcsloges observing with a ag-cm refractor 
at Masstgros (Loat^rt) recorded (Astronomische Nath 
rtchten No 4340) a dark cutting — shown on the first 
drawing in I ig a in lon^itudu 190** on June 20-23 
at tlip Ri vard station LowlII « crevasse in long 3^0“ was 
easily <(e<n cutting right through the cap A larg^ and 


probably indications of inequahties m the relief of the 
polar areas 

M R Jonckheere ibscrving with a 14 inch refractor 
it the Hem Observatory (Roubaix) also directs attention 
to this feature On August 12 he observed {AstronomtMchM 
Sachnehten No 4354 p 150^ a land become detached 
from the cap although itself still covered with Ice and 
idt ntilied it as Schiaparelli s Novissima 
lh>lc On these grounds he suggests 
(Compics rendus No 22 vol cxlix 
p 970) that the lands remain 
covered with ice much longer than do 
the seas thus produnnj^ apparently 
irregular variations in llip measured 
diameters of the cap when b> the 
planet s rotation suth an ice-covered 
land IS brought to the extrunity of 
the appar nt ellipse th major axis will 
appear to be longer than win n the 
land IS earned further round M 
Jonrkh re s measures of th( tap show 
th following progr sion —July if) 
3a® (Nfartian art) August 15 18® 

beplenibcr 17 93® October 18 118® 

Noveml>r 18 10 a On September a 
Argyre II was sren and its position 
drt rmined as long f>o lit —80® 

this is nearer the pole than it has 
Inthoito been placed and M Jonck 
\\f t rt doducps gen rail) that the lati 
tudes ascribed to the polar lands are 
u u illv too small Another mass was 
s en on the same evi lung in long 
120 lat 84® which apparrntly had 
not be n recorded befor and to this 
M Jonckheirr gi\es the name Stella on account of Its 
brightness 1 haumns is the name ^ivni to another 
now land which suddi iitv appeared in the Aunius Smus 
touching Thaum isia long 1 )0 lat 43 
Accoi^Ing to Prof 1 owell (Asironomtsrhe ^achrtchicn 
437* P 47) the first snowfall of the season in the 
Martian antarctic region took place on No\ ember 17— 
about two months after th summer suMice — when two 




Fio. 3.— Chart of Mart m obMnr«d by M Antoolwli 


brilliant spot near the edge of the cap in long 30® was 
also mn on July 4 The prctfressive diminution in sise 
and the chan^ in form, as o^erved by M G Fournier 
at the Revard Observatory, are^shown in Fig a, repro- 
duced from a note by M Deili^ (CompUi r*ndus 
No a6, wl cxlU , p 1347) who remarks on ttie increased 
rate of diminution about August 15 and suggests that die 
variations in detail and the time of disappearance are 
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patches in latitude -65® were seen in longitudes 100® 
and 190® 

M AntoniadI also made observations at the invitation 
of M Dcslandres with the 33 inch refractor of the Meudon 
Observatory the third largest refractor in general use 
He observ^ on thirty nights between September ao and 
November 9 but on about five nights only were the 
atmosj^eric conditions really good Ihc results of h 5 s 
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observations are shown in the chart here reproduced 
{iompUM fendus vol txlix No so* p 837)* 1 ^ 
Xhe most noticeable change since 1907 was m the Syrtis 
Major which he found haid returned to its form of 1864 
and 1877 The I^c Moens too, had reappeared as a 
large indefinUe dark patch and a multiple island was seen 
in the eastern part of the Mare CImmerlum 
The Solis Lnctts region alto preaented manv striking 
features and, among others M J Comas Sola devoted 
special attention to it (fiuU de la Soc astron de Francs 
November, 1909, p 497) In hit opinion the recent opposi 
tion peut atre considirde comme la d<lroute definitive du 
nreaui, g^om^irtque des canaux ' 

It is in regard to these all Important canili thit the 
battle of observers rages most Intensely Among European 
observers at least there appears to ht consensus of 

opinion that the term should m Used in a more restricted 
sense or should only be employed at a generic term 
embracing several species There is too great a diversity 
between the broad persistent half tone patches nnd the 
narrow evanescent streaks gUmpaed for one fraction of a 
second to be lost the n^'xt for them all to be grouped 
under the one designation M Antoni adi strongly insists 
on this point tComptcs rendus vol cxlix No 20 p 836) 
and clussihpB eight varieties Even then hi do<*s not 
include the fugitive right lines visible only for the fraction 
of a second which he considers may be illusions but he 
\ery definitely negatives the existence of any geometrical 
r6$catix of which he finds no trace At intervals of 
exception dllv good seeing he sees considerable stnicture, 
visible for several consecutive seconds, on the continenti* 
areas and this he describes as a grey Irregular mirbling 
complex and cloud> such as only an artist could render ' 
The Rev TER Phillips observing at Ashtoid with 
his la inch Calver reflector was led to substinii dlv the 
same conclusions (the Ohservaioryt No 416 p 463) as 
M Antoniadi regarding the canals 
The necessity for the classification of these features is 
also advanced by M Dosloges who suggests {Compiss 
rendus vol cxlix No 17 p 664) three species and also 
directs attention to numerous changes observed during this 
opposition The fine eanaux of his third \iere 

appirentl) the most affected ^ the season il chinges 
and M Desloges finds it difficult to disbchfvp their 
objective existence one argument advanced in its favour 
is that they all appear to start in small gulfs just ^s the 
broad, indubitable dark bands of the first and second 
classes generallv have their origins in the Hrger gulfs 
An envouraging feature of the opposition which in future 
developments may lead to a settlement of this vexed ques 
tion of objective * ond subjective phenomf*na is the | 
advance made by photography In the recording of the 
planet s markings On Prof s striking, photographs ' 

(Monfhiv Notices vol Ixx No 2 p 171;) the contrast 
between the dark and light areas is emarknble the bold^^r 
features standing out with 1 dwlmctnoss usu illv een onlv 
on carefully prepared drawings 

Results of great interest also obtained bv MM di Ii 
Baume Pluvinel and Baldet (Comptrs rendus vol c\li\ 
No 30 p 838) at the Pic du Midi Observatorv where the 
(onditions are especiaUv favourable for such observations 
The observers Intend to make a detailed study of the 1350 
images recorded on their set of eighty plates but from a 
brief survey they are able to state that anyone conversant 
with Martian topography would immediately recognise 
nearly all the features observed visually The canals of 
the first order the broader bands such at the Indus the 
Ganges Araxes Cyclops Euphrates &c are all recog 
nisable but there fs no trace of the geometrical network 
of fine canols recorded visually by many observers 
Whilst in London recently Prof Lowell pointed out 
that while many of the recent photographs form striking 
pictures bv reason of their strong contrasts in the large 
areas the treatment which brings out these contrasts 11 
not that calculated to show also me finer details 
Thus the evidence for the actual existence of the canali 
forni * canals *’ Is still ' mixed *’ A number of experl 
enced careful observers itlU proclaim, with no lack of 
decision that thev exist others just as emohatically state 
that rhev are at the most but the physiological Integra 
Hbn of tile elements of a mosaic groundwork which covers 
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the planet P^f Frost states that the ^meb refractor 
at xerkes is too powerful to show uiem and Prof 
Hale refers to Prof Barnard s description of 18^ (Monthly 
Notices, vol Ivi No 4, p 166 1896} as describing exactly 
what he sees with the dcKtncb reflector at Mount Wilson 
Phis question of aperture is not a sirople one Thus 
Prof Lowell has repeatedly stated that a large aperture 
Is not infrequently a positive bamer to the seeing of such 
fine details as occur on planetary discs Attached to his 
34 inch refractor he has a system of diaphragms and the 
first operation in making an observation Is to determine 
what aperture is most suitable for the conditions obtain 
ing ot tht- moment A similar wocedure was followed by 
Dawes whose observations in the sixties of last century 
did so much to forward areography When discussing the 
work With Sir Norman Lockyer—who also at that time 
was making valuable drawings of Mara— Dawes repeatedly 
referred to the conditions of seeing as * a 5 inch night '* 
or a 0 inch ni{,ht Kc Asked for an explanation, he 
stated that he often found ft necessary to reduce his aper 
ture which nornnll) was 8 inches 
Wc also learn from Sir Norman Lockyer that when his 
drawings w(.re discussed at the Royal Astronomical Society 
some doubt vvis expressed because some of the details 
shown thereon were not shown on the drawing made at 
the same epoch by the observer using I^rd I^sse a rr- 
tl ctuf vet whin th#* Lev den drawings arrived Iihr thehe 
details were confirmed 

Thus Prof Frost s somewhat enigmatical statement may 
logically be understood to convey a meaning other th m 
that which has generally b^en ascribed to it and the 
failure of the bo incli reflector to show the straight hard 
sharp linos may not be conclusive evidence of their non 
existence 

So far the emplovment of the photographic plate has 
not provided the hoped for solution of this special quos 
tion because the exposures necessary are too long 
Each imago on the plute Is in intejffration the moments 
of fine seeing are overlaid by periods of tremor and 
bv their very nature fine lines would be the first to 
disappear it is a case where negative evidence is of 
little value Nor does it seem logical to say that these 
lines do not exist because their appearance can be 
explained otherwise — physiologically, for instance Their 
recognition in th< same positions b^ independent observers 
at different times points to the existence of some material 
objects and their changes with the change of season 
exclude the proposition that they arc completely solid 
markings Even the •?uggestion that they are alignments 
of darker spots does not prove that they are disconnected 
items In dnsert area* the streams drv up leaving * water 
holes — app reiith disconnectfxl if viewed from a great 
distance — and tht- e holes arc surrounded by vegetation 
throughout th^ drv season becoming therefore isolated 
objects but the river bed is there and in due season — as 
on Mars— IS hlled with water and edged by vegetation 

But their great size their prolific distribution and their 
rectilinear character even when seen away ffom the 
planet s central mendi in arc phenomena which arc difficult 
to explain in the case of the Martian canals and the 
problem vet remains 

A suggestion made bv Dr Altken of the Lick Observa 
torr might possibly solve this vexed question to some 
extent Prof Lowell 9 unanswerable argument Is that as 
the * canals are so near the limit of ^sion It Is onlv in 
the very finest atmosphere that they can be seen All 
observers agree as to the first part of th{s statement and 
Dr Altken suggeM* that the second part might be put tq 
the test by arranging that such experienced protagonists 
as Prof \\ H Pickering M ^tonladl and Prof 
Barnard ahould foregather at the Flagstaff Observatory 
and with Prof Ixiwell observe Mors during the next 
favourable opposition The 24 inch refractor Is, as Prof 
I^well has demonstrated, a superb Instrument and (or 
astronomical observations of this character the Arizona 
atmospheric condition* are unexcelled The suggestion is 
a most excellent one and could the arrangements be 
made the meeting would no doubt lead to an ilhunlnatlon 
of what at present 1* a very obscure problem 

TTtere are some problems In astronomy which seem to 
be indeterminate First, we get a positive solution In one 
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(Slrtction and th«n appears the amendment which is a posed of hoar frost demanding a small quantit} of vapour 
direct negative as an example one might cite the rota would probably not be out of harmony with his observe 
tlon periods of the inner planets but one that is nearer tions In Bulletin No 43 of the Lowell Observatory Mr 
Co die present question is the problem as to the spectro Abbot s report is quoted to the effect that he and Prof 
tcoplc evidence for the existence of water vapour in Mars Campbell were on Mount Whitney during unusually un 
Since Huggins compared the Martian and lunar spectra favourable weather under conditions which would probably 
in r8i^ a number of observers have made similar obMrva not be met with at that season one year m ten ihis is 
dons under various conditions and with contradictory Important because no matter how much of the theoretical 
results The summarised hUto^ of the research is given water vapour content of the terrestrial atmosphere was left 
by ^of Campbell in a recent Bulletin (No 169) from the below it is absolute evidt-nce that water vapour was 
Lick Observatory, and the majontv of the conclusions are present In quantity, above 

in favour of the presence of water vapour bands whether I he Mount W hitnev pi itrs at the most only afford 
the conclusions were supported by the evidence when negative evidence and it is not contended that they do 
adequately analysed is the question Observations made at more Thus the question of water vapour becomes one of 
Mount K^ilton in 1894 demonstrated to him that to obtain amount rather than of existence or non-existence and its 
satisfactory evidence they should be repeated at an altitude settlement is rather academic tb'in practical Ihorc is no 
sufAcient to escape the greatest possible proportion of the I doubt as to the difficulty of securing absolute evidence — 
tsrrestrial almo^heric effects and to this end he so many variables have to be eliminated before the sought 
examined the conditions obtaining on the summit of Mount for residual Is attained 

Whitney the highest point m the United States in 1908 But as stated above the question is now generally 
The prellinioary survey satisfied Prof Campbell as to the accepted as settled m favour of the presence of water 
atmospheric conditions and he decided that If the ncces vapour in the Martian atmosphere The darker edge of 
sary money could be obtained for shelters and equipment the melting snow caps thf« proved existence of clouds, 
an expedition from the Lick Observatory should take ind the changes of intensity and shape of many features 
advantage of the favourable opposition of 1909 to carry the point definitely to the exisunce of a fluid material and 

without an\ violent assumptions to 
that fluid b tng wat r \\ t notf* thit 
Prof f nmpbell sugg st tint the 
observed vtHowish colour of thn clouds 
ma\ indicate for them some other 
( hemic il tomjKiund than H O but if 
ihi is t.<i should not tlw spp irum of 
M it mdic ite some oth< r absorption 
whuh 1 not mentioned 

WiiUAM h Rolstos 


THE RESEARCH PEFFME 
SOLlFl \ 

'T^lll nniunl in h tin^ of the Re 
E s ir h 1) fence Noci tv was held 
on hridti June ) U the Royal 
( oil g of I hysician ind was verv 
hit, l\ ittendcxl Ih hair wns 
Itktn b\ ilit» h irJ of (. r mer piLSi 
dent of the sot u l\ The other 
up ik I w r the Hon Svdney 
Hull ind thairnim f ctmimiTtce Sir 
Ruhird Dougli 1 jwell Un D*ivid 
Brute Mr Anihoiiv Hop H twkins 
md Mrs Sch irli I Ihe work and 
th ht mure of the society are by 
rhi tune w 11 known to the publit 
md ill annual nport hows 1 great 
research a step further As is usual in and one might increase in the membership md m the xteni of the 

say, peculiar to Amenca, funds were forthcoming with work 

the result that at the end of August 1909 the summit of Perht^ of all the s]»c dies the most inleresung vras bir 
the mountain was occupied \)) an especially equipped David Bruce s account of his ob rv iiions on the African 
expedition ready to take sp^trograms when the conditions sleeping sickness and other African diseases In 1903 it 
of Mars and the moon were favourable had been hard or imiK>s ible to pcrsuidf^ the Uganda chiefs 

Such spectrograms six in number were secured on the that the sleeping sickness is earned bv the tsetse nv 

nights of September x and a and it is to the discussion these same so-called unuvihscd n'lUves whose untutored 
of the evidence afforded by these that Bulletin No 169 is mmda could not pcrhips it once grasp the position a few 
devoted This evidence does not appear to be positively vean later were so convunod of the truth of whxt we told 
conclusive, but Prof Campbell deduces that the quantity thi-m that thev clrared iht hk« shore and is! inds of their 
of any water vapour existing In the equatorial atmosphere { inhabitants with the n-^ult that so far as 1 am aware 
of Mars at the time these observations were made was too 1 at present not a siii,^le new c ise of sir eping sickness is 
slight to be detected by present spectrographic methods being contracted in L g^ndu proper md th toll of h^ni in 
it is difficult to conceive that the quantity of vapour I u'cs to this plague has ceast*d to be pud This toll has 

above unit area on Mars could exceed or equal the quantity 1 been estimated at 200 000 out of a population of 300 000 

of terrestrial vapour above the same area of Mount 1 Id one island alone Buvuma with a population of 32 ^ 

Whitney ** 18 000 are reported to have perished From this f^ct 

It ^ould bs remarked hero that the altitude of the David Bruce went on to speak of experiments which 
summit of Mount Whitney is 14 501 feet, and according had shown how long the flv once infective mav remain 

to Hann’s empirical formula, 0*79 of the terrestrial water Infective and of the question of ihe infectivitv of animals 

vapour would be below A photograph of Ae shelter and Then he referred to a distase which desttovs 70 to »» per 
part of the equipment is reproduced from the journal of c«dt of the calves born in Uganda the causf and the 
the Royal Astronomical Society of Canada In Fig 4 nature of this disease hxd been discovered bv experiments 

Prof Campbell expressly sutes that it is not contended animals * Bv animal exp< rmientation vve found out 

that Mars has no water vapour and that polar caps com nature of several of the most important diseases of the 
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domcftttc inimaU id Uganda and on more than one occasion 
nipped an epidemic in the bud thus earning if they had 
known it the ^atltude of the animals themselves * 

Of no less Interest was his account of muhinyo a 
fever among the Uganrla natives which hod been mis- 
taken by clinical observation for diver te other fevers 
The bleeplt^ Sickness Commission by animal expenmenta 
tion proved it to be practically Malta fever and further 
proved that the germs of muhinyo were present in some 
of th#* goats from an infected district rhe evidence thus 
api>ear8 complete that the fe\er like Malta fever might 
be transmitted in the goat's milk 
Finally Sir David Bruce spoke of thr discover\ that the 
common sand fly Is capable of transmitting simple con 
tinued fever Here the experiments were made on volun 
teers in the cause of science The study of the habits 
of the sand fly is being pursued with energ> and I hope 
that within a short time simple continued fever will have 
disappeared as completely from Malta as Malta fever has 
done Of the rompleteness of the disappearance of Malta 
fever from our army in Malta since the goat s milk was 
prohibited the following figures are proof — in 1905 there 
were 64^ cas* s in 1906 147 In 1907 11 in 5 

in 1909 1 and in iqio thus far o 
We hope that the Research Defence Society will see to 
It that such a record of the experimental study of diseases 
sh lU not be nllowcd to drop out of the public mind 


METEORIC FIREBALL OF JUhF i 

M of those briilidnt nvtcors which often appear in 
the twilight of our niidsummfr skies was seen on 
^^ednesllav Juno 1 at 0 40 p m lh< itinosphrrc was 
fnirlv clc ir md the ol)j<*tt formed a fiiu spectnilc to many 
|i( rsons 111 the southern counties of Lngl ind Fxtcllent 
d siriplKii of Ih appannt pith it traver ed have come in 
from various pi It c ini.iudmg Covtntn Brihtol Cheshunt 
(II rts) and h ihng Svd< nham and H< rnc Hill London 
The meteor was much mon brilh mt than Jupiter and 
a It sailiKl sIowl> along it ipparenth changed iN colour 
from electric blue to gold and threw off i bhort trail of 
n^ddish sparks Viewed from thi metropolis ihi observed 
flight was a descending one from west to northwest and 
th» whole trajectory occupied about four seconds 

Then is no doubt that the meteor was directed from a 
radiant near Antares in Scorpio which has furnished many 
June fireballs in past yenn Its height was from about 6a 
to 48 milfs und the path of some 100 miles traversed at a 
\ locirv of about a 4 miles per second 1 irsi visibl) appear 
mg over n point near Chippenham it passed to north west 
crossing the Severn and disappearing south of Montgomery 
in Wales Otiur reports will doubtliss come to hand and 
t nable this result to be United Imt it cannot bo far wrong 
I he fin ball bupplios further corroboration of the activity 
of the Soorpiid shower and of the almost unique hnllmno 
of itb mett*or* There was a fireball seen m Scotland by 
several observers on Ma> 34 at iih and this had a 
height of about 70 to 44 miles over the sea north of Ire 
land This object also was directed straight from the 
ndiant in Scorpio 

AV F DhSMNG 


IXTERNATIONAL CONGRESS ON TROPICAL 
AGRICULTURE AND COLONIAI DEVELOP^ 
MENT 

A NOTE on the organisation of this congress was pub* 
^ lished in Natum of April 7 and it is only necessary 
to say now that the con^ss was arranged by the Inter 
national Aeration of C<^Ial Agriculture with the auist 
ance of tfie Belgian Society for the Study of Tropical 
Agriculture British contributions to the congress wero 
provided for by a British committee Including agncultural 
and forestry officials throug^t the Empire and of which 
Prof Wyn^m Dunitan F R S , was president and Dr 
T A Henry secretary 

TTie congress met from May so to May 33 In the Palais 
dr f ongris of the Brussels Exhibition The date of the 
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first meeting comclded with the funeral of the late Kittf, 
so that the president Colonel Ihys merely declared the 
congress open and the meeting was adjourned as a mark 
of respect to the memory of His late Majesty 

The work of the congress was divided Into three 
sections (1) dealing wlui a^culture and forestry 
(-; with animal industries and with laboufi transport 
and trade Altogether nearly aoo reports and papers were 
presented to the congress and of these more than one- 
third were submitted through the British committee It 
Is only possible to refer briefly to a few of tlio more 
important matters discussed 

In July, 1909 the International Association appointed 

General Reporters to collect infonnation on various 
subjects connected with tropical agriculture and to pre- 
sent reports on them to the congress and the reading and 
discussion of these reports occupied much of the tune 
devoted to sectional meetings 

Prof Dunstan submitted a general report on the prnc 
ticai results of cotton cultivation in various countries with 
observations on the scientific and economic causes of its 
success or failure He pointed out thit the successful 
development of cotton cultivation in West Africa and other 
suitable territories in the future will depend on the 
establishment of n variety of cotton suited to the country 
and to the requirements of manufacturers and that this 
can bc‘*t be achieved by persistent sricntifir work carried 
on b) i overnment Tbe position of cotton cultivation in 
the United Statfs Egypt India and other producing 
countries was then leviewed Prof Dunstan also pre 
seated special reports from countries in which cotton 
cultivation is earned on commercially or experimentally 
each of these recounting the difficulties met with and the 
experimental work in jvrogress in the area considered 
These reports were contnbuted bv nulhontics on cotfxtn 
cultivation in each of the countries dealt with 

A similar inquiry on the rubber plants of tropical 
countnt s resulted in the presentation of n number of 
reports each of which dealt with the rubber plants native 
01 introduced of the country considered the methods of 
obtaining rubber therefrom and in most cases the 
improvements needed in native methods of preparation 
Reports from the following countries were submitted - 
Belgian Congo (MM Kindt Pynaert and GhUIain) 
French West Afrin (M Yves Henry) British West Africa 
(Mr H Broivn) British East Africa (Mr A C Mac 
donald) German African colonies (Dr Warburg) Java and 
Sum'vtra (Prof Berkhout) Mexico (Seftor Flores) Braxil 
(Seflor Argolo) &c Special papers were also contributed 
by Dr Heim (Rational study of rubber plants) and 
Prof Camiod) (New method of preparing Castilloa 
rubber) 

Other inquiries undertaken were the place of botanic 
gardens in agricultural research In the tropics and legis 
lation against the spread of insect pests and funj^d 
diseases but comparatively little progress was made 
with theiM though special reports in connection with 
the first named were submitted by M Capus for Indo- 
China and by Profs A Fngler and G Volkens, of 
Bi^lin 

Apart from those reports, many Papers were submitted 
on more general subjects Mr A E Humphries read a 
useful paper on the wheat requirements of the United 
Kingdom in which he outlined the characters which millers 
in this country seek in imported wheat Mr 1 B Pde- 
Evans describe the results of Investigations undertokpen 
in the Transvaal with a view to the development of rust 
resistant cereals and Mr Guthrie, of New South WaIm 
submitted two papers one describing chemical InveMiga 
tiont in connectidn with the production of Improved wheats 
and the other giving an account of the work of the late 
W J Fairer who Initiated wheat-breeding work in New 
South Wates Only two paoert on tobacco were lub- 
mltted one by Mr Odium of Rhodesia describing the 
cultivation of bright pipe tobacco and the other by Drs. 
Henry and Auid on the burmg qfuality of tobacco, in 
which they pointed out that defective burning quality it 
one of the first difficultfes mat with in growing tobacco 
in a new country and ^wed as the result ol numeroMt 
analyses of tobacito ash that good burning depends on tfw 
nature and quantity of mineral constituents in the leaf aikl 
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eventually, therefore, on the composition of the soluble 
components of the soil and the manures applied Mr 
R N Lyne presented a paper on the causes contributmg 
to the success of the Zanzibar clove industry in which the 
importance of soil and chmate in this connection was 
inusted on and not less the success of the Arab proprietors 
of the plantations in accommodating their business methods 
to the habits of the native population 

Dr S S Pickles submitted a paper in which the 
characters and composition of the essential oils obtained 
from a large number of Cymbopogon grasses grown in 
Ceylon were given These results are oi great importance 
in -connection with Dr Stapf s recent botanical revision of 
this genus 

In section a the principal topic of discussion was the 
essential factors m the acclimatisation of European cattle 
in the tropics on which useful reports were submitted by 
M Meuleman who is General Reporter for this inouiry 
M Douarchc of Tonquin M Peralta for Costa Rica 
Mr Jarvis for Rhodesia andsProf Carmody for Trinidad 
The only general paper read in this section was one bv 
Mr Barwick of the Imperial Institute on African wild 
silks 

The papers submitted in section 3 were of economic 
and ncrninistrntive import'ime rather than of scientific 
interest thoimh reference may be made to the reports 
mainly by ofncials in British colonies submitted by M 
Batalha Reis on agricultural labour conditions in the 
trcmics 

^ring the congress a special meeting of the Inter 
national Association of Colonial Agriculture was held at 
which Prof Wyndham Dunstan director of the Imperial 
Institute wis elected president of the association in 
succession to M dc Lanessan formerly Covernor of Indo 
China who had held this office since the foundation of 
the association in 1905 


INDIAK ?Ah¥0m010GY 

nPHB Ceological Survey of India continues to publish 

well illustrated and exhaustive memoirs on the fossil 
invertebrate faunas of the region with which it deals 
Two more on the Himalayan Trias have lately appeared 
and are of much interest for study in connection with 
recent work on the Tnassic fossils of other areas The 
first memoir {Palaeoniologui indtea ser vol vi 
No I 1909) on the Lower Tnassic Cephalopoda from 
Spin Malla Johar and Byans was begun several years 
ago by the late A von Krafft who collected much of the 
material It has now been revised completed and brought 
up to date by Prof C Diener It begins with a synods 
of the marine Lower Tnassic formations of the Hima 
la>a8 which are proved to constitute a remarkably com 
plete senes The detailed descriptions of the fossils which 
follow show that at least four distinct and successive 
faunas occur In the rocks of the district under considcra 
tion Of these the lowest or earliest is perhaps the most 
Intercstmtf because it seems to represent the dawn of 
friassic life m the sea It Is noteworthy for the complete 
absence of the numerous types of PalaKizoic Brachiopoda 
which are the predominating element in the Permian rocks 
of the Salt Range and the Himalayas Both in the Alps 
and in the Himalayas the Permian and Trias are con 
nected by an uninterrupted sequence of sedimentary 
deposits The second memoir by Prof Diener (loe at 
No is more special treating of the fauna chiefly 

Cephalopoda of the Thaumatorrinus I imestone of Paink 
handa He returns to a discussion of the age of ^is 

limestone and shows that enough of ita ammonites are 
identical with (or closely allied to) speciea found in Europe 
to justify Its correlation with the Julie horizon or zone of 
Tf achy C 0 rti$ aonotdes 

Another memoir lUst received from the Geological Survev 
of India though dated 190S, contains a valuable descn|>- 
tlon of Ae Devonian faunas of the nor^em Shan States 
Mr (Pnlaeantologia Indiea N S 

5) Trw fossils ai;p chiefly corals Bryozoa 
and Brachiopoda with only few rqnresenUtlves of other 
groups but they consritute the richest collection of 
Devonian age hitherto described from south-eastern Asia 
Most of them were obtained from Padaukpin and man> 

NO 2119, VOL 81] 


appear to be identical with European spepies which 
characterise the lower part of the Middle Devonian The 
marine faunas of Middle and Upper Devonian times prove 
to have been remarkably cosmojwlitan but in all cases 
as at Padaukpin and utliLr places in eastern Asia there is 
also a local elcm nt giving th^m a special character 


UNIVERSITY AND EDUCATIONAL 
!NTEI LICENCE 

Camuruxk- Mr K 11 Ka tall of Christs College 
has been appoinic-d additional demonstrator m geology 
from Juno i 1910 to May 31 1915 

1 he « lorturs to thr 1 r ink Smart studentship in botany 
gi\c noliM that they will shorth pro*.f*od to the election 
of n student Any f.ridu'itt of the utiivirsity is eligible 
for the studonuhip provul -tl th'it nut niurr than fourteen 
compU tc terms ha\e ( Wp nI ifter his hrst term of res! 
dence Tht succissful candidate must devote himself to 
research in botany under the direction of the professor of 
botany The studentship is ordinarily tenable for two 
>cars The siudtnt is in sp<iial eases eligible for re 
appointment for a third >enr he may be appointed for one 
year only The value of the studentship is lool per 
annum A candidate mu t send hit nam*. with a state 
ment of the course of nsrnreh which he proposes lo under 
take and such c vidf nec of his qualificuttuns as he thinks 
fit to the Vice-Cham I llor Pembroke College I (xlge on or 
before Tuesday June 21 

Oxford — In a convocation held on Tuesday 'ifternoon 
June 7 m the Sheldonmn Theatre the Chancellor of the 
University Lord Curzon of Kedteston presiding the 

honorary degree of O C f was conferred on «x President 
Roosevi It who then procts ded to dc liver the Romanes 
lecture Taking as the subject of his discourse Biolo- 
gical Analogies in History Mr Roosevelt enlarged upon 
the phenomenn of th< ri < and < xtinetion of species 
especially instancing the history of the mamimhan faum of 
South America from the hocfiu epwh inwards and draw 
Ing parallels betwein the cli mges taking phet in the 
(Oursc of evolution amon^ the lowir inim il ind the \iiissi 
ludts of human politi d ocieti Thi in Hfmrni of thc 

suhject was mtinstmj, and suggistivi iml the IiiUirtr 
met with a cordial rcttplion 


A tblbtrau from the Timet Ottnwi orrespondent on 
June a announc'cd that a commission has been appointed 
by Federal authority to Investigate the need for technical 
education in Canada Mr J W Robertson late principal 
of the McDonald Agricultural Collegf has been appointed 
chairman of the commission 

Thb current issue of the Uattersta Polytcchnto Magacme 
is a double number with an unusually varied and interest 
mg table of contents Jnstmees orr given m one of the 
articles of the bvel> interest shown bv King George and 
the late King in the work of the pol>tochmi Among 
other contributions are an u count of Brennan s mont>- 
raii and the bioiogicil disposil of sewage J he reports 
of the doings of the clubs and societies of the poI> technic 
are good evidence of the activity of the institution 

By the will of the late Mr Isaac C Wyman of Salem 
Mass a graduate of Princeton College who died on 
May 18 last most of his estate says Science is bequeathed 
to Princeton Umvcrsiiy llie daily papers estimate the 
value of the bequest to be from 400 000/ to 2 000 0001 
From the same source wc learn that the Jefferson Medical 
College of Philadelphia has received a gift of la oool from 
Mrs M G Horwitr dnughter of the late Prof S D 
Gross to endow the Samutl D Gross Chair of Surgery 

Thb fifth issue of the Girls School Year Book (Public 
Schools) it now available and it may be remarked that 
the annual is for the first time the official book of refer 
ence of the Association of Head Mistresses The book 
continues to 1^ useful providing parents schoolmistresses 
and ^rls themselves as it does with trustworthy informa 
tion respecting secondary education for girls The second 
part of the work deals chiefly with the future career of 
girls on leaving school and will appeal speciallv to parents 
and guardians since the particulars given are of a 
thoroughly practical natun 
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SOCIETIES AND ACADEMIES 

hofttHyv 

RoyAl Society Jane a —Sir Archibiud Ceikle K CB 
pr^^btdent in the chair S DwdtVO0n» P N Pantoiii 
and H A t Wlloon The influence of bacterial endo- 
toxins on phof^oc) to^ls (preliminary report) Extracts 

were prepared from most of the common pathogenic 
organ i&ms b) grinding them up in the presence of sterile 
sand or glass and adding a definite amount of sterile salt 
solution this was then centnfugalised at hi^ speed and 
the Anal supernatant layer enmloyed as the endotoxin 

Jht Aitton oj the hndoioxte Substance on the Leucocytes 
— rhr iuthors experiments although limited foiled to 
indicate that there was any direct action on the leucocytes 
as In no instance was there any appreciable variance from 
thr control experiments The Action of the Endotoxic 

Substance on the Serum — The following facts were evident 
art a result of these experiments — (i) that the endotoxic 
substance was capable of exerting a specific action on the 
serum in a large proportion of cases (a) that the endo 
toxic substance was unaffected by heat (3) that dilution 
of the endotoxic substance correspondingly diminished Its 
toxic effect upon the serum but In a few Instances when 
diluted It appeared to play tlie port of stimulln so 
that the degree of phagoc^osis was far greater than in 
the control experiments — Prof H £ ArmatrofV and 
E Frankland Armotronff The origin of osmotic effects 
HI — The function of hormones in stimulating eniymic 
change in relation to narcosis and the phenomena of 
degenerative and regenerative change in living structures 
U hen a leaf of cherry laurel is exposed to the vapour of 
an anesthetic, hydrogen cyanide Is at once kberated as 
this is easily detect^ by means of Gulgnard’t sodium 
picrate paper the liberation of the cyanide affords a 
delicate inaication of the occurrence of ensymic change in j 
the leaf Not only the oomnKMi amesthetics but most 
organic vapours appear to act as excitants eg toluene 
volatile alcohols and especially ethereal salts of acids of 
the acetic series Ammonia is very active and it is note- 
worthy that even carbon dioxide hydrogen cyanide and 
benzatdeh>de condition the breakdown of the cyanophoHc 
gtueosidc in laurel leaves When solutions are used it is 
found that weak solutions of mineral acids alkalies and 
most Halts are inactive but the simpler organic adds 
mercuric chloride cadmium iodide and s^lum and 
potassium fluorides all pass Into the leaf from solutions ‘ 
Apparentl> the behaviour of the laurel leaf resembleB 
very closely that of the barley grain (cf Adrian J Brown 
Roy Soc Proc , B 1909 vol Ixxzi 0 8a) It is pro 
po^ to divide substances other than colloids into two sub- 
class according as they will or will not pass through 
differential septa such as occur in the barley grain and the 
Hurel leaf also to apply to the former the term hormone 
introduced by Starling The change brought about by 
hormones may be attributed largely but not entirely to 
the Influence they exerdse (a causing alt^-ations In conoen 
tration of the fluids idthln the Expenments ore 

adduced showing that water actually passes Into the leaf, 
together with the hormone also that not only u hydrogen 
cyanide liberated and water absorbed but that the amount 
of reducing sugar In the leaf is Increased The hypothesis 
U advanci^ that when substances which are not attractive 
to water are introduced into the living cell they exercise 
stimulative effects that are primarily mechanical molecules 
if the hormone being interposed between the molecules in 
the cell and the activity of the medium raised by the change 
in the osmotic state so that a flux of water from other 
felons takes place Possibly the mere dilution thus 
ffkcttA Is determinative of change contact being eitab- 
fished between hydrolyte and hydrolyst degenerative 
thonges arc set up which tend to Increase !n Intensity as 
^ho products^of change in turn exerdse a similar stimu 
latlvc influence gradually eniymet are set free which can 
attadc the varibus hydrolytes stored In the cell The 
phenomena of change In living structures espedally 
muscle and ner**e tissue are condoered from this point of 
wiew also the phenomena of narcosis, the regulation of 
respiration and the phvslologlcal effect of alcohol and of 
drugs generally It Is pointed out, also that the hypo 
thesU may xfford suer explanation of a number of more 
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recent observations on plant metabolism Partially 
sterilised soils for example which Russell has diown to 
be so fertile are rich both in carbon dioxide and ammonia 
It IS suggested that these are two factors of prime import 
once as stimulants of plant growth for a similar reason, 
sulphate of ammonia may have special value In comparison 
with other nitrogenmis fertilisers The deleterious effect 
of grass growing over the roots of fruit trees may be 
more or less due to the removal which the grass effects, of 
ammonia and the consequent withdrawal of the stlmuhis 
which this hormone affords to the roots of the trees 
Dr R D Kfaoman The direction of motion of an 
electron ejected from an atom by ultra violet light Experh 
ments were carried out to see whether the kathode radiav 
tion from substances exposed to ultra violet light moves 
Initiallv in the direction of propagation of jhe light Thb 
amount of kathode radiation from a platinum film de 
posited on a quartz plate in a discharge tube was measured 
with the film facing the source of ultra-violet light and 
with it facing In the opposite direction It was found that 
if the intensTtv of the pencil of light used is denoted by 
unity the intensit) of the light after passing through the 
quartz plate and film is 055 and if we denote by unity 
the intensity of the kathode radiation from the film when 
it faces the source of light, the intensity of the radiation 
a hen the film faces in the opposite direction is i 15 Since 
the intensity of the light d^cases as it passes through 
the quartz plate and platinum film It follows that tne 
larger leak in the latter case than In the former would not 
be obtained if the kathode rays were ejected equally in all 
directions but might occur if they have n component in the 
direction of propagation of the light --Sir William OrookM 
Scandium part 11 This Is a continuation of the paper 
read in ^pnl, 1908 in which, after describing the mode 
of extracting scandia from the mineral wlikite the prin 
cipal salts twentv three in number were described their 
formukc ana analytical results being given in detail The 
SLundla used In the preparation of some of the salts now 
described was not absolutely pure Chemically no other 
earth could be detected in it but the spectrograph revealed 
traces of yttria and ylterbia These traces could have been 
removed bv one or more operations but the author thought 
It advisable tc leave them in for the following reasons 
in each operation of purification some lots Is unavoidably 
Incurred and when chemical reactions ore insufficient to 
find the other earths it Is not worth diminishing his lessen 
Ing stock of scandia for the sake of academic purity The 
chief reason however for leaving these traces in 11 that 
they might afford evidence of a difference of behaviour 
between one earth and another in the presence of som^ 
of the acids used After each quantitative determination 
the scandia was dissolved In acid and a specti^ram takec 
to see if yttna or ytterbia were present Tlie residual 
earth was then collected from the mother liquor and 9 
photograph taken of its spectrum A compaHson of the 
pair of spectra shows at once if any smration has beep 
effected Mtween the earths present WVn separation U 
apparent further experimentation on a larger kcale is ro- 
seived to a future occasion The foUpmng spits are 
I described and details of th^lr analyses gii^n 7-scAt>diuii;i 
borate scandium mono-chloroacetate, scandium lactate 
scandium fumorate scandium afl^bromopropionate, 
scandium citrate, scandium orthochlordbenzoate scandium 
nictanitrobenzoate scandium phtbalate, scandium tetra 
chloropbthalate scandium 2 nltrofffienyl-4'-tolylamlne-^ 
sulphonate and scandium octamcthyhetramlnodlhydroxy 
paradiiAnth}]bensenetetracarboxylate More than once^the 
author has been asked why he chose such Out-of the Way 
acids wherewith fo prepare scandium salts He gives his 
chief reason Attempts on several occasions have been 
mode to discover a means of separating soma of the ** rara 
earths from their companions by forming coenpounib 
with weak organic aci^ Thus in 181^ Kosmann 
employed citric acid In the separation of thoria Urba*n 
used acetvlacetonate of sodiuni^lor tlie same purpose 
Metzger tned maleic add dnnamk add, picric add, 
phthallc acid and fumaric acid In 1904 Ndth tripd many 
organic adds for the separation of the rare eorthSi Oblefly 
thoria. Among other adds he tried gallic tannic citric 
salicylic oleic linoleic paratolulc ox> isophthalic, benzoic 
meta ortho- and para nitrobenzolc and fumade Of 




June 9 1910] 


NATURE 


447 


theic metonltrobenioic acid proved moct effectual the 
process being capable of accurate quantitative results 
soon after those experimental pajiers appeared the author 
commenced similar researches hoping to find an organic 
reagent which would be a precipitant for some of the yttri \ 
•lutns — if not with quantitative accuracy at all events with 
aufflcient separation to allow a fractionation method to be 
based on the reaction His results not being sufficiently 
definite were never published but as the organic acids 
were m his laboratory when the scandium research was 
commenced he preferred to use these acids of which the 
purity and the history were known rather than start afresh 
with acids of unknown history — J luotiM Flow of 
water In curved pipes Experiments were made on a 
flexible tube with the object of ascertaining the increased 
resistance to the flow of water which is due to the curvi 
linear motion of the water in coils of uniform radius The 
tube which was about 0*37 cni internal diameter m its 
normal condition was sufficicnfly small to admit readily 
of experiments both below and above the critical vclocitv 
In order to separate the pffect of curvature and change of 
cross-section special apparatus was employed to change the 
section of the straight tube from circular to oval form 
Comparisons were made between the flow in the straight 
tube and the flow in the tube when it was coiled the 
straight tube and the coiled tube being of the same form 
and area of section The results obtained show that — 
fa) The flow in a straight flexible tube of circular section 
follows the laws of flow in metal tubes as investigated 
by l*rof Osborne Reynolds and that the velocity at which 
turbulence commences is given by Reynolds a formula 
(6) The critical velocity which is so well marked in tlw» 
flow in a straight tube appears to be entirely absent when 
the tubp is coiled that is to say the index law for straight 
tubes does not hold for colled tubes (c) llie increased 
resistance due to the curvature of the tube length is rq>re- 
•onted by the formula (AV/V) — CR-* where 4 V is the 
loss of velocity due to colling the tube V u the velocity 
In a straight tube of the same form and area of section 
R is the radius of the coil and C !s a constant for any 
given velocity V but both n and C vary with V — Prof A 
Dttiiclir and O E Nloholl* The occurrence of a ** meso 
ccelic recess In the human brain and its relation to the 
sub-commissural organ of lower vertebrates with special 
reference to the distribution of Relssner s fibre in the 
vertebrate senes and its possible function The authors 
find in the adult human brain a small cavity lined by 1 
characteristic columnar epithelium imbedded in the roof 
of the iter at the back of the posterior commissure and 
in close relation to this another irregular cavity which 
apparently represents the remains of a communication with 
the lutoen of the iUr In the five months foetus this com 
municdtlon is stilt widely open and the cavity in question 
Is evidently part of a structure lying beneath the posterior 
commissure and corresponding to the so-callcd epen 
dymal groove of lower vertebrates For this structurp 
thp nuthots now propose the more distinctive term sub- 
commissural organ ” It consists in the human foetus of 
two bands of high columnar epithelium with deeply situated 
nuclei invaginated posteriorly into the roof of the tier to 
form a * mesocoplic recess *’ as in certain lower vertebrates 
In the adult man it is in a vestigial condition, being re 
presented by the mesocoelic recess alone In the chim 
panzee the sub-commissural organ is better developed than 
in man and the mcsocttlic recess still opens Into the lumen 
of thp tier in the adult the recess itself having a diameter 
nearly ten times as great as in the human subject The 
condition of the sub-commtssural organ In the cat and the 
mouse Is also described and figured for purposes of com 
parison In these two types It Is very well developed and 
thwe Is also a Relssner’s fibre The latter in the cat 
(and probably also in the mouse) breaks up into slender 
branches which are connected with the modified epithelium 
of the sub^mncnlssural organ eixActIv as in lower verte- 
brate* (eg lamprry frog) Conwdering this well-defined 
Illation of Relssner s fibre to the sub-commissural organ 
It seems highly Improbable that In man where the sub 
coitimi^ral organ is reduced to a mere vestige altogether 
the remainder of the cavity of the brain a 
RGiraner s fibre exists It is maintained that these observe 
nons support the view already put forward that Relssner ’s 
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fibre has a met hantt al 'iiid not a nervous function and 
that in connection with the sub-coinmissural organ it 
torms an apparatus for tutom itiLilly regulating (in lower 
types) the mxure of the vertebral column this function Is 
supposed to have btn,omc ob i U tc with the assumption of 
the erect position and the loss of the tail 

Zoological Society May 24 Dr Henty Woodward 
IRS, vice-president in the chair — D G Llllfa 

Observations on the anatomy and general biology of some 
members of the larger Crtacea inis paper was the out 
come of seven weeks spent at the Irish whaling station 
during the summer of 1909 1 he object of the visit was 

to make a preliminary survey of the opportunities which 
arc now offered for a stud) of ili larger Cetacea by the 
recent establishin tu of whaling stations off the shores of 
the British Isles A hst wns ^iven of the spet-ics captured 
at the Irish station during the two years of its existence 
with notes on the species Jtaia( noptera tnusculus Linn , 
B s^bbaMtt Gray md Physi t r luacroccphatus Linn 
which were seen by the author ihe piper also contained 
observations on the oicurnnc*' of hairs in whales the 
auditory organ of the Hilenoptera tht asvmmetry of the 
odontoecto skull and a fi w n marks upon the habits of 
whales In conclusion itt hIkm wis direit^ to th^ pre 
sent difficulty in obtaining inform ition as to ihcir method 
of copulation period of s>t 11 ton rate of breeding &c 
and a means of overcoming this difficulty was suggested — 
C F Collection of rotifera made by the 

third Tanganyika expedition 11)04-5 Amongst the sped 
mens brought back by Dr W A Cunnmgton were a 
number of tubes containing fine surface plankton nettings 
from Tanganyika and other lakns of that region These 
the author searched for rotifera and the result was con 
timed In the present paper From Lake langanvika only 
eleven species were obtained all already known In other 
parts of the world whilst the River I-ofu which enters 
the lake at its south western corner yielded twenty three 
species one of which is a very remarkable new kind In 
Lake Nyassa only six species were found and a single 
gathering of Victoria Nyanz'i yielded nine species This 
collection is interesting md important from the fact that 
no previous record of rotifera from Lake Tanganyika had 
been made and very few species were known from the 
Central African region — J Rltchl# (1) Ihe hydroids of 
the Mergui Archipelago collnctcd by Mr J J Simpson 
and Dr R N Rudmose Brown (2) the hydroids of 
Christmas Island collected bv Dr C W Andrews 
FRS The chief interest of these two papers was 
faunistic In the former thirty species were recorded in 
the latter thirteen It w'vs apparent that the hy droid fauna 
of the eastern Indian Ocean of which hitherto little had 
been known lacked distinctness and that its closest 
affinities were with the faums of the neighbouring Malay 
Archipelago and Australian areas 

Institution of Mining and MetaUuTjry May 26.— Mr 
Edgar Taylor, prwident In the chair —T J Moovar A 
standard series of screens for laboratory testing This 
paper represents an attempt on the part of the author to 
reconcile the conflicting elements in the existing swes of 
screens such as the common * series Ritunger s 
Richards s De Kalbs’s and the I M M SUndard Screens, 
and to present in their place a cube root senes for 
which he claims merits hitherto wanting also to present 
a practical mechanical method of making screen analyfu^ 
With these ends in view <ifter a brief reference to the 
functions required in laboratory screening the author pro 
ceeds to analyse in detail the various senes of screens 
mentioned and of his proposed substitute and to compare 
them with silk bolting cloth Subsequently he directs 
attention to a machine calculated to simplify the operation 
usually accomplished by means of hand sizing tests Vn 
ample bibliography com ludes the paper —H Madlar 
Grading analyses and their application This paper gives 
in detail the results of a number of tests made bv the 
Mines TrlaU Committee m South \frica from which the 
author proceeds to show how the various portions of certain 
standard sizes of particles may be valued in units of energy 
which will allow of an exact expression of the efficlencv of 
the crushing operation for purposes of useful comparison 
He claim* that the most rational and logic-vt *>stcm of 
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< lashiHcation into gradt » is undoubkclly to base it on the 
ntlutlion of thr \oluTnc* or weight of the particles *\nd for 
this puqxjKo hi reduces the cube of the unit successively 
b\ one half its volume thus obtaining a reduction scale 
in thf common ratio of 1 or bv eliminating alternate 
grad s jircf ruble in thi ratio of Ihe scheme does 

not stand'irdi thf scricns is such but establishes an 
unftnnj^ st indard fir tin sizing and il'wsvfving of the 
sentn products into grid** ind is consequcntlv valid for 
screens of 'ini di scription mdi pendent of purely practical 
and comm* mil con idcrations An examination of the 
practical applii ilion of grading analyses follows and as 
a result of the trials made the author stilts that investi 
gator are now in a position to det< rmim with a com 
par iti\ 1\ hij,h d gree of accurnt \ th rel itive merits of 
difTtrtnl crushing appli inces or tin nKthmicnl eflTicicncv 
of oru and thi. ame machine wnrkinj^ under \ irvinj^ con 
ditiun r \ Rleliard Standardis ition of hnj^lish in 

fechninl litiraturr Plir author prottsis against the 
corrupt I ( II ( f thr I nj,h !i language ind pi atls for more 
exact d finidoii in let finical literature Me dials in detail 
with vniioiis aspfcfs of the subject giving examples of 
thf f lulls to which he makes objiciion as for instance 
spurious words adopted from othi r tailings \ulgarisms 
or slang tf rms ind the practice of f^^iving vanabl mean 
mgs Cl word il! thest tending to d sirov the proper 

si^nihc ini of languagt and so enf cl ling it Objection 
IS tak n to the us of the unn 1 ess in plural in such 
words as shnif inds cone ntrates middlings tail 
mgs &c 

Caubridob. 

Philosophical Society, May 23 — l)r hentrn vice preri 
dent in the chair — Prof Popa and J Raad The resolu 
tion of extern ill\ compensated bases into their optically 
octi\ components — Prof Pop* and C S Qlbaon The 
resolution of dih\dropapavennc — Dr Sail lurtlur study 
of th products of chlorination of a^ncuhne - Dr Panteti 
Olid WAR Wllka Pormation of uric acid denv itives 
1 Hdyeecli Water of cr>stulhsation m calcium 
phosphate — S Riihomainii (i) The diketop>rrohncs and 
th ir analogut s (2) the formation of a and 7 pyroncs from 
acehlenic acids— il O Jonoa and J K MAtthowa 
The reduction of nitrosvl chloride — W A R Wllka 
Absorption of bromine bv lime — b Roblnaon Note on 
the absorption of ncids b> carboh>dratcs — Sir C forge 
Qraanhlll \ hollow vortex in a polygon — R T Saatty 
A difiMmmetn in the emission of kathode particles excited 
bv homogeneous Rdntgen radiation Homogeneous radla 
tions were allowed to pass through a thin silver leaf and 
the ionisation due to kathode particles emitted from the 
leaf on the omerg nt and incident sid< respectively was 
measured On allowing for thf absorption of the homo- 
geneous radiation in the leaf this Ionisation was greater on 
th( em rgent sid and this dissvmmctn while but slight 

for soft radiation increased with the hardness Die same 
values for the dissimmetry were found when a copper leaf 
was substituted for the silver leaf Ihe results show that 
the dissvmmeto »» unaltered whether inmli homogineous 
radiation be excited in the leaf or not -J A Or«vwth«r 
Note on the transmission of fi rays The author has 
recently shown that the nbsonition of a beam of homo 
gen oas $ ray* bv aluminium follows a law approximating 
to that InteU suggested bv Sir J J Thomson ITie absent 
tion of such a beam in platinum however follows an 
exponential law This result it ascribed to secondary J 3 
radiation excited in the platinum It Is now further shown 
that the absorption b> aluminium of a pencil of homo- 
geneous rars after transmission through a small Aide 
ness (0001 mm) of platinum is also exponential le- 
sembling the abs^tion law obtained for Ac rays from a 
tingle rftdlo^ietive substance —A LI TTie 

mobilitipf of the ions produced in air by ultra violet light 
The pxoerlments show that air I* Ionised by ultra viotet 
Uglit of very short wave-length The mobilities of the 
Ion* so produced are found to be Identical with the mobili 
ties of the ions produced by X-rays 

Litararr and PhUoaophieal Seeiaty, May 3 —.Mr 
Francis Jones president In As dialr— H RlitaboHow 
Report on the reeant Poramlnlfera from the Bay of 
Palermo, Sicily A apedal account waa given of Ae ganue 
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Lagena, which comprises many very elegant flask and 
dtcanter-shaped chambers Some of Ae members of Ala 
genus adhere together at Aeir bases In clusters of Aree or 
more and oAcrt show the peculiarity of having two or 
three slender necks Instead 01 Ae normal one Examples 
of Aese clusters were Aown under Ae microscope and 
men^ beautiful drawings were exhibited — C RaHoy 
A third list of the adventitious vegetation of the sandhills of 
St Annes-on the Sea North Lancashire Vice County fla- 
il RAtomsui The physical aspect of time The point of 
view adopted was that our ideas of spaco and time were 
part of our interpretation of Ae processes of electro- 
magnetism and were purely relative inasmuch as any 
measurement of Aem Involved tome properties peculiar to 
Ac mode of measurement Iho transition from one inter 
pietation to another must depend upon a transformation 
which l( ave<i the fundamental equations of electromagnetism 
unaltered in form A brief discussion of the nature m these 
transformations may be bfised upon a consldi ration of the 
conditions which must be satisfied in order that at a given 
time an observer may be in a position to witness an event 
which occurred at some other point at a given previous 
time A transformation mav be compared to a translation 
of a poem from one language to another the words may 
bv diflerent in the two cases but the ideas are the same 
It is somewhat similar in the case of two different mterprs 
tations of the same electromagnetic process 

Dubun 

Royal Dublin Society May 24 — Pro^ S}dney Young 
1 R s in tht chair — R J Moaa An improved method of 
milk analysis Ihe milk is dried on tinfoil which is then 
rolled up and the fat is extracted in a Soxhlet apparatus 
ihe nun fatty solids ore dried at 100^ C In a vacuum 
with the aid of sulphuric and These solids arc obtained 
in a form suitable for further examination Ihe process 
occupi from three to four hours — Prof W Brown 
Magnetism and torsion In iron in which some results 
Were giv«.n for iron wire of different degrees of hardness, 
and when under different longitudinal loads— Prof J 
Wllaon ihe separate inheritance of quantity and quality 
in cows milk The author made use of the recently pul^ 
lished report of the milk t sting scheme carried out among 
Ayi shire cattle in iqo8 There were more than 8000 cows 
tested but in order to have a fair companson all under 
four years old, and all that hud milked for less than 
! thirty or more than forty weeks wi re eliminated That 
1 ii ft about 3000 cows Whi n th w wtri divided into four 
1 gtoups viz those giving less than 500 gallons of milk those 
I giving from 500 lo 600 gallons those giving from 6bo to 

1 700 mllons and those giving more than 700 gallons it 

I was found that the qualities of the milk gi\en by all the 

I cows m all groups was the same that is to say of the 

numbers of cows giving all the various qualities of milk 
from that containing about 2 7 per cent of fat up to that 
containing about 5 5 per cent the resulting curve starts 
at zero near 2 7 rises to a maximum of about 3 6 and 
declines agiin to zero near SS exactly 

similar curves were given bv the cows in the other three 
groups I hi luthor infers that the proportion of fat in a 
cow 8 milk IS unconnected with the yield 

Paris 

Aondetny of Scloncos, May 30 — 6mile Picaid in the 
chair —The president announced Ac losses sustained by the 
academy bv the deaths of Robert Koch and Sir William 
Huggins — E Boiity The dielectric cohesion of neon and 
Its mixtures The dielectric cohesion of neon is very low 
in comparison with that of other gases and upon this fact 
IS based a drllcate quantitative method for measuring the 
amounts of impurities in neon Mixtures of neon with 
carbon dioxide and air were studied the increase ftf Ae 
cohesion due to Ae addition of either of the latter gases 
being somewhat greater than that calculated from the 
orAnarv mixAre uiw— Armand OmuUmr Some remarks 
from the geological and chemical point of view relating 
to the action of heat upon carbon monoxide Experiments 
are described which lead Ae author to the conclusion that 
at a tempersAre of 1300® C and at Ae ordinary pressure, 
carbon monoxide In porcelain Abes, and in the absence of 
organic matter and of metal undergoes no sensible dis 
Rodatlon and no carbon is set free — LMrahc Th* 
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Optical proptrtUs of the holocr>stallinc pho phorit s of 
Quert} - A MOnta The strufjfile for water b tween 
iTvinf^ organisms and natural media Differ nt soils rc 
quire different amounts of water for saturation and if tlu 
water actualt> held is under the saturation figure no wuur 
can he absorl^d by a seed and no germination tuk s place 
Several cases ore coobidered at length — Albert Priitew of 
Monaco Ihc twelfth scientinc campaign of thr 
PrmccJsc Ahcc and also the oce«tnographic work of the 
Monaco Museum — M do Pororand The heat of forma 
don of cecslum peroxide A thermochemicnl stud} of the 
solution of casium peroxide in water and dilute 'icids — 
Lecoq do Ootobaudran Can the truffle be repUntexl 
The separation from the m>ccllum hind rs thi growth tf 
the truffle but dots not altugcthor stop it -M Tiuz \\ is 
elected a correspondant for the section of amlom\ -ind 
zoolog} in the place of the late M Lortet — 1 11 1 1 
Marohand Phenomena ob^rved at the Pic du Midi on 
Mav iS-19 (passage of Harley s cornet across the sun) 
From the whole of the obstrvations no cle ir toiuluim 
cm bt drawn as rr girds tlu possible clcitrir action of the 
com tary material — K Popoff Observ itions of Hall \ s 
conut made ut the Observ itory of Sofia Bulgini Ma\ 

18 1910 — D Barlnltl* Observations of Halle\ s comet 

madr nt the Observatory of Athens 1 he changing is|u 1 1 
of the tail IS discussed from the point of view of its 
curvature and the change in the curviturc on approaihing 
the sun No sign of the comet was visible ns it crnssid 
tht suns disc — ^Jults Saillaud and (j OamatrMOO 
Photographic observations of Halle} s comet at the Pans 
Observator} 1 he conditions were unfavourable photo- 

graphs being possible on May 23 24 and 2H onh i F 
Qau 1 ho search for the intermediate mb grals of the 
equation i—f(x y t p 9) — S 1 wtt>» Taylors sines with 
recurring coefficients — J Lm lloux Thr distribution of 
torsion in the infinitesimal deformation of a continuous 
medium — H Latom 1 wo sets of solutions of the equ i 
tlon of telegraphists — W Pimiid ind A L«l»ord« 
Quantitative mcasuremenls of the radium emanation Jh 
relation between the initial value of the saturation urrent 
due to the urcsinco of a given amount of thi radium 
emanation the interior surface and volume of tlu con 
denser given by W Duane in 1905 has been confirmed and 
the constants in the equation rc-determmed When these 
constants are known for a given condenser a single deter 
mination of the initial saturation current Is sufficient to ' 
determine the amount of radium emanation present 
L Poutaii and J rwytaMd Stereoscopic colour photo 
graph} and its scientific applications The arrangement 
described permits tbe use of artificial light photographs 
in colour of a medusa and of a branch of coral were made 
— Maurice d« Brofllw The electrification of the air bv 
the carbon monoxide flame and by the radium rays com 
parlson of the mobilities of the ions present in the two 
cases The ions liberated by chemical action and high 
temperature in the combustion of carbon monoxide and 
those which are produced by the radium rays have very 

similar mobilities and are probably identical M Oriot 

Some six zinc oxychlorides have been described but bv the 
direct action of zinc oxide upon solutions of zinc chloride 
only two distinct substance# have baen indicated accord 
ing to the author s experiments These are 

ZnCI, 4ZnO 6 H ,0 and ZnCl^ZnO i 5 H ,0 

—Gustavo Vavon The rotatory power of pmene hydro 
chloride The results given are in ownplete accord with 
he hypothesis first put forward by Semmler and develop^ 
by Ahlstrttm and by Aschan according to which the a and 
3 pinenes give the same solid hydrochloride The yields 
furnished by the two hydrocarbons are the same— P L 
Vlfful*r a Bromocrotonic aldehyde Crotonaldchvde is 
treated with bromine and then the product distilled with 
a solution of sodium acetate From the distillate tbr 
bromocrotonic aldehyde can be isolated The yield is not 
very good about 35 per cent but the method is rapid 
The oxidation and condensatiorr of the bromaldehyde with 
malonic acid is described— Fr HwvMtlln A trinitro-^ 
aniridine— L TehoHvmwff and W Pomln Some 
cholesterin derivatives Two cholesterylenes have been 
prepared by heating methyl cholesterylxanl^genate and 
formulm given for the constitution of these hydrocarbons 
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I lul Baequeral Ixp^niiuntil rt f'archt s on iht latent 
life of the snorfs of Mucoriiudc and \scom\cctes — E 
Abaleua and F Bardlar llip influcntt of bleeding on 
tht rcMstunce of iniinals to urohypo ten sine — M Llorat 
1 he transformation of phonograph traces into curves — 
L 0u4n«t and J Marclar Studies on the lanccr of 
mile Heredity diid sensibility to lunctrous grafting — 

1 term Olrard I he tl ctrObt Uic mech imsin of the seini 
pcrmeibililv of living tissues to eU'ctrolytis — J OhAlnw 
Spinal curvature — Armand Dahorna llie number of 
ihromosomes in bitrathian^ and in the parthenogenetic 
larviB of frog — Jules Counnont* "Jh Noarfari and 
M Rechaix Dots w iti r stenliM J by the ultra violet rays 
etintnin hvdrogen peroxiib ’ 1 he sterilising power off 

hydrogen pcroxid The first question is mswered in the 
itiv and it is shown that considerable proportions 
of Indrog n peiovid acting for some hours are not 
iqmvalent to the stenli iii)^ power of ultraviolet light act 
u\^ for a few minutes onh — T PortInaAU The loirative 
tn itmrnt of mthrav bv p\o<}anaBe fh Injection of 
p}oc> masp has a curative cffeit on malignant pustule — 

\ Baaradta A m ans of avoiding anaphylactic acadents 

M in c llin Boula and R Anthony The t nccphalus of 
the man of la Clnpclle aux Saints — Fr da 

Zaltnar Fh decont d gi ottos of the 1 rench boudan — 
\ Quidor 1 rotaiulrv in the L* rnaHipixlido. — Louis 
Qantil Hie irriiarv movcm nts in th* Aloroiian llaut 
Atlas 

New Sot tji Waies 

Linnean Society Marc) 3a~~Mr C Ilrdle} ncudent 
in the chair — C Hadlay Presidi nlial addr ss I he sub 
marine slope of New South Wales (i) Ih Wotoneettan 
Currrut — rast Sydmy tin re flows south i warm and rapid 
curnnt will known to sailors and hshcrinen Neither its 
origin nor its conclusion has been satisfactoril} determined 
1 wo recent maps give i ontradu lory views of its course 
It has been a sumed nth r than proved tbit this current 
IS derived from the soulh equatorial current the path of 
which iftor enrountermt the Melanesian Islands is in 
definite The inve tigntion 1 f this cum nt is the largest 
most fruitful and fa<n mating problem within the nach of 
the Sydney marine biologist (a) The Contmental ^hclj — 
The continental shelf miv l>e defined as th it area extenomg 
outwards from thi land to a depth of about one hund *3 
fathoms This distinction is not arbitrar} for nt or about 
this point the sediment alters lo finer and the slope of the 
1 RPi floor to steeper Ihes featvir s indicat the approaching 
limit of sediment Whenvtr the prefile of the Npw South 
W ales coast bt, examiiv d a t rr u e found to project 
from the beach to the hundred f i thorn lim whence the 
ground quickly rhanf,ev to a steeper grade Compared with 
most other coasts the lontim nl il shelf is h rt exception 
ally narrow rcsemhlmg in this respect tint of western 
South America Off C ipt Droinedar> the sh If contracts 
to a dozen miles and off Newnstle it broad ns to thirty 
four This narrownesij of the shelf renders it impossible 
that extensive trawling j^rounds mav V discovered in the 
waters of the State It is now suf^gt sted tint the con 
tinontal shelf of New South M lUs ow< s its profile to the 
Notonectian current (3) The ContwefttnJ Tn illus 

tration of the slope below the shelf here brmed the con 
tinental base a profile is selected extending seventy miles 
east south-east of Ulhdulh and produced backwards to 
include the coast range Without excluding faulting as a 
minor agent it is suggested that the whole sweep of the 
diagram portrays an earth fold of the first magnitude — 
that tt represents the further wail of a prexsure Irouffh 
driven hy a thrust from the east a gigantic buckle which 
18 bending down the uhole eastern coast of Australia If 
so it must be a component of a vast s}#tem The uniform 
and recent subsidence which extends from Torres Strait 
to Tasmania is in hirinonv with this suggestion —Dr R 
The ^IiraL of the household bath-sponge 
The formation of slime is due to the action of bacteria 
a tacking spongm the chief constituent of the sponge and 
producing a slime One of those which produced the 
phenomenon in cxpenmental sponges is described Tfle 
slime contains one of the gainctan class of gums — Dr K 
OrwlB-Cmltli The bacterial flora of rachitic stools 
Apnl 27 —Mr C Hediey president in the chair — 
E J OoddBTd Contribution to a knowledge of Australian 
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Hlrudlnesi part Y » leech-meUmenam — E J Ooddard 
Contribution to a knowledge of Auttraban Hlrudlnea, 
part vi the distribution of Hirudlnea with special refer 
once to Australian forms and remarks on thdr affinities 
together with reflections on soogeogrophy — H J Oartor 
Revision of the genera Sympetes ara ndnus with descnp* 
tions of new species of Tenebrlonldae 
Calcutta. 

Asiatic Society of Bengal, May 4.— A. C Son 'The 
fight for the cows * in the Rlgreda* The prevailing 
opinion Is that the fight for the cows by the Angirases ” 
mentioned In the Rigveda is a highly anthropomorphosed 
description of the monsoon storm In the Panjab The 
author of the paper has tried to prove that the story refers 
to an actual fight for cows between two people the Indo- 
Aryans commanded by their king Trita and a non 
Aryan people called the Pattis under the leadership of 
thwr chief Vala — Rev H Moatm Who planned the 
Tdj? The subject has come up for discussion several 
times of late years Mr Havell in particular is of opinion 
that the Italian or French origin of the Tdj cannot be 
lield The present paper advocates a return to the tradi 
tional view and offers the contemporary evidence of Fnnr 
Sebastian Manrigue (1670) to show that Shdh Jahdn 
approved of the plans of Jerome Verones a Venetian 
architect Mr H 0 Keene in hit • Turks in India * 
and his Handbook of Agra * had come to the same oon 
chislon from a study of Manngue His conclusion has 
been set aside A full translation of Manngue s Spanish 
account is now presented and It is hoped that the evidence 
will be foimd satisfactory 
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THE fACE OF THF EIRTH 

Das Antlits der Erde B> Prof E Suess Vol iii 
pt il Pp iv+789, 3 plate«, 5 maps (Vienna h 
Icmpsky ix FrtyUg 1909) 

Namens und Sachregtster fUr SdmtHche Bdnde 
Dr L YVaaf^en Pp 158 (Vienna F 
Tempsky , Leipzig G Freytag 1909 ) Price 
including index vol 50 marks 
The Face of the Earth Vol IV Translated by 
H B C Sollas under the direction of Prof \\ J 
SoUas Pp viii+673 (Oitford Clarendon Press 
1909) Price 255 net 

A ll geologists wl}! join In heart) congratulations 
to Prof Suessaiofit the completion of his (,reat 
work the influence of which has been spre'idtng 
steadily since the appearance of its first part in 1883 
Prof Suess s views i\erc opposed to such cherished 
traditions that the\ were natural!) at first regarded 
with suspicion, but many of his conclusions have 
been now generally accepted and his illuminating 
suggestions have stimulated much fertile research 
The last section of the work (vol ni part ii ) is 
accompanied by a senes of most valuable maps and a 
detailed local] t) index of 158 pages prepared by Dr 
Lukas Waagen The concluding part shows Prof 
Suess’s wide acquaintance with the whole literature 
of stratigraphical geology which he interprets with 
characteristic Insight and onginality The summary 
of recent geologtcal work on vanous remote regions 
would alone ensure this volume a wanp welcome 
from its usefulness as a work of reference, apart 
from its place us the completion of one of the standard 
works in geological literature 
1 he conclusion has been awaited in the hope that it 
would be largely devoted to a general summer) of 
Prof Suess s results and his ejtplanatjon of the exist 
ing plan of the earth This expk^tion has, however 
not been fulfilled This part includes the tenth to 
twenty-seventh chapters of the third volume and 
thirteen of the eighteen chapters continue a revision 
of the mountain s) stems of the world dealing with 
those of Europe America, Afnca, and Oceania The 
remaining five chapters discuss various genera! 
problems including the three zones of the earth s 
crust which, from the chemical symbols of their 
leading constituents Prof Suess calls Nife Sima 
and Sal the trend of mountain folds, isostac), the 
process of igneous intrusion the structure of the 
moon, and a final chapter on some teisbns fretm the 
distribution of life There tis no attempt at a com 
plete general theory of the dfstributidn of bmd and 
water on the earth, as Prof Suess apparently holds 
that none $udi is )'et possible He rocogtiiaes on the 
earth several fupetposed plans but makas no sugges- 
Bon as to their causes Thus the reason for the 
ihffereiioe between the Atlantic Pacific types of 
coast structure he describes as still unknown, and 
he leaves to the future * (p 724) the explanation otf 
the great marine trensgr^ons the fundamental 
Importaace ol which he was toe first to appredat 
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correctly The explanation that they are due to the 
shallowing of the ocean basins by the spheroidal 
recovery of the earth after periods of deformation rs 
not mentioned though it may once be vaguely alluded 
to. 

The first imprission made b) a perusal of this 
volume IS the greatness of the changes between it and 
its predecessors Prof Suess ’s essential principle that 
the face of the earth owes its expression to dimples 
and wrinkles due to the earth having shnvelled with 
age is maintained but the view thit all vertical 
movements are nccessnril) downward is abandoned 
The ingenious explanations bv which Prof Suess 
endeavoured to explain awa\ Darwin s evidence as to 
the vertical uplift of the coast of Chile after the e irth- 
quake of 182a arc resigned in face of the well-estab- 
lished vertical uplifts alonj, the western coasts of 
North America Prof Suess however does not 
admit uniform regional elevation and he therefore 
necessarily rejects the pnnciph of isostacy He dl^- 
cusses this question in one of his final chapters and 
expresses his strong distrust of mathematical evidence 
on such problems Its uncertainty is illustrated b) his 
proposal to alter the widely accepted conclusions by 
simply modifying the formula by which they were 
reached Suess points out (p 703) that the omission as 
suggested by haye of the second factor in the formula 
used m deducing thk weight of the earth's crust 
from gravity obs^ations would remove the evidence 
obtained in some cases that the weight of mountains 
19 compensated by a deficiency in material underneath 
As the factor in quisliun is a correction for the 
weight of the material between the point of observa- 
tion and sea level, its inclusion seems reasonable 
Prof Suess s further statement that deficiencies in 
mass beneath mountains would be contradictory to 
all geological knowledge (p 708) is unexpected as 
it is the weight of the giological evidence for the 
action of isostacy that has induced so many geologists 
to accept the mathematicuil arguments in its favour 
Less stress is laid in this volume upon variations of 
the shore line in consequence of local disturbances of 
sea level arid Prof Suess remarks (p 694) that there 
is no precise knowledgi of the effect of continental 
attraction upon it He also changes the meaning of 
the term batholitt which he proposed for masses of 
plutonic rocks injected Into cavities due to radial 
contraction , he now attributes tlie formation of batho- 
lites to the rLplaccimnt of the original rock by 
absorption and assimilation T hough most geologists 
are prepared to admit that igneous absorption takes 
place to some extent many will probably hesitate 
before accepting it on so vast a scale 

Some modification was expected m the definition 
of the Atlantic and Pacific coast types the establish 
mertt of which was one of the great contributions of 
Prof Suess s earliei volumes The Pacific coast type 
was originally chametmsed a* bounded by mountain 
chains folded towards the ocean , this view has proved 
untenable without considerable modifications and 
Prof Suess now accepts (p 577) the absence of 
mountain making activity on the Atlantic coasts as 
the essential differena he seems however Aipoeed 
to regard toe structural basis of this clossifioaSMin as 

R 


I 


NATURE 


452 


leu important than the petrographic, he retains the 
terms for Harkor Becke and Prior’s ti^o petrographic 
regions of which the Atlantic is characterised by 
igneoiu rocks rich in alkalies, and the Pacific 
^ose rich in lime and magnesia Both the char 
acters of recent mountain formation and the chemical 
composition of the lavas can only be applied with 
numerous exceptions, and we cannot but think it 
would be regrettable if the great geographical truth 
in Sueu’s original view were abandon^ and his two 
terms retained with a meaning so changed and in- 
appropriate as to be misleading 

Though no general theory is advanced in this 
volume, Prof Suess gives in an appendix (pp 783-5) 
his final classification of the lands of tho earth He 
arranges them in the following ten divisions — 

(i) Eurasia including part of North America, (2) 
Laurentta , (3) Gondwanaland , (4) Australia, Oceania 
and parti of Antarctica, (5) South AmtnCfi and the 
western mountains of North America, (6) the British 
Islcs excluding the southern counties but including 
part of Norway and the mountains of the western 
Sahara, (7) the volcanic islands of the \tlantic type, 
with which are grouped some of the islands of the 
eastern Pacific Indian and Southern Oceans (8-10) 
the Cape Mountains the north-western peninsula of 
New Guinea and the Fiji Archipelago are each 
independent elements 

This classification embodying the conclusions that 
have been reached by Prof Suess after thirty years 
of most careful research must command respectful 
consideration from all geographers though objection 
may be takeh to some |»rts of it 

The first seven chapters (Nos x to xvi ) describe 
the mountains of western Eurasia of which the 
most important are referred to two groups the 
Altakls including the Hercynlan Mountains of Ber- 
trand and the Alpids formed by Cainozoic foldings 
in areas that had foundered in the frame of the older 
Altaids. The Caucasus are now transferred from the 
Alpine to the Altaid system There arc unquestion- 
ably important differences betwreen the Alps and the 
Caucasus but these two chains and the Pyrenees 
were all due to earth movements that probably had 
a connected ongin though they affected western 
earlier than eastern Europe Thus the Pyrenees wers 
folded at the end of the Eocene , the Alps in the Upper 
Miocene and the Caucasus in post-Sarmatian times 
No doubt the Caucasus has a foundation of older 
mountains, but so also have the Pyrenees whidi have 
indeed a more typical Altaid basis than the Caucasus 

No one can differ from Prof Suess on mountain 
classification without great hesitation But a clasaU 
fication which correlates the Caucasus with the hills 
of Devonshire instead of with the Pyrenees is obvi- 
ouhly noaintended for general geogra{>hicat use The 
gaologtcal evidence still seenu consistent with the 
oondutioo of Fournier who, in his monograph on 
the Central Caucasus, reports *’que la Caucase, 
par sa dirootion, par I’Age et k sens de son dernier 
pUssemeift par k paralUhsme lalme des stades da 
sa formation, cat ^ prolongentant direct de k gtmade 
ch|iiiia AlphtSi 

The "African representatives of the Altaids indude 
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the Atlas Mountains, to the south of whidi is a 
mountain band composed of Archean rocks with fi- 
north to south stnl^ From this fact Prof Suem 
identifies them as a section of the Caledonian mourn 
taine In Scotland the general trend of the foliatioo 
tn Che gneiss and crystalline schists is not from nordi 
to soulhi which is the direction charactenshc of the 
\rchean rocks of equatorial and northern Africa, 
there seems no very convincing reason for correlating 
these mountains of the western Sahara with the 
British rather than with the African Archeans 
The discussion of the Eurasian Mountains closes 
with an especially valuable chapter in which Prof 
Sues< traces the Altaid system through the Appa- 
lachians and across the Cnited States as far west as 
Texas and the frontiers of Mexico Then follow two 
chapters one on the African fractures and the other 
on the Ooeamds the island festoons of Australasia 
In dealing with Australia Prof Suess b most im- 
l>ortant proposal is its separ ition from Gondwanaland, 
on the ground that not enough is known of tha 
intervening area to show their relations The 
evidence however of the fossil flora and fauna of 
Australia seems condusive of the former land con- 
nection of Austrah i and Gondwanaland 
Prof Suess next discusses the webtem moun- 
tains of Amenca and traces the Asiatic structure 
into Amenca through Alaska He re-classifies the 
mountains of North Amenca and again as with the 
correlation of the Caucasus, appears to attach undue 
weight to the early history and materials of the 
mountains in comparison with the movements to 
which they owe thdr existing forms and geographic 
Importanoe He divides the western mount^s of 
No^ America into three groups The eastern group 
Is that of the Rocky Mountains, whidi Suess shows, 
by a masterly study of Alaska belong to the Asutic 
Structure The westernmost group is the Mount ^t 
Elias chain which passes out into the Pacific through 
the Alexander Archipelago All the mountains Nn 
tween the Rockies on the east and the chain of 
Mount St Elias and the Coast Range of California 
on the west he calls the Intermediate Mountains; 
they readi the Pacific coast in Bntish Columbia and 
the northern part of the United States. On the 
strength mainly, of these ' Intermediate Mountains, 
Prof Suess now maintaint the essential unity In 
structure between North and South Arnica, though 
of the four chief mountain elements in the former 
. only the Intermediate Mountains occur in both The 
view of the unity of the two Americas is based paiply 
on these Intermediate Mountains and partly on the 
Andes, of which the low Aithean Coast Ranlfte of 
California is regarded as the northernmost repiw- 
sentative Prof Suess represents the Andes as formed 
by pressure from WMt to out, to .^t wherogtlio 
movemont wu not obstructed the creat mut of 
ttie Bastem Higbbode of ^^tfa Ameriee the Andeen 
Itne pro|eeted eMMvard Irt^two grea( loo,#, M 
notlhim AntMlee In the West Indien dree, and 
**$budiem Anjffllee, lacludbig Tletm MjPmeo, the 
SSomh Shetlenw, and Gfatiam Lend. • In both Iheee 
“AntObe'' the BedBe le^vcereMtited he tMvfaif fd^ 
vaaoed Into the Adande re,^ liie WHer «4cd 
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vWted the West Indies to investigate this problem 
and in spite of the nature of the lavas, felt bound to 
reject the conclusion owing to the palaeontological and 
tectonic evidence 

South America itself according to Prof Sue<(s\ 
interpretation has a uniform structure without an\ 
trace of the earlier geographical plans which he 
admits in other continents The mountains trending 
from north wei»t to south-east in the Argentine he 
explains as connected with the Andes an opinion 
different from that of some Argentine (geologists and 
as It IS conceded that the Sierra de Tandil docs not 
belong to the \ndes there seems evidence for the 
etibtence of un older mountain sysuni 

The English translation ha# been issued as vol iv 
without the plates maps, appendices and index 
vkhich are to follow The translation shows evidence 
of haste and it has 'missed the n vision b> several 
distinguished geologists of which the preceding 
volume had the benefit Miss Sollas has done her 
port of the work well ns the tninslation reads ensily , 
but in a work of such geographical importance it is 
a pity that the geographical terms were not more 
carefully revised Thus the depressions on the 
oceanic floors known in Gennan as Rinnen are 
translated as channels (p 294) a term which con 
notes the idea of flow so that the term trench, 
recommended by the Intern itional GeogruphiCcil Con 
gress, 18 preferable Die Stauung dtr ersten Welle 
(p 438) IS translated (p 38^) as the stowing of the 
first wave, whatever that may mean More serious 
objection can be taken to the translation of Das 
Zwischen Oebirge in which Prof Suess includes all 
the mountains in Canada and the Lnitcd States west 
of the Rockies with the exception of the Mount St 
Elias chain, as the Intermediate Range ' The term 
range Is so unsuitable to a vast urea of mountain 
country, which includes many mountain ranges that 
the translation cannot always adopt it , so when Prof 
Suets says (p 479) Das Zwischengebirge in ein 
Meer von submeridionalen Zhgen aufgelost the 
English version reads The Intermediate Chatn 
broken up into a sea of submeridional tanges 

As an illustration of the inconsistency in the trans- 
lation of geographical terms it may be remarked 
that Gebirge, ZUg, and Kette arc all sometimes trans- 
lated as range, while Gdiilrge and Kette are also both 
sometimes translated as chain British students will 
find the irregular treatment of place-names incon 
venient and puzzling Sudi variations us Brazilia and 
Brasilia are unimportant, though hardly to be ex 
pected in a work issued by a University Press, but 
Aiany of the variations introduced are confusing 
Thus, Prof Suess speaks of the Sea of Pchot’bch 
and calls some adjacent mountains the Ochitiden 
The translation, by adopting Okhotsk (p 328) for 
the sea and O^Udes fdr the mountains, obscures 
their connectioa^ the latter namais once spelt Okbo- 
tidec* The Yana of p 331 is the^Jana of p 33a , and 
the Chucl^ Peninsula of p 358 1 b the Chukchi of 
377 Chaja of Suess is sometimes repeated 
that form (p 334), sometimes as Khaja (p 335) 
as Chaya (p 357) Kegyl (p 334) is Kygyl on 
P* 33ju 
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Many of the names in the translation appear in 
German forms ind ire difficult to find in Bntish 
atlases , thus the Irike which in the Times atlas 
appears as Yege — a rc-isonablc transliteration— U spelt 
Eche or Esi»e \ e/o appears ns Hokk udo and Gilolo 
as Halmahern Hic \ istula is mi ntinnod thrice but 
its identity is each time concinhd b\ the retention of 
its (jrcrman mmc Wtich^el from the Weichsel to 
Dakota (p 8K) dots not give much information to 
a student limited to Hrilish atlases or ga/ettccr& 
Further confusion is added bv the differences between 
the text and Ihi fij^ures thus Werchne m Fig a8 is 
the Verkhne of ihi text and Werchojanskij in the 
same figure occurs as Verkhoiansk in the text 
In the French edition the original technical terms 
are often quoted in brackets after the translation and 
as that excellent precedent Ins not been followed it 
would be conNcnimt if m the index volume a list 
were given of Prof Suess s geographic il terms with 
the translations adopted J W Gregory 

h \PI OR ITIONS 01> 1^DIA 
The Gates of ludta Being an Iltsiortcal Narrative 
By Colonel Sir Thomas Holdich K C M G Pp 
XV 4* 555 (London Macmillan and Co Ltd 
1910 ) Price lor net 

T hese Gates of India are the gales beyond 

the Indus the difficult tracks through which 
nil the great historic invaders of the country made 
their way prior to the days of oceanic exploration 
There are few men mort competent to wnte about 
them than Sir Thomas Holdich who knows them 
from the Pamirs to Makran though he hardly refers 
to his own achievements as a geographer but treats 
the matter mainly from the histone standpoint, begin- 
ning with the Medes and Persians and ending with 
Pottinger and Burnes and their contemporaries 
For the purposes of review we may divide the book 
into three parts The first part — a quarter of the 
whole — deals mainly with what ma} be called the 
conjectural penod of Assyrian and Persian and Greek 
The second part— another quarter- is taken up by 
the Arabs, here the observer describing country as 
wonderful as it is inaccessible to ordinary people 
keeps conjecture subordinate to facts of observation 
The third part occupying nearly half the book 
reviews the explorations and adventures of the modem 
European period, here facts predominate, and the 
romance of the story is of an individual kind 
We propose to ^ve precedence to the second or 
Arab penod as this part of the book is the most 
original and certainly the most novel 
Everyone, of course, knows in a general way that 
Arab merchants and ^ve-dcalers went everywhere — 
their footprints have been left all over Vfrica , \lgenan 
slave-hunters even raided the coasts of Iceland once 
upon a time — but amid the alarums and excursions 
of historians and archaeologists intent on Mabedonian 
and Mogul invaders and Buddhist monuments most 
people nowadays need to be told that the whole of 
the Indian north-west frontier was much traverseti by 
and thoroughly well known to the \rnb trader * 

Sir Thomas Holdich has much to say about these 


454 


old Arab caravan routes and trade-centres* and much 
that IS surprising to tell of the oblivion that has over 
whelmed them In Sind he has stood upon the site 
of an Arab city of uhlch nothing; whatever is left 
but traces of its cemetery In the Helmund valley 
he has seen broken pottery literally in tons — the 
only remaining evidence of a vanished polity in 
Central Aferhanistan one may follow in the footsteps 
of the old Arab traders with the story of their travels 
in hand and may recognise the physical features of 
the road but of the flourishing market towns that 
they mention there may be nowhere discernible the 
faintest outward indication — ever> thing is now by 
Time s tell hand defaced Only in southern Balu 
chistan did the author find besides potter> and graves 
undoubted ruins of cities and huge masoniy dams 
that once held skater supplies 

The mediaeval Arab traders used t>\o mam systems 
of communication one through Herat and Afghan 
istan to Kabul and Afghan Turkestan the other 
through southern Baluchistan (Mikran) to the lower 
Indus valley The routes of both s> stems are followed 
out by the author and are illustrated b> most excel 
lent maps In the account of the noithern routes 
there are some short but interesting descriptions of 
those parts of the country that are least generulh 
known Something is said of Seistan the great 
central basin of Afghanistan where the Helmund and 
other Afghan rivers run to a finish in vast swamps 
or lagoons The author speaks of it os a flat un 
wholesome country, i^lth remains of a reull) fine sys- 
tem of irrigation and thinks that it does not justify its 
olden reputation as the granary of Asia It must be 
remembered, however, that the Babylonian country 
which in the time of Herodotus uas by far the most 
fruitful known and where the millet grew to such 
a height that Herodotus though he ^cll knei\ it 
would not mention it lest it should appear incredible 
does not at the present time justify its ancient repu 
tation Incidentally we also learn that Zamindnwar 
to the north-east of Seistan, and also watered by the 
Helmund, is a prolific region , that in northern Afghan 
istan the economic value of the Murghab nver is still 
great and that much of Afghan Turkestan is rich 
in agricultural possibilities The author thinks that 
some of these * roads of the old khafila travellers may 
again be the roads Of modem progress , and he 
extols the route from Kabul and Ghazni to the He! 
mund as one of the grandest high roads in Asia 
from the days of Alexander to those of Roberts 

The chapter on the * strange land of Makran —the 
land of Gedroaia, where Alexander discovered that a 
trackless and waterless desert under a burning sun 
was an enemy against which even his unconquerable 
was impotent— is perhaps the most interesting 
andmvel of the whole interesting story 

In days contemporaneous with the Heptarchy the 
Arabs ruled Makran, and It was through Makran that 
they invaded India and conquered Sind 

* bor three centuries there existed through Makran 
one of the great highways of the world, a link west 
and east sudi as Iws never existed elsewhere on the 
Indian border save, perha^, through the valley of 
the Kabul river and it aflhients 
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This highway ran about fifty miles north of the 
Makran coast that proved so disastrous to the Mace- 
donian army and behind the successive ranges of 
hills that face that coast The author thinks that it 
may yet develop into a line of railway between India 
and Europe particularly as it would enjoy the uniqui 
advantage, from a British point of view, of command 
and protection from the sea 

We get glimpses of some of the natural wonders 
of the Makran coast that almost remind us of pagei 
of Hakluyt, submarine mud volcanoes weird and fan- 
tastic strata piles of sea shells on upraised mud-flats, 
desiccated forests with the trees waiting to be fos- 
silised as they stand, stiff straight spurless ranges 
of hills lying east and forest like parallel lines of ram- 
parts, with long, narrow, flaUbottomed valleys be 
tween them, and the curiosity of the archseologist 
will be whetted by allusions tOifUined cities and tombs 
and gigantic irrigation works 

The interest of the latter half of the book is of 
quite a different kind We now shake off the fascina- 
tion of a dim storied past and come face to face a*ith 
the facts and political intrigues of the nineteenth 
century Here ue find an abstract and brief chronicle 
of the adventures of Christie and Pottinger of the 
extraordinary Masson of Lord and Wood of the ill 
fated Moorcroft, of Burnes, of Vigne of Broadfoot 
and of terrier 

The author remarks as a strange fact, that we are 
indirectly indebted to Napoleon Buonaparte and his 
nefarious designs on India for these early explorations 
of Afghanistan On the same cham of causes we 
may note in passing, hang the discovery of the Rosetta 
stone and the key to the arcana of ancient Egypt 
Thus do we by indirections find directions out and 
thus he that increaseth sorrow sometimes increaseth 
knowledge 

The author thinks nobly of his predecessors the 
exploration of the gates of India As explorers he 
calls them magnificent He in no way approvea 
the opinion that their work is superseded and he is 
inclined to doubt whether the superior mechanical 
equipment of the modem explorer altogether balances 
the superior methods of the pioneers who lived among 
the peo|^ adopted tbeir dress, ate their salt, and 
lalk^ their shop * 

A few words may be said about the first part of 
the book which contains inter alta an introduction, 
and an account of Alexander s invasion of India Here 
we think that the author hardly does himself justice « 
there is too much conjecture, not always relevant and 
there are some statements and rather airy ossutlons 
that are hard to acc^t For instance tht <}elightful 
history of Herodotus, which w'as written to the pious 
intent that the great and w*ondrou8 deeds of men 
might not be effaced hy time, is referred to walmost 
barbarously, as a * geographical treatise,' and, worae 
still, as a gazetteer ' I'^ain, oA p 13 there Is an 
extraordinary assertion amt sailors and geography 
If we have not misinterpreted it, it implies, if it does 
not actually, assert, that satlofs are slot of much 
account as geography Now, athong the things 
that we have kept from oqr youth iqpr4«id we fane; 
we are not singular in this respect-^9 a ihm belief 
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that the greateet of all geographers were sailors and 
ve venture to adduce the names of Magellan C olum 
bus Drake Baffin, Davis, Hudson Cook, Franklin 
Ross and McClintock in support of it, not to mention 
any names of those now living Once more we 
demur to the use In any literal sense of such meta 
phorkal expressions as early Persian Department 
for geogra^ical intelhgence The early Persian 
expeditions that we know anything about — namely 
those against Greece — relied on spies and on guides 
picked up at the moment Finall\ where so much 
is said alwut Greeks and Alexander one is disappointed 
to find the famous Macedonian pike (sanssa) dis- 
guised Hs sanna , and ballistae und c ita 
peltse (did Macedonians use* the Roman ballista ) 
translated as mounted inhntry and artillerv 
and Nearchus appearing now (correctly enough 
for those who like fhtit fashion) as Ncarkhos and 
now (to suit no fashion) as Ncarkos In tht case of 
a name like Nearchus the free and en$\ fashion 
approved b\ Mr Ton\ teller is hardlv to be com- 
mended These things arc blemishes which wc should 
not care to remark if the hook were not so good ind 
so fresh in its essentidls 


GEJVfJ? 4 / BIOLOGY 

iUgemeim Bioloj^ie By Oscar Hertwig Dntte 
\ufiage Pp will + 728 (Jena Gustav bischir 
1909 ) Price 16 marks 

I N the review of the second edition of thm work 
which appeared in this journal in 1906 it was 
pointed out that for any single mun to undertake to 
give a circumstantial and critical account of the 
numerous problems of modem biology and to support 
the conclusions arrived at by a sufficient record of 
the facts on which they are founded is too stupendous 
a task, and one which certainly cannot be adequate!) 
carried out in a single volume The third edition of 
Dr Oscar Hertwig 's book follows soon after the 
second and it is to be inferred that it has been use- 
ful to a large circle of readers In Germany and else- 
where, though it has not attracted so much attention 
In England It is doubtful whether tht third edition 
will be more successful in this country than its pre- 
decessor It 18 enlarged by the addition of eight) 
pages and the illustrations in the text, which are 
well chosen and for the most part admirabl) 
executed have been increased in number from ^71 

*0 435 

Dr Hertwig is a lucid writer and has a style 
whkh attracts the reader and carries him easily 
through many difficult places, but in almost c\cry 
chapter he leaves a cert^n sense of disai^intment 
rhm is a vast amount of information, and the argu 
ment is clear, and in many places convincing but 
the detail it insaffldently woiked out This perhaps 
is no great fault in a text-book,, ^f sudi information 
at it given It founded on the best and most recent 
authontlet and the references to literature are tuffi 
dcntly full and up-to-date But it cannot be said 
Aat this it alwayt the case To take tome examples 
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the author informs us in the preface that the sections 
on the maturation di\isions of the germ-cells on 
natural and artificial pnrthcnogt nesis on h)bndism 
and the biogcnetic law hive bwn largely re-written 
and revised in this edition 

In the section on the maturation divisions we are 
disappointed in finding that the discussion turns 
mainly on the phenomena observed in Ascans The 
work of voni Rath Ruckert and Korhchelt is also 
dealt with but there is no mention of Farmer and 
Moore's important papers on the Maiotic phase in 
animals and plants and ihcir papers which surely 
are old enough to be incorporated in a text book 
published in 1909 tre not even quoted in the list of 
literature Phe section on natural and artifiaal 
parthenogenesis is mon satisfactory as a fair sum 
marv is given of the more important experimental 
researches on this subject up to the yiar 1908 The 
discussion of the results is however somewhat un 
convincing 

Mendel's law which was ignored m the second 
edition, is concisely dealt with in the latter half of 
chapter xiii Here only u few simple cases are quoted 
to illustrate Mendelian principles and no discussion of 
more complicated and unconformable cases is 
attempted. As in many other pirts of the book the 
experiments of Continent il luthors arc quoted but 
the large amount of English work on the subject is 
not taken Into account 

Dr Hertwig is quick to take advantage of the 
results of Mendelian work in support of his own 
theories of inheritance, but it is not alwa)s eusv to 
understand in this connection as in many others 
what his real opinion is It might be desenbed in 
Mendelian terms as a pul) hybrid of several theones 
promulgated by different luthors, md sometimes one 
18 inclined to think that under stress of argument his 
^)8tem resolves itself by a process of segregation 
into Its original elements He maintains is he was 
one of the first to issert that the chromosomes are 
the bearers of the heritable qualities of the organism 
and It may be said in this connecuon that he disposes 
too easily of the evidence furnished by Crampton 
E B Wilson and others that specific organ forming 
materials are located in the cytoplasm of the egg 
But while admitting the existence of a nuclear idio- 
plasm he will have nothing to do with Weismann's 
theory of biophors and determinants but holds with 
Ndgeli that the idioplasm has a micellar structure 
and that it is distnbuted equally to every product of 
cell-division None the less, he speaks of particles 
(Teilchen) which are bearers of InheriUible qualities 
and comments on the fact that Mendelian expenments 
show Biat these particles must be mobile and capable 
of forming new combinations Hi nee he says, it is 
clear that the chromosomes cannot retain their in 
dmduality but must be regarded as tactical comblna 
tioni of smaller units hew will bo disposed to 
quarrel with this conclusion but it is not obvious 
wherein these smaller units capable of entering 
into tactical combinations and representative of the 
specific or racial characters (Merkmale) of the adults 
differ from Weismonn s determinants 
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Here ai in nveral otho* places Dr O Hertwlg' 
appears to be inconsistent, but it would be an in* 
justice tf> press this charge of inconsistency too closely 
He is a champion of an epigenetic theory of develops 
ment and argues with admirable dearness in favour 
of the view promulgated at the same time by Oriesch 
and himself, that the destiny of any given cell in a 
davelopiiig organism is a function of its position At 
the same time he brings Into account the indisputable 
iWct that the characters of the organism and there* 
fore of the cells composing it are determined before- 
hand the constitution of die fertilised ovum from 
which it is derived In other words he admits pre- 
formation, but prefbrmadon tempered bv the mutual 
interaction of parts and the influence of external con 
ditioos. 

There are many indications that the impartial posi 
tion adopted by Dr O Hertwlg is the right one 
and after all, it is the poddon token up bv Darwin 
aiio wrote that there are two factors the nature of 
the organism which is much the more important of 
the two, and the nature of the conditions But 
latteriy opinion has been sharply divided on these 
questions and to partisans of the preformationary or 
epigenetic schools any attempt to reconcile such 
apparently irreconcilable theories exposes the author 
to the charge of inconsistency In truth it is very 
difficult to draw certain conclusions from the avail 
able evidence much of which appears to be con 
tradictory It is the chief merit of Dr Hertwig s 
work that he refuses to take extreme views and no 
better exposition of the middle position can be found 
than is contained in this volume 


COMMERCIAL ORGANIC ANALYSIS 
Allen I Cotntneiilal Organic Analytis A Treattte m 
the Properttet Model of Atsaytng, and Proximate 
Analytical Examination of the Various Organic 
Chemicals and Products employed in the Arts, 
Manufactures Medicine, ^c Fourth edition vol 
i Edited by Dr H Leffmann and \V A Davis 
Pp *+576 (London J and A Churchill 19O9) 
Price zis net 

T HF first volume of the last edition of this well 
known treatise was issued in 1898 and was 
remarkable for the introduction of two features 
which have become the most striking characteristics 
of this first volume of the new edition These are the 
recogmtion of the fact that the subjects to be dealt 
with are so numerous and important that a single 
compiler can no longer cope with them and that in 
publlshirtg a large and Important wmic of this kind 
in English it is desirable to endeavour to meet the 
needs both of readers in this oountry and in the United 
Sta(es^ TMs latter consideration is a very important 

« , and it is to be hi^ied that its recognition wilt 
iitats the re-publication of other large works of 
reference in English 

This volume is divided into ten sections and each 
of these u written by an expert hfi tiMt branch It wQl 
be a matter of ^satisfaenom to those familiar with 
Alien to findf^^Hiat in bringing the subjectHnatter 
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Up to date it haa be^ poealble to retain die <dd 
arrangement The introduction 1 $ written by the 
fingtiih editor Mr Davis and shows perhaps lei# 
change than most of the other sections the most 
important additions being useful diapteni on (i) 
refractometers, (a) spectrometers and spe ct rogr a phr 
and (3) the dete^nation of moisture, crude fibre 
and ash all these being of sufficient general import* 
once to warrant their discussion in the introduettoo 
This section is, on the whole, a very satisfactory piece 
o^work though it is rather doubtful whether it i^*as 
worth uiiile to devote about three pages (53-6) to an 
illustrated description of an arrangement for main* 
taining a temperature constant to within a few thou- 
sandths of a degree sihee the commercial analyst ia 
not likely ^o want refinements of this description in 
practice Further, the space devoted to the Employ* 
ment of Immiscible Solvents^ ^ 79 -^) nught have 
been much curtailed as the present-day analyst is 
probably perfectly familiar with the separating funnel 
and its use The table at the end of this section is 
reprinted from the third edition and should have been 
omitted as it is too general to be of any value, and 
moreover, contains the inaccurate statement that 
cantharidin picrotoxin and santonin are glucosides 
It IS also a mistake to refer to ^saponin as if this 
were a single definite substance 
Dr Lefimann, the American editor contributes two 
sections the one entitled Neutral Alcoholic Deriva- 
tives and the other not very happily named Acid 
Denvatives of the Alcohols 
Notable additions are the very useful article on 
Yeast bv Mr Emil Schilchtlng, and the excellent 
section on Papers and Paper making Materials 
by Mr Stndalt Mr G C Jones contributes the 
sections on Alcohols * and Wines and Potable 
Spirits Both these seem to contain all the data an 
analyst is likely to need, but in the second paction 
something might have been said regarding the analy- 
tical work on rum carried out in recent years in 
Jamaica and British Guiana 
The remaining sections are those on Sugars * and 
“Starch and Its Isomeridet both written by Dr 
E 1 * Armstrong In the main these are ex^lent 
fSsum^s of the present position of the chemistry of 
these subjects, and the omissions are of a trifling 
character In the first some reference should have 
been made to the detection and estimation of such 
glucosides as salicin and strophanthin, used in medW 
cine but possibly it is intended to deal with these under 
^ Drugs in a later volume Under * Starch'* no*mcfw 
tion is made of the anatydeal characters of the sago 
substitutes* that are now prevalent in o&mnerca. 
The article on gums in this section Is little more than 
a replica of that in the third edition and it Is unfor^ 
tunate that tbe authdr did not take the oppdttuiiity 
of correcting tbe errors in it *** 

The book as a whole if^veiy well edited, but tiiere 
are a few curious mistakw, tiius in tiiree places tke 
name of one of the authors is written * ^Bdtt^, 
add. Id the fourtii and most ihiportafiilt )»htce» ^ 
at the head of hb oontritmtion it is givto'aa 
*S^igfating* Thehtikl^ofOnejee^ 
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as Starch and Isomers ’ in the list of contents and 
as Starch and its Isomerides * above the text of the 
section itself Finally, the book is described as 
printed in Amenca Printers in the United States 
do not apparently believe that the whole is greater 
than its part T A H 


TROPICAL CUUATOLOGy 
Ha}xihuch der KUmatologit By Prof Julius 
Hann Band ii , KUmatographie. 1 Teil Klima der 
Tropensone Dntte, wesentlich umgearbeitete und 
vermehrte Auflage Pp xil+4a6 (Stuttgart J 
Bngelhom 19x0 ) Price 14 max^s 

T his » the first part s>f vol Ii of the third 
edition of Prof Hann’s ** Handbuch der Klimato- 
logle Vol i dealj^ with general principles and 
we now ccmie to detailed consld^tion of the 
ehmatea of different parts of the world. The volume 
before us concerns itself with the tropics, the con 
sideration of temperate and pdar regions being re* 
served for subsequent volumes The author has not 
confined himself strictly to the area lying between 
331^ north and south of the Equator \^en desirable 
be has gone outside this region Roughly speaking 
he discusses that portion of the earth’s surface which 
has an annual mean temperature of 20^ C or above 
The isotherm of this value may be taken as marking 
the polar limits of the trade winds when definable 
and of the palm tree 

A great part of the book is taken up with tables 
interspersed with descriptive paragraphs taken from 
the wridfigs of travellers or residents in the regions 
muter review The tables refer for the most part to 
the elements temperature and rainfall, hut mhere 
the data are available, tables of wind direction fre- 
quency humidity, cloud amount, and pressure are 
added The additional matter incorporated since the 
second edition appeared in iffqy la considerable For 
scmie areas tiie author has had the advantage of con- 
sulting works such as Captain Lyons’s Physiography 
of the Kite Basin but for othm he has had to go 
into the byways of meteorological literature The 
labour involved In oollecting and working up the 
s ca ttered fragments must have been prodigious even 
for so indefatigable a worker as Prof Hann, and we 
can but admire and marvel at the thoroughness with 
whMi tiie task has been completed Mu^ time has 
been expended over the calcutetion of true means of 
teosperature from daily extremes or from readings 
at fixed hours. Even so. Prof Hann regards many 
of the values as still uncertain, but In the absence of 
adequste knowledge of the course of the diurnal 
variation no more can be doM at prescslt 

The Introductory chapter discusses the general 
characteristics of tropical climate A special section 
Is devoted to its ph]^<doglcal action on the human 
arganisiH, paeticulariy that o( the adiite man, and 
affords an opportunity of reterrlag to the reoent 
advanoet in the donu^ of medtebie. After 

we a» Introduced suooessivehr to West Africa 
and the Congo, East Africa with the Sudan, tiie moo 
jeonal mm of Asia and northsm Austratta^ tha Padfic 
Watids, dhd finally to tropieal America* 
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The Fourth Dtfttenston Stmply Explained Edited by 
Prof H P Manning, Pp 251 (New York 
Munn and Co Ltd igio ) Price i 50 dollars net 

rHRRB arc few fallacies which have done more to mis- 
le'id the unscientific public than the misconception 
known as the fourth dimension The use of this term 
Is calculated to convev the false impressions first 
that hypergeometi^ is limited to space of four dimen 
stons instead of being extended to space of n 
dimensions where n is any positive integer, second 
that even not going beyond tour dimensions there is 
one particular coordinate called the fourth dimension 
which stands out from the rest, and alone is worth 
considering 

Now so long as we regard four-dimensional space 
as a geometrical conception there is no difference 
between its fourth dimension and its first, second, and 
third dimensions, just as in ordinary solid geometry 
there is no third dimension distinguishable in any 
respect from a first and second dimension On tiie 
other hand, as soon as we introduce the concept of a 
fourth coordmate differing essentially from the other 
tiuree, this coordinate ceases to be a geometrical con- 
ception, and may be taken to represent time, density, 
or anytiiing else we like 

Som American who had some money to get rid 
of and had no better use for it offered, In the 
Scientific American, a prize of 35/ for the best popular 
explanatkm of tiie fourth dimension, and the p r ee eot 
volume is a collection of selected essays that were 
submitted in the competition with an introduction by 
Dr Henry P Manning It must be admitted that 
what the authors have written is mostly sensible and 
reaeonabte enough and in no way contradicts the re- 
marks that have been made above If the bodk bad 
been brought out under the title Hyperspaee Simply 
Explained,* and the titles of those essays where the 
worae occur had been altered by the substitution of 
four * for the fourth, tiie utility of the book would 
have been considerably Increased. It contains very 
little that can be described as mmcienUfic 

Diagram showing the Classtjicatioti of the Elements 
Periodic Arrangement Size 44x68 inches (I-on- 
don Baird and Tatlock Ltd ) Pnoe, mounted on 
cloth rollers and vomished 351 
The periodic classification of the elements plays 
such an important part in courses of inorganic diem- 
istry for students that a large wall diagram illustrat 
ing this clasrification ha* now become a prominent 
feature in the equipment of the chemical lecture 
theatres of colleget and technical institutions Such 
diagrams have usually had to be prepared by the staff 
of the ttoartment concerned Many teachers of 
chemistry wiU tixerefore welcome the Issue of a 
\ printed chart, suitably mounted on stout linen, 
giving the usual periodic classification of the eteitients 
their names and atomic weiAts The lettering 
is bold and clear, although perhaps, a Uttk wkter 
H>Acing might have been allowed with ^vantage 
The chart falls to show however the differentiation 
of each verti^l group into odd and * even ” scri^ 
Front a teadiing point of view there Is much to be said 
for plaeing the helium and argon group of elpnenti 
before the alkali group and not aft^ ^ hak^ens 
The method of daaslfication used for tiiejrpn-plaflnum 
group is perhaps not quite the most satisfactory one 
though this is, of course at present largelv a matter 
of individual opinion The chart as a whole 
prOlMiti^ gain in harness by repMng in futore 
ImeH the names of the elements thwr customary 
symbols 


458 


NATURE 


Apart from the relatively minor points just men 
tioned the chart will probably prove of considerable 
service to lecturers of chemistry by rehevmjr them of 
the necessity of preparing the lar^ diagram illustrat 
ing the periodic classification which is now essential 
for class teaching of chemistry 

Leiifadeti der Biolo^e JUt dte Oherklassen hdherer 
Lehranstalten By Dr O Rabes and Prof h 
L 5 wenhardt Pp x+248 (Leipxig Quelle and 
Mejrer 1910) Price 3 marks 

This book is intended for the use of pupils who have 
already had a certain amount of biolo^tal training 
in school It covers a very great deal of ground in a 
very superficial manner, but in the hands of a capable 
teacher it should serve as a good foundation for an 
extremely interesting course of general biolog} It 
commences m what we conceive to be a verj logical 
manner, with a general account of the cell but the 
fact that this occupies less than one page is typical 
of the superficial method of treatment A few uni 
cellular organisms are then dealt with chief!) from 
the physiological point of \iew 
The general physiology of multicellular organisms 
comes next and the first part concludts with a de 
scnption of seventeen types of plants -ind animals 
ranging from bacteria to the bean in the vegetable 
senes, and from Paramoedum to the rabbit amongst 
animals The descnptions and illustrations of these 
seventeen types occupy twenty six pnges * The type 
S3r8tem has become almost vestigni 
The second part of the book is de\oted to tht 
dependence of organisms upon their environment 
(cecology) including geographical distributnn and 
an appendix on the geolojncal histon of plants and 
animals and the theory ol descent The third part 
deals with man mainly from the physiological 
ethnological and palaeontological jioints of view 
The book is very copiously and admirably illus- 
trated but four or five volumes of its size would be 
required to do justice to the subject matter 

Tarr and McMutry s Geogn^htes The Five Book 
Senes First part Home Geogr^hy Pp xi + 112 
Pnee 2S 6d Second part The Earth as a Whole 
Pp IX +168 Pnee 2S 6d Third part North 
America Pp xix+4^ Price 45 6d Fourth part , 
General Geography, South Amenca and Europe 
Pp xvii+37g Price 35 Fifth part Asia and 
Afnca Pp ix + ai4 Price as 6d By Prof Ralph 
S Tarr and Prof Prank M McMurr) (New 
\oTk The Macmillan Co 1908 1909, 1910) 

The authors who are well known writers on geo- 
mphical subjects from the point of view of the school 
have evidently taken great paint to adapt themselves 
to the needs and capabilities of young pupils On the 
whole they have been successful in producing a go^ 
workable course of school geo^aphy Wntterv 
primanly for Amencan boys and mrls great prom! 
nence it given to the geography of the United States 
and less importance to that of the British Isles 
When It IS jxiinted out however that while 230 pages 
are devoted to the United States the British Isles 
are disposed of in 35 pages, It will be seen that the 
volupne^ are hardlv suitable for adoption as dass- 
in our schools But tiney should prove of great 
assistance to our teachers In showing how geography 
may be taught in a way to arouse interest and develop 
thought Eveiy part is well and profusely illustrated 
with views diagrams and photo-rdief maps In 
addition there are numerous coloured political maps 
but no use appears to be made of coloured orographical 
maps 
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LETTkRS TO THE EDITOR 
{The Uffor dost not koU kfmtd/ tubonaihU /or oSMons 
9spWM$d by his sorrsspandanU Nsbhsrcmhsmtisrtaks 
to fstam or to conssp&nd with tks wriisrs af, fsfsstsd 
namnteW^fs IntmUsd for tkft or any otksr Sort o/N&tuix. 
No notico is taken of anonymem cammmmtail^ ] 

Koch ■ Discovery of tne Method of Plate colt are of 
Micro-orfaniems. 

Rbadino the interesting notice of Robert Koch which 
appeared in Natuse of June 2 1 was reminded of an 
incident mentioned concerning his early scientific career in 
the preface to Cohnhelm • ^Gesammelte Abhandlungen 
Cohnheim the pioneer of what has been sometimes termed 
physiological pathology died in 1884 at the early age of 
forty five The preface to his collected works, pubusbed 
in the following year, contains a diarminglv written 
memoir of him from the pan of his friend W Kiihne the 
accomplished Heidelberg physiolt^st The obituary notice 
of Koch in Nature ri^tly stressed the immense \alue to 
bacteriology of his invention iijrf,_nthe plate-method for 
obtaining pure cultures of micno-f^gonisms The incident 
reported by KUhne in his memoir of Cohnheim has refer 
cnce to that, and to Cohnheim s contact with Koch m 
consequence of it in the year 1875 At thit time Cohn 
helm was already full professor of pathology in the Uni 
vcrsit) of Breslau and his brilliance as an investigator 
was already attracting to his laborator) men of promise 
from all parts Koch on the other hand was in country 
practice in Silesia and quite unknown to the scientific 
world Koch s discovery of the plate-method led to Cohn 
heim a discovery of Koch and the enthusiaim and remark 
able prevision at once shown b) the )Oung professor of 
pathofog> regarding his unknown compeer only two year* 
)ounger than himself are strikingly told b\ KUhne His 
words run — 

In November 1875 Robert Koch wrote begging Cohn 
the celebrated botanist Professor of Botany in the Uni 
versity to look at cultures of anthrax bacilli which 
(Koch) had prepared pure and for that purpose Koch 
went to Breslau to see him Cohn had had many tiresome 
and disappointing experiences of cultures of pathogenic 
organisms brought to him with the assertion that they 
were of pure and Isolated species In the present instance 
he naturally felt at first little confidence but after Inter 
viewing Koch he sent a messenger to the Pathological 
Institute asking someone to come over because a victor 
Dr Koch had something to show which was * quite- rl^t 
and very interesting In the Pathological Institute 
Weigert Cohnheim s assistant was about to perform an 
autopsy Cohnheim himself therefore went across to the 
Botanical Laboratory, and when he returned he said Now 
leave off everything here and go over to Koch The man 
has made a tremendous discovery which for its simplicity 
and Its accuramr of method deserves admiration aU the 
more because Koch himself !• living entirely remote from 
scientific intercourse and has done it all himself and 
finished It right out There Is nothing whatever to add 
to It I regard ft as the ^atett discovery in the whole 
field df bacteriology and 1 believe Koch will surprise u* 
all in times to come wlA further discoveries and put us 
all to the blush for our laurels ** 

Perhaps thia picturesque reference to a turning point in 
Koch 8 earlier career, being contained in a volume little 
likely to be soujAt for information about him rfii|^t 
escape the notice or some whom it would interest efpecialty 
at the present time C S Sherrinoton 

The University, Liverpool 


Croeodilpa and Sleeping Sfeknts* 

lu the dUtuary notice of Prof Robert Koch In Naturr 
of June a to 404), it is tta|pd tiiat ** KoCh suggested that 
die crocodile mi^t be the rbservoir host of tnpano- 
some that gives rise to sleeping sicltnets '* 'nus is 
a statement that has been msde very often especially in 
the dally Press, but wfaidi I for my 4»rt have hever been 
able to verify ahhough 1 have some aoquamtance with 
Koch s writings on ths subjsct of sleeping sickness. Since 
this idea has been attributed so- often to Koch It Is dcMbt- 
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Imi lufe to assume that there Is some foundation for 
doing tfo and 1 should bo very glad to learn when and 
where Koch made the miggesUon that the crocodile is a 
reservoir host for sleeping sickness llie point is merely 
one of historical and bibliographical interest since in his 
latest writings Koch expressly repudiated the idea of any 
such connecuon between crocodiles and sleeping sickness 
(see Nature February 18 1901) p 458 and May 5 iqio 
279 also the Bulletin of the Sleeping Sickness Bureau 
o ii» November 5 1909, p 421, footnote) 

E A Minuiis 

Lister Institute of Preventive Medicine Chelsea 
Gardens S W June 8 


Prof Minciiin s letter comes as a reminder so ofun 
repeated and apparcntl> not too often that one should 
verify one s references 1 had read a leading article in 
the Lancet of October 30 1909 on the work of the German 
Commission but I had not referred to the original report 
and 1 am afraid that the statement that the Olosstna 
patpaUe on occasion takes Its nutriment from the unpro* 
tecied parts of the crortidile led me somewhat astray as to 
the exact signifli ance iff Koch s observations and recom 
mendations 1 am glad that Prof Minchln has directed 
attention to the matter Afv excuse must be that the article 
had to be in the hands of the editor within a few hours 
of my receipt of a re*dlrectcd telegram, and that I had 
to depend upon my memory for almost everything but a 
few diates and data which appear in Wer ist*s ’ 

T iiK Writer of tub Article 


The Beith erd Comete* Teile 

In spite of the unreserved predictions of astronomers the 
earth did not pats through the tall of Halley t comet on 
May x8-tQ nor subsequently The tall os seen in the 
morning sky previous to the transit of the comet across 
the sun’s disc, appeared like a long and straight beam of 
light stretching from the honson to Aquila It was noticed 
from «Uy to day that the tail was practically fixed in 
position in the sky We rather expedted the tail to get 
nearer to Venua and Saturn as the comet approached the 
ecliptic but it remained stationary On the morning of 
transit May 18-19 unchanged, but a second 

branch to the south was now noticed It joined the 
northern branch to the east of the Square or Pegasus 
Unfortunately this southern branch was near the zodiacal 
light and only distinguished from it with difficulty 

Both these tails were seen morning by morning in 
eluding this morning (May as, Civil day) but th^ have 
diminished In bri^tness and were difficult to see Further 
observation of £ese will be impossible, because of the 
moon remaining above the horiiDon until after dawn during 
the next ten days The whole eastern horizon where the 
tails meet and where the zodiacal li^t is was suffused 
with a dim and Indefinite glow which was particularly 
noticeable on May 18-19 ao-ax This glow was not 
so definite in boundary as the zodiacal light When the 
comet was seen on the evening of May ao we were sur 
prised to see It had the ordinary tail pointing away from 
the sun as usual It had been notice for several days 
that in the neighbourhood of the sun the siqr was not 
so blue as usual but this was the case even a week before 
the transit and Is probably merely a raetcorolo^cal pheno- 
menon Phis brief summary of the facts will suffice here 
the observations in detail will be published elsewhere 

We have now to explain the reason why the earth did 
not pass through the tail of the comet and why the tail 
Mkn up so that some of it was teft in tli« morning sky 
where It remains, and is slowly losing its kimlnotity and 
some (or another tail) appeared In die evening sky It 
Is well known that a comet under the sun’s radiant action 
(I do not atten^ to define It more closely) expels corpuscles 
towards the auh which the sun HmIs, and tnese himlnmis 
corpusdes form the talk This proceu goes on even when 
fas in (he ease of Halley’s coiM) die ^stance between 
^ comet and the sun exceeds the distance of the earth 
mm the sun If the nearer planets do not show tails It 
Is beeauss these corpuscles have been shed by the planets 
ages ago In short, a comet and a planet un<^ the 
radiant action of the sun and the sun Itself all repel 

NO 3130, VOL 83 ] 


these corpustles I his b( mo u in im|>ussible for the 
earth to go through the tail of a comet — it simply repels 
the tail and as a consequenip insti ad of a passage 
through It a disruption near the time of passage must 
occur one part bi mj, left in the (in this case) morning 
skv whilst a new onr is di velopcd in the evening sk) 
Here 1 ma> remark that on the evening of Ma> 20 the 
measured length of the nt w tail was 19** on May 21 32'’ 
and on May 22 it was 40 

^\gain, the earth is boniburded with meteorites, which 
are also throwing off corpuscles these will be repelled 
by both earth and sun so that if we look at the part of 
the sky opposite to the sun we should and do see the 
faint tall thus formed which is known us the C egen 
schein This simple theory explains all the facts of 
observation, and if it is correct will save nervous in 
dividuals some worry when the next near approach of a 
comet a tall is imminent R T A Innrs 

Transvaal Observatory May 22 

P S —Mr H C Reeve of Lorentzville under date 
May 22 has sent me a letter conveying the some idea 
He says — Whatsoever nature the stress between the sun 
and the comet may be which lauses the repulsion of the 
tall the same stress must also exist between the earth 
and the comet under these circumstances the earth 
could not possibly puss through the comet s tail ’ 


On the morning of May 10 at between 4 and 4 30 a m 
standard Indian time (5^ hours from Greenwich) the tall 
of Halley s comet could be six n stretching as far as the 
Milky way near Sagittarius if not beyond The tail was 
much fainter than It had been two or three days previously 
but was still quite distinct 

In the constellation Sagittarius however a dark band 
like a shadow, stretched diagonally right across the tail 
upwards from east to south at m acute angle of about 
20^ to 30* with the direction of the tail The edges of the 
band were approximately straight and parallel and the 
width of the band was perhaps two or three degrees 
No luminosity could be noticed within the band 
If as seema probable the tail was then entering into the 
shadow of the earth it would appear that at any rate 
the major portion of the light of the tail was Imht reflected 
from the sun A S Hrumv 

Covernment College Lahore Punjab May 26 


Tha Tami Radian ” in Trigonoreatrjr 
Nature of April 21 containing Mr Thomsons letter 
has just reuchttl me and I hasten to say that had I known 
that his father hod ever claimed to have originated the 
word radian I should of course have mentioned the 
claim in my communication to Nature of April 7 As a 
matter of fact Prof Thomson never did so in my presence 
and he certainly knew shortly after he came to Glasgow 
that I had on my own initiative proposed the word and 
had made use of it for some years One day when 1 met 
him accidentally he told me that he had found a college 
student who tiad been a pupil of mine using the word 
radial ’ for a unit*angle and that while agreeing with 
me as to the need of such a word he had doubts aa to 
the suiUbiUty of the terminal syllable My reply as may 
be guessed from my recent communication was that 
radial, radian, ^ ’ rad had all something to be 
said for them, and I referred him to my letter to Natitrx 
dated April 4 1870 On at least two subsequent occasions 
we nioke of such things and he supported the termination 
-oit in this particular case because of a supposed analotiv 
with the geometrical term median * All this, you will 
see does not preclude the possibility of an ind^nttot 
origination of the term by him in July 1871 as stated by 
Mr Thomson and I therefore repet that here there is 
no chance of me having the satisfaction of seeing the 
printed word in the Calendar of Queen’s College Belfast 
for 1873-4* 

May I direct attention to the fact that in justiftcation 
of his letter Mr Thomson unfortunately represents roe as 
•a:^ng that It was in 1874 that ’the word was finally 
adopted ’? This Is quitn incorrect If he will kindly 
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tfUnco At my letter Affaln he wlU eee that speaking of 
Uw various forms whi^ I had used or had under con 
sideratlon during the preceding flv-e years 1 said that in 
that year (1874) the form fadian was definitely adopted 
by me ' It Is the words /arm and by me that here make 
all the difference 

The same mall steamer which brought Mr Thomson s 
letter brought for delivery a few hours later a tattered 
copy of die third edition of Todhunter's * Plane Tngono* 
metry sent to me as evidence of a still earlier use of 
the word radial to denote the unit-angle in <^uestlon 
This text-book was the property of a Mpll of mine in 1867 
and it contains in my handwriting of that date the words 
* I radialw 180^/ V x degree^v/iSo rad When next in 
fingland I shall offer It for your own and Mr Thomson s 
inspection 1 nos Muia 

Cape Town South Africa May xi 


I SHAtL be very pleased to send Dr Muir a copy of in> 
fadier s examination questions of June 1873 containing 
the word rodtan and when Dr Muir returns to England 
I should like to show him my father s copy of the 
*' Imperial Dictionary ’ containing a note in his own 
hand saying that he had proposed the word In July 1871 
So far as r know, he did not meet Dr Muir until he came 
to Glasgow in October 18^3 

It thus appears that radUn was thought of independentlv 
by Dr Muir and my father and wnat is really more 
important than toe exact form of the name they both 
inoependently thought of toe necessity of giving a name 
to the unit-angle James Thomson 

sa Wentworth Place Newcastle-00 Tyne June i 


The Nutritive Value of Bleek Bread 

In the issue of N aturb for June a (p 398) there is a letter 
from a correspondent in reply to the article on The 
Nutritive Value of Black Bread The cemrespondent 
points out that the writer of the article overlooked one 
all Important question, vix how much of the nitrogen 
present in each form of bread is actually digested? In 
the original article the writer complained that miNlrading 
statements were made by some politicians during the last 
Parliamentary General Election with regard to German 
black bread No doubt some of vour readers eKpected to 
sec a letter or two In reply to this complaint l^ero has 
not been one 

Now what are toe facts with regard to German block 
bread? What the people of thd United Kingdom rare 
about Is what their bread will cost They do not care 
whether that bread which toe Germans themselves call 
* block bread ’ is black or brown or grey The follow 
ing are the price* obtained from a large bakery in the 
town of Elbirield last December — 



Flout 

PsMfiprton 

r ic# w 
14 t\» 

finest wheat flour 


/ A 
r 2 8 

Wheat flour 


3 si 

Best r>e flour 


2 il 

Ammunition flour 


1 10 

Coarse r>e flour 


J 9 k 


Btead 


PHcvpsr 


DtMxtp ioa 

N\^ite bread made with milk and wheat flour 94 
Fine breads made of wheat and wat^ 8{ 

Rye bread, pure 6 

Rye+wheat tt wheat + | rye) 6 

Rye+vtoeat (J wheat+f rye) 6 

Ammunition bread <| 

Jih^k bfwd 5 


From the above fUnires, which have never been challenged 
your readers can draw their own conclusions 
Protectioiiists are most anxkma to prove that rye bread 
IS good and they It is preferred to wheat 

brbad Free Trmrs never denied that lye bread wax 
good They stated that it was an inferior bread to wheat, 
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and that the chief reason for Its use in Germany was Ita 
lower price in compuison with wheat bread oosta 

less than wheat in Germany and this is a proof that It 
is an Inferior grain The bread which is reckoned the 
finest bread is wheat bread all toe world over, and in the 
best hotels In Germany It is regularly served with alf 
meals On account of the duty the price of wheat bread 
IS too high in Germany for working-dass people and they 
buy breads made from mixtures of cheaper grains accord- 
ing to price The black bread in Elberfeld Is made 
from a very coarsely ground rye flour and it is sold and 
spoken of as black oread although it is a very dark 
brown in colour Frbd Smith 

ga Halsbury Road Fairfield, Liverpool June 4 


It is assumed in the letter that the whole difference In 
price IS due to the du^ on wheat But an examination of 
the figures given shows tha^ the cost of the various breads 
Is not closely proportionate to the price of the flours, and 
It would seem that the bakers take a much larger profit 
on the wheaten bread Indeed this must certainly m so 
unless the yield In bread from a given weight of rye flour 
ts much larger than from a siimlar sleight of wheaten 
flour a point upon which no information Is to hand 

Tm WiuTtR or the AxTictr 


The Recoil of Radium B from Radium A 

When radium A is transformed Into radium B the 
pr<K,ess IS accompanied by the expulsion of an a particle 
It has been shown that in these circumstances tne atom 
of radium B recoils from toe « particle with considerable- 
velocity as is to be expected from a consideration of the 
momentum of the system 

Some experiments have recently been made to determine 
whether radium B Is charged when it recoils and if so 
to ascertain the sign of the charge carried by It Measure 
ments to determine whether the radium B was deflected 
when passing through an electrostatic field revealed toe 
fact that at least some of the atoms of this product on 
formation from radium A, carried with them a positive 
charge when projected through a high vacuum Experi 
ments were therefore made to measure the magnitude of 
the deflection suffered by the atoms of radium B when 
projected through an ek^ic field at right angles to the 
direction of motton of the particles 

Now since the a particles from radium A travel with 
a velocity of 1-77 xxo* centimetres per second the recoil 
ing atoms of ramum B should have a velocity of 3 3>c 10' 
centimetres per second on the assumption that the atomic 
weight of radium B Is 3x4 and that of the a particle ^ 
The deflection to be expected when subjecting toe recolt 
particles to a field of known strength can easHy be calcu 
fated if it be assumed that each psirHcle carries one atomic 
charM or half that corded by an a particle The results 
of the experiments to deflect the radium B in an electro- 
static fieta were consistent with this theory of the pheno- 
mena but the experimental difficulties were such as to 
prevent us so far from malting very accurate determina 
tiona. 

Before attempting to make these meuurements with 

r ter accuracy, it wat thought of interest to investigato 
cfeflection Of radium B In a magnetic fieki This has 
been done by Mr E J Evans and one of ut and the 
results obtained show toot when radium B recoils thrwqgh 
a magnetic field the deflertioo suffered Ijiy the partideais 
of siae to be expected from theory 
Taken together toe results of the electrostatic and mag- 
netic deflemns of toe atoms of radium B after reodl 
leave little doubt that the atomic weight of radium B la 
in the neighbourhood of soo, that this product carries with 
tt on reciHl « single poeltive atomic enarge, and that Hhc 
velocity of the pMctes is of the order oif^magnitude to 
be expected from oofisiderattons of mom«ntl^n It ts 
however hoped that subeoquetftttsxpeifments may lead to 
a dotermlnatton of thepe Important qukntkm wltiv 
obennu^ W MaKowsk 

1 S Rohs^ 

nbyalcal Laboraeory, The Univertltjr 
Manchester, |une lO 
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Com Tncliif and Corv* Ana^xilt 
Thi review of a book on practical curve tracing in 
NarVRft oi June 9 ia tantalising to one who Is not in 
the least tntmrted in drawing the graph of an equatkm, 
but who is frequently plotting curves from eapc^ment 
and who would Uke to find formulae, not only to fit them 
but to ex^idn them I look through most of the reviews 
of mathematical books In Nature in the hope of discover 
tng one that deals with the praaical analysis of curves 
and 1 am continuaUy disappointed 
Can no mathematician be induced to recognise that for 
some of us an equation is the end and not the bsfdnning 
of a |Heoe of work? In innumerable cases experimental 
work ends with a curve such, for example as a hysteresis 
curve and no attempt is made to find an equation to 
fit it 

Half a doxen rules exist, the uses of log and semi log 
paper can easily be explained but iiobo<& has gathered 
thm together with expwnatlgn of the difference between 
•mplrlcal formuUe and rational equations, of interpolation 
smoothing and of the legitimacy of extraMlation 
London June 9 tu A P Trotter 

A Brush for Collecting Mercury 


Since more or less mercurv is always spilled around the 
laboratory a simple and efficient mercury collector Is of 
great use I have found a very good one and s’nce 1 
nave not seen it in use before, 1 will describe how It Is 
made 

It IS made Uke a paint-brush with the difference that 

te copper wire is used instead of camel’s hair in the 
sh part The fine copper wire is then amalgamated 
with mercury Use the brush as though painting with it 
It will take up large globules and go into cracks and 
collect the smallest particles so that none need be lost 
Use a cup when collecting and when the brush is full 
lihake the mercury into the cup 

George Winchester 

Washington and Jefferson College Physical 
laboratory Washington Pa May aS 


LIGHT ALLOYS 

^HE problem of producing an alloy which shall 
• combine great strength with a low specific 
weight has been before metallurgists ever since the 
commercial manufacture of aluminium became an 
accomplished fact, more recently however, the re- 
quirements in the first place of racing yachts then 
of motor cars and of motor cycles, and, finaHT* Ae 
pressing problems of allrial navigation have added a 
rapidly increasing importance to the whole question 
At the present moment German manufacturers par 
ticularlv are putting forth claims in regard to achieve- 
ments in this direction which appear startiing at first 
and It IS interesting to examine the wm>le state 
of the question 

The need for a light allov lies in the fact that pure 
or nearly pure aluminium is, unfortunately very weak 
mechanically Its low specific gravity (a 71) is more 
than counterbalanced by the fact that its tensile 
acrength even in the form of rolled bars, does not 
dkeeed 7 tons per square inch If thiM figures 
are compared with those of the best sp^al alloy 
•tads suitable for structural purposes, we find that 
adme of these show tenacities up to 64 tons per 
atfoarB indl with a density of approximately 79 
Gonsequetidy a bar of atuminlum, to bear the same 
ultimate load as a bar of such steel having a cross- 
sectional area of one inch, must have a eectiocial area 
of appmkxhnately 9 square inche*, and woitid thcre- 
ibre weM abbut three times ai moch as the steel 
A tight eltoy which is ko^edmpete suoeessfully 
wtdi wdi special steds, therefore, must either be 
moeb tightui' than pure aluminium or it must combine 
with m mmalty of aluminium a tensik Mrength of 
91 tons per square Inch 
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So far as alloys consisting principal^ of aluminkuif 
are concerned it does not appear that this tensile 
strength has ever been attained except In the case of 
hard-drawn wires the ductility of which has been re- 
duced to an excessively low value It must however, be 
borne in mind that the high tension steels referred to 
above cannot be employed m excessively thin sections, 
so that in many special cases where the scantluig of 
structural parts cannot be reduced to minute dimen- 
sions, while the strength required is not very great, 
light alloys may be employed with advantage as com- 
pared with alloy steel The same argimient applies 
hoaever to a comparison made on »milar lines be- 
tween light alloys and the stronger kinds of wood 
These woods are all considerably weaker per square 
inch of sectional area than the light alkm now 
available, but when their much lower density is taken 
into account as well as the advantage of larger 
scantlinn the result must in man> cates be favour- 
able to ttie employment of uood It is for this reason 
that the frames of most aeroplanes are constructed of 
wood When, however an alloy of density leu than 3 
and possessing a tensile strength of more than ao tons 
per square in<m under conditions allowing of a ductility 
equivtdent to an extension oi not less than 15 per 
cent on a 9 inch test piece becomes available its 
employtnent will become advantageous as compared 
both wJtii the best alloy steel and the best wood 
‘ llie light alleys available at the present time are 
somewhat numerous and as regards those of them 
which are patented or otherwise proprietary artlclu 
it b difficult to obtain satisfactory data , it it certain 
however that extravagant clauns are often advanced 
for such alloys and these are not verified when 
samles are tried in a testing machine 

The claims of those advertising or telling sudi 
alloys must therefore be looked upon aith mUch rt* 
sefve 

Among the earlier alloys of alViminium which found 
a certain amount of practical application were thotcr 
with iron and with nickel One of the racing yacht* 
engaged m one of the later races for the America 
Cup was built of plates rolled from one of theser 
alloys but the metal suffered from excessively rapid 
corrosion and the presence of iron in aluminium 
alloys, although it undoubtedly confers considerable 
strenii^ upon them is rightly regarded as extremely 
undetirable At the present time the most completely 
studied of the light alloys are those in i^hich coppM* 
is incorporated with the aluminium either alone or 
with the addition of other elements such as man- 
ganese In the form of rolled bars and sheets, these 
mloys attain a tensile strength of shghtW more than 17 
tons per square Inch with an elongation of 15 per 
cent on a Inches , these figures apply almost equally 
to alkys ccmtaining about 4 per cent of copper albne 
or to those containing 3 per cent of copper and 1 per 
cent of manganese or a per cent of copper and 
9 per cent of manganese the specific gravities of all 
these allies Mng close to 2 8 So far os trustworthy 
data are available, these figures probably represent the 
best available alloys of this character Alloys of 
aluminium with from 15 to ao per cent of zinc may 
poasiblv yield somewhat higher figures but owing 
to* the presence of a considerable proportion of sine 
their density Is also much higher so that they can 
.hardfy be classed among the light alloys 

The tight alloys at present employed in practice are 
principal used in the form of more or less compli- 
'cated cattings, such as motor-car engine crank-cates > 
|the ccrrespondihg parts of a^al motors and similar 
Ipuiposee. When thus used the alloys cannot be ckn- 
ipared with special alloy steels and stilt fess with 
twood and hold the field quite easily Against 
catt^fon brass or bronze of anv kind For these 
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purpobeh hardness rather than ductility » desired, 
and alloys containing rather more than 4 per cent 
of copper, or the corresponding amount of manganese, 
can be employed The casting of these alloys pre- 
sents some difficulty but a considerable number of 
founders are able to produce castings of this kind 
with regularity , the secret of their success lies lordly 
in casting the alkw at a suitable temperature and in 
the preMration of a mould having a hard and very 
dry surtace All the alloys of this class undergo a 
comparatively enormous amount of shrinkage In 
passtnj; from the totally liquid to the totally solid 
condition and unless due allowance is made tor this 
contraction, faulty castings always result 
In the case of the alunumum-zinc alloys a difficulty 
of another lund arises, while these alloys are less 
viscous when molten and flow into die moulds more 
freely than the aluminium-copper alloys they are very 
weak and brittle while hot and castings made of 
these alloys are very apt to crack while cooling if 
their contraction is opposed to any considerable ex- 
tent, it IS probably on this account that these alloys 
have acquifw the reputation of being treacherous * 
They have, on the other hand, been employed with 
some success for the production of so-called die 
castings These castings are produced by meana 
of metallic moulds, and can be made so accurate 
that no madiining is required even for such objects 
at screw-threads and certain parts of instruments^ On 
the other hand, these aHoys are said to be weak under 
vibration, but this statement as yet requires confirma- 
tion by systematic Investigation 
The question of the power of light allcm to resisU 
corrosive influences is one of considerable importance , 
it has been generally accepted by those accustomed 
to deal with aluminium ana its alloys that the pure 
metal is much more resistant to corrosion than any 
of its alloys, and at regards some of these this view 
Is undouoMly correct The numerous solders 
which have been advocated for Jointing aluminium 
and Its allw all suffer very seriously from this point 
of view It must of course be borne in mind that 
aluminium itself has a powerful afffnUy for oxygen 
and only protects itself from rapid atmospheric oxida 
don by the formation of a very dun coating of oxide 
on all exposed surfaces , if this coating is ruptured, as 
for instance, by frictiem continuous oxmtion re- 
sults and the presence of an alloyed element in the 
form of a distinct consdtuent may cause such Interrup- 
don Again the contact of aluminium with anothw 
metal in the case of all those metals usually met 
with in engineering construction, leads to the mrma- 
don of galvanic couples, and the consequent rapid 
corrosion of the ahunlaium In this way also an 
alloyed element may Intensify corrosion Oi the other 
hand, it is equally possible that the presence of an 
alloy^ metal may improve the protective coating of 
oxide formed on the surfaces of the metal, and there 
is mod reason to believe that the presence of copper 
promices this effect to some extent while the presence 
of manganese— as has recently been shown— facili- 
tates the fomuidon of a surface *' patina oontauiing 
manganese oxide as well as alumina 
Even in the best dreumstanoes however, the^pro- 
tecdon of light alloys from ccsroslon Is a most im- 
portant ntatter, and mis Is accentuated by the difficulty 
of finding a suitable paint or varnish the constituenU 
of which do not act upon aluminium — an action 
whidi generally takes the form of an interchange of 
oxygen between the fdi^ment and the metal Pro- 
cesses for ooadng the light alloys widi a less cor- 
rodible metal, such as copper tin, sine, &c , have 
been tried, but these inodes of protecdon are acocmi- 
panied by the risk qf on Increased amount of local 
oorrcMlon owing to gmlvank action. If the metallic 
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coating is anywhere brcdcan through A more hope- 
ful line of thwght is to be found in the development 
or processes for coating the alloys with an adherent 
layer of some inert compound of aluminium, much as 
iron and steel are ooatca with a layer of ‘ph^hate of 
iron in the Coslettising process 
Finally some reference may be made to the possi 
bilities of the use of magnemun and its alkrp for 
the production of light and strong materials of con- 
struction The fact that magneSum has a specific 
gravity of only 1 74 at once suggests its use for such 
a purpose but the fundamental objection lies in the 
fact that it is much more corrodible than alummium 
and that therefore the attainment of even moderate 
durability in its alloys mutt be a problem of much 
difficulty That some solution of this problem may 

have found is suggested by the statement re- 

cently made that the newest German Zeppelin air- 
si^ is to be constructed of an alloy known as 
Elektron, said to be an alloy of aluminium and 
magnesium Its density is stated as being close to 
17 so that it must clearly consist of magnesium 
alloyed with only 1 or a per cent of alumkiiam 
No data as to the strength of such on alloy are 
available, but from the known constitution of the 
allcm of the alumimum-magneslum system it appears 
probable that the addition of aluminium to mag- 
nesuim In proportions up to 7 or 8 per cent will 
materially Increase the strength of pure magnesium, 
but the actual results cannot be predicted , it is how- 
ever, probable that pure magnesium is rather weaker 
than pure alummium, so that it would be smpriring 
to^find in this group an alloy having a density less 
than 1 8 with a tensile strength above 10 or la tons 
per square inch Alloys of aluminium with small 
propca-tions of magnerium are it may be mentioAed 
in somewhat extensive use, particularly for certain 
parts of scientific instruments under the name of 
magnallum,' but these alloys, although somewhat 
lighter, are not so strong at the best of the alumin- 
ium-copper and aluminium-copper-manganese senes 
From the foregomg review of the question it will 
be seem that the* prtMfsm^ of Ughtrolloyf is still far 
from a satisfactory solutkm and that there is a need 
for further systematic study of the alloys of the 
lighter metals Walter Rosknhain 


GREEK ARCH/EOLOGY' 


T HF Annual of the British Schoi^ at Athens 

sdll remains of the somewhat unwieldy sixe that 
it has assumed of late years, A return to the more 
convenient bulk of say, vol vili would be welcomed 
1^ the reader, yet it cannot be said of any of the 
aiticles in vol idv that any part of them might 
profitably have been excised Only the fourth instab 
ment of Dr Mackenzie’s work on "Cretan Palaces' 
seems rodier too loi^ Still, no doubt die various 
questkns raised by Dr Dbrpfeki's cridcUm of Dr 
Mackenzie's former articles, Dr Noack's woric on 
Cretan buildings and the discoveries of Neolithic pfo- 
totypes of the " Homeric ' palace in Thqssaly , noeded 
exhnusdve treatment So we are oompdled to post 
pone reading Dr Mackenzie's views on the relations 
of the Homeric house to the Cretan palaces undl next 
year u 

Tho diraetor of the whoo. and hla aarietants con- 
tinue dielr account of the Aacoverica at Sparta, whidt 
have con f err e d audi luatre tQMn Bridah arduadcsiici) 
work during the laat three yeera Few bdieyed that 
exeavadona at Sparta would prove ao iit|»reating 
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We assumed too hastily that the rude, countrified 
Lacedcmon of the prejudiced and tendencious 
Athenian historians whom we are taught at school to 
accept as infallible would yield little or nothing of 
interest to our spades Yet the excavations of Messrs 
Bomnquet and Dawkins and their helpers have show n 
that earlv Spurta was in no wav behind other Greek 
cities in art and civilisation, and we remember that in 
Homenc days 1 ^ced«mon was a lordly house of 
pnnees, while Athens was nothing at all llie excava 
tions of iqo9 which are not treated in this volume of 
the Annual have revealed to us the scanty remains 
of the old Mycensean civilisation of Sparta at the 
Menelaion the hcroon of Menelaos on a hill some two 
miles distant from Sparta itself, on the opposite bank 
of the Eurotab We await with interest the publication 
in the next Annual of these discoveries The 
volume before us deals chiCIly with the continued 
excavations of the temple of Artemis Orthia which 
have resulted in the discovery of the most pnmitive 
shrine on the site which dates from the eighth j^n 
tury B c Geometric pottery found beneath its floor, 
fl/hows that- the place was sacred at an earlier date, but 
no Mycensean sherds prove a history going back into 
the Bronze age The geometric sherds lie on vjrgiii 
soil and the sanctuary was evidently a new one 
established by the Dorians 
The great quantity of pottery found has enabled Mr 
Droop to construct a scheme of the development of 
Laconian pottery from its first stage immediately 
succeeding the ueometric to its latest The identity 
of the I^conian style with that hitherto known as 
^renian is provM 

tVehistonc arcineology it represented in tbssAVolumet 
by two articles by authors who disagree with one 
another M Vassits the curator of the Belgrade 
Museum writes a somewhat inconclurive article on 
South^stem Elements in Prehistonc Servia in 
which he claims, reasonably enough, that the ^gean 
culture must have sent forth a stream of influence 
whidi passed up the Vardar valley into the Danubian 
basin but does not bring forward much positive evi 
dence of importance ^to confirm this probability 
Messrs Wace, Drodp^and Thompson contribute an 
account of their very important excavations in 
Thessaly which have put into their proper p^speo 
tive the previous discoveries of Sotinadis in Bocotia, 
and Tsountas in Thessaly and have shown that in 
early times northern Grem possessed a peculiar art 
and culture of its own which was very little affected 
by iCgean influence We say very little , the 
authors would say *not at all, but without much 
probability Mr Wace and his colleagues have dis- 
covered that In northern Greece a Neolithic culture 
continued to exist un^ long after the iGgean 
had reached the full ftower of the Bronze age 
and that the Thessalian contemporaries of the 
Mlnoan Cretans were stone-using batimrianB Then 
fMTushing aside the few traces of ^gean influ- 
ence on this barbaric culture (such as the rude 
spiral ornament In the Dlmlni pottery), they as- 
sume that the KordiJGfeek and JE^tm contem 
porary cukuree' had no connection with one another 
and were absolutely Independent, not only in origin 
but until suddenly the higher culture broke down the 
lower }n the latest Minoan age It is obvious, how 
ever, that this Is Impossible The yBgeans were 
active seamen^ and it is incredible that ifigean influ- 
ence shquid not have afftfeted ^ffie Thessalians, con 
servative though they were, from the tminning and 
at the same time, that the influence should 

not have affected the north coast of the ASgean Sea 
and have penetrated up the Vardar valley as M 
Vassits savs It did, and have greatly Influenced the 
Danublafi Bronte^Age civilisation We believe that 
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the independent North (ireek Neolithic and Chaleo* 
lithic culture \\ is no bar to this and that itself it 
was much more affected by the Mlnoan culture than 
its discoverers believe For us, then M Vassits and 
Mr Wace are both n^^ht 

Ihe great import mcc of the Thessalian discovencs 
for the Tiistory of the orif^in of Luropean civilisationH 
IS evident It his neier st'emed to the present writer 
probable that the chinj,es from the aj,e of Stone to 
that of Metal and from the ige of Bronze to that of 
Iron each necess«irily tot>k place at about the Mime 
time ail over the Luro|>can and Mediterr me m 
world, iron for mst mce seems ccrtaml} to have 
been used sporadically bv the 1 |.,vptians as early 
as the time of the fourth and sixth dynasties about 
3000 B c whereas even m boiithcrn 1 urope it does 
not appear much before 1000 bc and now we see 
the same thing In this case of the continued use of 
stone, for long exclusively by a lar^e community in 
northern Greece down nearly to 1300 or iz<x) b.c 
and contemporaneously with the existence but two 
kundsed mites- off of the head centre of the splendid 
Bfioaze-age ciYihsation of Minoan Crete We are 
ogam reminded that though nature m/id jacti pet 
zoifum human activity does progress in precisely Uiis 
haphazard way Our archaeologists too much under 
the Influence of the professors of natural science have 
assumed that the evolution of human progress was far 
more even and equable than actually was the case 

The Greek sculpture of the later period takes up 
less space In this year’s Annual than in that of last 
year, there is only one short article by Mr Wace on 
an intcxcsting Pcrgamenc head found at Sparta 

Profit Burrows andr Mr Ure contribute an account 
of their excavations in tombs at Rhits6nu(Mvkalessos) 
which have produced large quantities of pottery of 
the classical period and there arc interesting articles 
by Mr Hasluck on the topography of I^conia, and 
by Mr Hogarth on Hicrapolis the ancient 

sanctuarv between Alepjio and the Euphrates other 
wise called Bambyke or Mabog the modem Mambij 
Mr Hogarth publishes several fragmentary Greek and 
I atm insenphons and graffiti of Roman days from 
this ancient holy place H R Hall. 


GOi4T.S AND \f\LTA FFVER 

A QUESTION asked m the House of Commons 
on June 13 illustrates the desirability of mem- 
bers of Parliament becoming familiar to some extent 
with scientific facts before concerning themselves with 
subjects in which such facts are involved 
Tnc question was in regard to the part played by 
the goat in tfic spread of Malta fever and arose out 
of a misreading of the evidence given before the Royal 
Commlstion on Vivisection (Q 14 242) The ques- 
tion asked was to the effect that seeing no goats 
had been infected by the alleged Malta fever germ 
and that It did not give rise to any ill health or fever 
in these animals spend money on any inquirx 
regarding the part played by goats in Malta fever ? 

The emdcffice given before the Royal Commission 
was that the goats did suffer from this disease^ that 
the micro-organism did multiply in their bodies but 
that it did not give rise to any appearance of ill health 
or rise in temperature It is this that makes the goat 
so dangerous If Malta fever caused high fever and 
the other symptoms of a severe disease in the goat 
as it does in man the goat would probablv cease to 
be a danger TTie animal would be confined to its 
stable, and its milk would run dry As it is the float 
whkdt acts as a source of the vims of Malta fever 
continues to accompany the herd Into the town or 
village, appears the picture of health, and seOretes 
quite as much milk as its harmless neighbours 
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This it a matter of practical importance bince 
the Maltscse themselves refute to believe that M^ta 
fever is milk borne although the CommtstuMi tent 
out in ioo 4-^5’**6 to investigate the disease proved this 
up to the hilt Since then the Maltese have been 
exporting their Malta fever-carrier goats, and spread 
ing this serious human disease far and near That 
this should be permitted would seem to be be>ond 
belief but looking nearer home, we must romembe** 
that our own milk supply is not quite free from the 
tubercle bacillus 

The American Government attempted to import 
Maltese goats in 190b The drinking of the milk of 
these gave rise to an epidemic of Malta fever on 
board the vessel which conveyed them from Malta 
and a woman in the quarantine station in America 
became infected The teouel to this story is told in a 
recent report of the Board of Agriculture of America 
The goats remained under strict quarantine and in 
spection for some two years those showing marked 
infection with Malta fever being slaughtered from time 
to time The result is that all the animals imported 
have been slaughtered»even the kids bom in America 
— not a single animal could be saved on account of 
Malta-fever infection 

This disease is becoming more widespread every 
year Last year the Sle^ng Sickness Commission 
of the Royal ^iety discovered an epidemic of it 
ifTecting a large part of the native population round 
the shores of flake Albert Edward, in the south-west 
corner of Uganda and the native goats m that out 
of the-wny place v^ore found to be the carriers, just as 
in Malta 

In regard to the result of forbidding the use o : 
goats* milk to the sailors and soldiers in Malta it 
cannot be too often repeated that this simple order at 
once led to the extinction of the fever in the garrison 
This does not of course refer to the native popula 
tion among whom the incidence of the disease is as 
great as ever In 1905, before the preventive measures 
came Into operation there were 643 cases in the 
Army alone in 1906 147, In 1907, 11, in 1908 5 
in 1909 1 , in iqio o 


THE A/AC AND THF ROYAL SOCIETY 

A mong the addresses received by the King at St 
James s Palace on June 9 was one from the 
Rojal Societv which was presented by a deputation 
consisting of Sir Archibald Geikie (president) Sir 
Andrew woble (vice-president) Mr A B Kempe 
(treasurer and vice-pr^ident) Sir Joseph Larmor and 
Prof J R Bradford (secretaries), and Sir William 
Crookes (foreign secretary) with Mr K Harrison 
(assistant secretary) beanng the mace 
In the course of the address It was stated — 

We are proud to remember that no Icsb than forty-ieven 
veani King Edamrd was graciousiy pleased to enter 
the Felbwsbip of the Royal Society, and later on hU 
accession to the Throne to become our Patron 
Your Majesty enters upon the duties of your high statkm 
with a wiatf personal Knowledge of the Emplio and Its 
various peoples than was evw possessed by any previous 
Sovereign of this country Your subjects have had many 
adMfs that this extended knowledge nos been oocomponled 
bf^an active sympadiy with every cause and mavement 
that wilf promote ttielr welfare and happiness The interest 
which your Majesty has shown in the progress of discovery 
and invention assures us diat these elements of national 
greatness wfll continue to receive your favour and protec 
tion 

HU Majesty repbed as follows — 

I thank you for the loyal oddresi^ of condolence from 
the president, oDunsil and Fetlows of the Royal Society 
on the death of my beloved father It Is a consolatikm to 
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feel that your society, numbering amongst its fellows the 
most dliunguished men of science of thU countiy 
sympathises with me in my temble bereavement 
Your words of aj^recUtion of the character of the late 
King ore very welcome to me He alwajs regarded wMi 
the deepest interest those st.ientl6c discoveries, and thoee 
applications of discoveries already made which have been 
of such supreme Importanoe In the advancement of civilisa- 
tion I also have watched with close attention the woric 
of your society and it is my sincere hope that its prosperity 
wilt continue and that a Feltowship of Hie Royal S^ety 
will alwajs be esteemed one of the highest honours which 
can be earned by devotion t6 the cause of science 
1 desire to thank you most cordially fbr jour congratula- 
tions on my accession to the Throne and to assure you 
of my sympathj and support in your beneficent efForts for 
the promotion of natural knowledge I gladly accede to 
lour request that 1 should Inscribe my name as Patron In 
\our charter book 


PKOI* OEORGE F BARKER 

P rop barker uhose death was announced 
Inst \^eek i^ns one of the most genial men of 
science on the other side of the Atlantfo He was a 
frequent visitor in London, and invariably of recent 
years during the period of his stay, he was made an 
honorary member of the Athenssum He was born in 
Charlestown Mass in 1835 on May ag 

last He was educated in the Boston public schools 
finishing at Yale where he graduated m 1858 
The American 8>stem of education is continuous 
and methodical, and whatever line of pursuit an 
American boy Is prepared for, he is ultimately turned 
out well drilled tor his future career Barker com 
menoed in the Albany Medical CcHle^ where he 
received the degree of Doctor of Medicine in i8f^ 
and was appointed professor of chemistry at Wheaton 
College Illmois Thence he proceeded to Hie 
Western UnivcTsitv of Pennsylvania in the same 
ciipacit\ but later he became professor of physio- 
logical chemistry and toxicology In 187a he was 
appointed professor of (Hivslcs at the University of 
Pennsylvania in Philadelphia and there he taught 
until 1900 when he retireo on account of til healHi 
Prof Barker wa<t an admirable teacher and ex- 
pounder but he did not undertake much research and 
therefore his name is not so well known in the icien- 
tific world as that of many of his countrymen He 
wan much engai^ as an expert witness especially in 
patent cases He acted as United States Commis- 
sioner to the Paris Electneal Exhibition of 1881 to 
the Electrical Exhibition held in Philadelphia in 1884 
and he took a very prominent part on the Jury of the 
electrical department of the great exhibition In 
Chicago in 1893 He was a past president of the 
American Chemical Society and of the American 
Association for the Advancement of Science He bfiA 
served as vice-president of the American Philosophical 
Society the headquarters of which are in Philadelphia, 
sifice i8q 9 His English friends will miss hint very 
much when they vlrit America* 

NOTK^ 

Sia John Gavsy C B will deliver the Jpmes Forrtst 
lecture at the Institution of Civil Engineers oq June as 
The subject will 1>e * Recent Developntats of Tdkgrajihy 
and Telephony ’ 

A coNVUOAZSONi of Instltiitfon of Electrical 

Engineers will be held at tne Natural QUtocy MimuAi 
South Kensington, on Tuesday June ^ > 

PaoF t W RicHkSDS has accepted thp^IhldMtfoa of 
the council of the Chemical Society to dellvpr the Foradajf 
lecture of the society next le esl on 
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Ttiic death U announced at the age of eighty four years 
of t^f W P Bloke* emeritus professor of metallurgy 
geology and mining and director of the School of Mines 
Of the University of Arizona 

A cosRBst^Ni>BNT says he would like to ask Messrs 
Cowell aod Crommelln whether it Is not highly probable 
that the Star of Bethlehem was after alt nothing else 
than Halley s comet ? Wo submitted the Inquiry to Dr 
Cowell who has been good enough to reply that he does 
not consider it highly probable that the two objects 
are identical 

It is proposed to establish under the title of the India 
Society an association to promote the study and apprecia 
tlOn of Indian culture In its aesthetic aspects The new 
society will publish for distribution to its members works 
showing the best examples of Indian architecture sculp- 
ture und painting und wilt assist in the preservation of 
the traditional arts and handicrafts of the Empire The 
honorar\ secretary is Mr 1 W Rolleston Ardeevln 
Christ Chuich Road Hampstead, N W 

The National Association for the Prevention of Con 
sumption is inaugurating an educational campaign against 
tuberculosis So great has been the success of the 
Travelling Tuberculosis Exhibition that the council is con 
vinced that the time has come for a vigorous and wide 
spread effort A special appeal committee has been 
appointed over which the Fnrl of Derby will preside to raise 
funds Its object is to raise an annual Income of 5000! 
for the purpose of spreading information on the question 
of the cure and prev ntion of consumption This cam 
palgn is to be carried out by means of travelling tubercu 
losis exhibitions caravans with lantern -slides for smalt 
towns and villages popular lectures an information 
bureau and the distribution of literature The coopera 
tion of all persons Is solicited to aid In raising the fund 
Which will be applied entirely to educational purposes as 
the committee feels that if the country can be aroused to 
a comprehension of the loss In life and money occasioned 
by tuberculosis and the methods by which the disease can 
be controlled ultimate conquest is assured 

Tnr Italian earthquake of June 7 referred to last week 
occurred in a district which is frequently disturbed by 
shocks from more or less distant centres but in which 
they rarel> originate Avellino where the recent shock 
was strongly felt Is thirty miles east of Naples The 
epicentre of the earthquake was however about thirty 
miles still farther to the eist Including the villages of 
Calltri and San Fele at both of which there was much 
damage to property and some loss of life The onh 
Important earthquake which is known to have occurred In 
the same centre Is that of September 8 1694 when more 
than four thousand lives were lost Cahtrl was then 
entirely destroyed and at least 700 persons were killed 
The epicentre of both earthquakes lies onl> a few miles 
to the north west of that of the great Neapolitan earth 
quake of 1857 and not far from the continuation of the 
isoselsmal lines drawn by Mallet in his well known report 

Faor RoKAtD Ross in on address to representatives of 
the missionary societies of the world meeting at Living 
stops College on ^Commemoration Day Juno ii urged 
that mluiOrtarles, hke the priests of old idiould be healers 
both of the mind and of the bod/ He suggested that 
mUsionorisa might ascertain, by the examination of the 
apUen whether children in the tropics were affected by 
malaria and that this would give a rough indication of 
tb» amount of malaria In the district He suggested that 
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qumlne might thi n bt, administered to the children in the 
district and that this would tend to check the spread of 
the disease He also hoped that they would be able to 
assist In drainage schemi k so th it the breeding places of 
mosquitoes might be eradiiutcd He thought all mission 
nrles should ha\e suih training, as that ^iven at living 
stone College in order to be inabled to share In these 
bunitar\ precautions. 

Many meteorologists will ht glad to learn that the 
activity of the British Rainfall Organisation founded some 
fifty years ago b> the late Mr f J S>mons has been 
placed upon a perm inent footing bv iht transfer of the 
management by th< direitor Dr H R Mill to a strong 
representative board of trustees inU rested In rainfall work 
The board will consist of Dr Mill (ns chairman) Mr I* 
Druce (treasurer) Mr R M Barrington Sir Alexander 
Blnnle Mr C L Brook Mr C J P Cave Mr D W 
FreshfteM Dr H Mellish Sir John Murra\ and Mr 
J is Wood Tht board with the aid of other obeserven* 
Will form an endowment fund for the continuance of the 
work which hitherto hus n dependent on the efforts 
of Its promoters and voIunlar> contributions The 
observers now number neartv $*>00 and thi nciumulated 
records are quite unique Dr Mill now makes over the 
^hole of the documents and the lease of the headquarters 
in Camden Square to the board of trustees as a fn e gift 
for the benefit of mtteorologiial science 

Tint fifteenth annual conj^ress of the South-eastern Union 
of Scientific Societies was held at Cuildford from June 
8 to 11 Dr D H Scott h R S wtk surcM'ded as presi 
dent by IVof hrnest C ardner who delivered a discourse 
on the evolution of classical art Some of tlu papers read 
were of much local interest not ibly one b) Mr H Burv 
on the relation of the Rivir Wey 10 the Blackwater and 
the Arun — a study of river-development on the lines laid 
down by Prof W M Davis Another local paper dealt 
with the Pilgrims Wav betwem Famham and Albuiy in 
which Mr J r \ Chft dwussid the question whether the 
route was along the higher or the lower road Mr E \ 
Martin explained his experiments on dew jionds made with 
the view of determining the wav In which the supplv of 
water was maintained Dr W Martin showed in a 
karned paper how the bird s-oje views and maps of the 
sixteenth and seventeenth cpiituries should be Interpreted 
A lecture on colour In insects W-as gi\*n by Mr J W 
Tutt in which he pointed out the need of obtaining definite 
information respecting the (hang s which bring about 
differences of coloration Dr \ lughjn Cornish lectured 
on waves In sand and snow and Mr \ R Horwood of 
I^icester, referred to the extiiulion of crvptogums The 
Rev R Ashington Bullen is succeeded as honorary secre 
tary of the union bv Dr William Martin who wiU be 
assisted by Mr Norman Orav Ntxt jear s congress will 
be held at St Albans under Sir David Gill K C B 

The University of California continuing the Investlga 
tion of the numerous shell mounds on the shores of San 
Francisco Bay, publishes in the fifth part of vol vii of 
ita Proceedings a report on that at Ellis Landing by Mr 
N C Xelson This is one of the largest of the series 
and the period required for its accumulation is estimated 
at more than three thousand years From the very 
beginning it waa used both as a dweUing site and place 
of burial and It was occupied by the Californian abort 
glnes up to a time not long antecedent to the European 
diaoovery and occupation of the country The earliest 
occupants were not savages of the lowest grade and there 
it throughout the strata distinct evidence of the evoiu 
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tion of cuhure The later Inhabitants were skilled in 
various industries and made Journeys to or had trade 
relations with distant tribes Even if It was from time 
to time occupied by migrants or enemies these people were 
all essentially of the same typSi and the last were Indians 
similar to the inhabitants of Middle California within 
historic times 

Messrs Ditlau and Co have pubU^ed part iv of the 

Tnasury of Human Inheritance ’ the publication con 
turning p^igrres illustrative of the inheritance of vanous 
defects or other characters issued by the Oalton Labora 
tory for National Eugenics The present part contains 
pedigrees of a targe number of cases of hare lip and deft 
palate, with Introductory explanation and bibliography by 
Dr H Rischbleth pedigrees of hereditary deaf-mutism 
collected by ihe Eugenks Laboratory and pedigrees of 
congenital cataract, collected and annotated by Mr N 
Bishop Harman The pedigrees are given in the same 
general style as in previous parts and the first and third 
articles are Illustrated by a number of plates which are 
exceedingly well reproduoed 

Mr M OsiiiUA of the Bureau of Scientific Researches 
a lalhoku has been enabled to add twelve speaes to the 
twenty-nine recorded in Stejneger s Herpetology of 
Japan &r as indigenous to Formosa Of these twelve 
additions four species and one subspecies are regarded as 
new to science Mr Oshlma • paper appears in vol vii 
part ill of AHHotationei Zoologtcae Japonenstt which 
also includes four articles on as many groups of Japanese 
invertebrates 

To the June issue of Witherby s Brithh Birag Mr H 
Wormakl contributes an exquisitely illustrated article on 
the attitudes assumed by the mallard and certain other 
drakes during the period of courtship The performance 
generally commences by four or five mallards swimming 
round a duck with their necks drawn In and then suddenly 
lowering their beaks, and at the same time raising them 
selves nearly upright in the water and drawing the beak 
up the breast For the otf)er actions we must refer the 
readers to the paper itself as they are difficult to describe 

In their thirty-eighth report (1909-10) the directors of 
the Zoological Society of Philadelphia state that In 
December last a large number of animals collected by the 
Smithsonian Institution expedition to East Africa under 
Mr Roosevelt were temporarily accommodated in the 
gardens previous to their transport to the National Zoo- 
logical Park at Washington Specimens of Thomson’s 
goxelle, waterbuck, Coke s hartebeest and wart-hog be- 
came, however the property of the eocicty The last 
named species, we regret to see figures In the list as 
Macrocephalus in place of Phacochoms When a name 
fits an animal eo admirably as the Utter does the wart 
hog It ought in no circumstances to be changed 

VVf^ve to acknowledge the receipt of the report of the 
director of the Zoological Gardens at Gixa, near Cairo 
for 1909 in which It Is stated that the eeason under review 
was unusually favourable to |he animals although the 
Wnber of visitors was s6 239 lets than in the prevloue 
vear To the Ute and preeent Gq ye rnors of Sraar the 
gardens were indebted for a large and representative ool 
lection of animals fom the Blue Nila, white a feature of 
the year was the large number of species which bred In 
the menagerie Jungle-cats and faxes were reiponsible for 
the deaths of several animals, while to rats, owls, Ik 
may probably be attributed the disappearance of many 
others 
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In past years locusts have caused enormous lo s se s in 
South Africa to the farmers, who have usually, on religious 
grounds, taken no steps to destroy them Since agrl 
cultural departments have been formed locust officers have 
been appointed whose duty it is to collect Information 
about the swarms and the pUces where egge are Uld and 
to take such destructive measures as may be necessary 
The report of the chief officer for Cape Colony for the past 
season has recently been Issued in the Agricultural Journal 
of the Cape of Good Hope (No a, 1910) The most 
successful method of destruction is to spray the veldt with 
a dilute solution of sodium arsenite and trea c le, or if the 
grass Is too short to scatter some finely chopped green 
vegetation bran, or even voetgangers * t^mselves, 
previously soaked in the solution When the swarm comes 
abng It is immediately at^peted by the treacle, and eats 
with gnat voracity so that the Insects soon begin to 
sicken and die It is even recorded that a second swarm 
has come up and devoured the first two swarms thus 
perishing through one spraying At an earlier stage tlM 
destruction is a simpler matter— the insects are sprayed 
ilnni^dlhtely they hat^ out Whqrevcf these metfajods are 
adopted damage from locusts becomes comparatively 
smalt and as soon os the religious scruples of the farmers 
can be overcome and adequate help is rendered the locust 
plague will cease to be formidable because it can be 
controlled 

Mr E Heron Aulxn writing from Large Acres, Selsey 
sends an account of the extraction of several colours by him 
from purple iris fiowera The petals of from twenty to 
thirty flowers of the deep purple Iris which were either 
quite withered (shrivelled but still moist) or Just beginning 
to wither were put into a Jar and just covered w th 
alcohol At the end of ten minutes, (1) a bright and typically 
iris reddish purple solution was produced (a) these soaked 
(in alcohol) bloNSoms squeezed fairly dry and steeped in 
plain cold water for ten minutes, gave a bright ultramarine 
blue solution with no trace of purple or red (3) these 
alcohol-soaked blossoms, left in the water for an hour gave 
a deep (almost tndtgo) blue solution with no trace of purple 
or red Another similar lot of blossoms cut just above 
the seed pod were steeped in enough akcdiol to cover them 
for three hours and gave a rich crimson solution with no 
trace of blue or purple* Several odter brilliant and distinctive 
colours were obtained by various treatments of blossoms 
and residues Mr Heron Allen’s interesting observations 
remind us that while we have in this country a wide range 
of blue and red as well as of yellow flowers there Is not 
with the exception of woad (/mhi tinctoria) a single 
indigenous blue or even red colouring matter which has 
ever been of any importance as a dye-stuff Many years 
ago woad was used to some extent as a source of indigo, 
while weld (Beseda luteola) dyer s-broom (Gsfrifla tfna- 
toria) end many other yellow dyes were also employed but 
we were dependent upon foreign countries for our colburing 
matters even when natural dye-etuffs were ueed The 
chemical constitution of the colouring matter of m purple 
Iris does not appe ar ^ve been Investigated but the 
results obuined by Heron-AUen may probably be exF 
plained by the extraction of traces of acid and #lkaUne 
bodies by the solvents used ^ 

Mr Johs Schwidt head^ the xecent Danish expedition 
In the Thor for the Ihvesdgatloa of pfayplcal conditiems In 
the Mediterranean, has sent us a reprint of a preliminary 
r e por t oh the wtnrk of the expedition, pablliihed in La 
Gdogra^hU The Thar cruised in the Straits of Gibraltar 
and along the north eodst of Africa to SardMii than 
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expl 4 >red the western ItftHan coast and made some obser\a 
tions further east In the southern Adriatic and off the 
coast of Greece The results are of f{reat value and 
Interest Special attention ma> perhaps be directed to the 
section of the region west of the Straits of Cibraltar made 
between February so and a8 1900 whiih ma\ be compared 
adth a similar section based on Dr Wolfenden s observa 
tions made in the Silver Belle in 1904 

K the Sttstfn^iberfchto of the \ienna Academy of 
Srlenceii of December 9 1909 Prof W Trabert discusses 

the connection between the temperature conditions of the 
atmosphere and the pressure at the surface of the earth 
The Inquiry is based upon observations of the temperature 
of the upper air during i903'-8 mad by the aeronautical 
observatory at I Indenberg and on the simultaneous 
behaviour of the barometer at* the ground level For this 
purpose those days were selected on which the air-column 
over Linden berg was colder than the previous and following 
da}S and vice virsa The rf suits show whr aha thal 
the barometer rises during the existence of cold air-columns 
the minimum of pressure occurs generally on the dav 
before and the niaztmum on the day following With 
warm columns of air the reverse holds good After an 
extreme of pressure a column of extreme temperature occurs 
as a rule on (lie first or second dav afterwards viz a 
warm column follows a high pressure and vice vertn 
There is at all events an intimate connection between 
temperature conditions in the free air and pressure at the 
ground level from which fact the author agrees with the 
opinion generally obtaining at the present time that the 
hope of meteorology lies in the upper regions 

An extended senes of tidal observations on the Picifii 
cnast uas obtained b) the Canadian Tidal Sur\e\ during 
the summer of loofi under the supervision of Dr W Bell 
Dawson the supenntendent of the Survey Tlierc were in 
all a series of twenty recording tide gauges in simuItunrHiux 
operation along the coast of British Columbia One note 
worth) result obtained is that the time of high and loti 
aater at the head of the long Inlets on the coast is very 
little later than at the mouth For instance at the head 
of Bute Inlet high water is only seven minutes later and 
low water fourteen minutes Hter than at Lund sixtv six 
miles below The range of the tide at the head of the 
other inlets Is only from 3 to la per cent greater than 
at their mouth This rapid progress of the tidal unduln 
tion must be due to the great depth of such inlets Where 
the depth is so great the whole surface of the inlet rises 
and falls simultaneously in correspondence with the 
impulse at its mouth given by the rise and fall of the tide 
In the open It would also appear that there is httle 
current except in the mouth of the inlet where the pulsa 
tlon takes place The results obtained by Dr Dawson 
provide valuable information upon the subject of the pro 
gress of the tide in ordinary shallow estuaries and in deep 
Inlets They are in no sense thereforet of merely local 
Interest or local application » but they illustrate the general 
question of the rate of progress of the tide relatively to 
the depth of the channel or inlet 

Tiir velocities of certain reactions between metals and 
the halogens In solution form the subject of a paper by 
Messrs R G van Name and Graham Edgar in the current 
number of the Zeittchnft fUr phystkaUtche Chemte 
(May ^4) Solutions of Iodine and brmlne m potassium 
lodi^ a^ bromide solution respecllvelv were allowed to 
react wUh mercury cadmium zinc copper and silver at 
95” C and 3$^ C and the velocities of solution of the 
metal measured Wtth Iodine the velocity of solution was 
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found to be practicalK independent of the nature of the 
metal The temperature coefficient of the reaction was 
found to be unusually lou about 1 3 for to** rise instead 
of 3 0 generalK found for reactions in homogeneous 
systems 

Si hciAI Intere I alt irhc to a paper by the late Dr 
Ludwig Mond on Somr \pw Metallic Carbonvis which 
appears (with an mtroduttion In Dr R I Mond) m th( 
Journal of the Chenutat Socict) A description is given 
of the apparatu In nu ins of which the action of i irl^nlc 
oxide on metals could Usted at tempi ratures up to 

450® and at pressuns up lo ^oo atmospheres An account 
IS also gUTn of 1 new blatk obalt C'libonil CofCO^ 
prepared b\ thf decomposition of thi nni tetracarbon) I 
CofCO)^ a*centl\ described of a ruthmiuui carbonyl of 
which only a small quontiti w-is obt tim'd as an oran^^t 
yellow deposit and of a moljbdenum carbon)! Mo(CO) 
forming hightv refrictive white crystals whuh sublime 
without melting in an ittnophiri of h)drogen or carbon 
n onoxide at 30® to 40 

1 ROF H B ni\o\ s (>r midres to the Chein nl 

Society repioduied in the Society » Journal deals with the 

I nion of Hidrogin iial Owgon in 1 lames He con 

Kidt rs that iht e\plo ion nf iht two ga e is 1 diitH't 

ictiOnf (i) bectUhe Wtll-drad mixtures of electrohtic gas 
alwavs explode with a spark (2) bet ause the m loci tv of 
explosion in a w Il-dried mixtiin is greater than when 
steam is added and (3) b* i luse the explosion wave is 
propagated exaeth in the same wn) us a pressure wave in 
the gas In the cum of the (omhustion of thf j^asi s at 
moderate tempi rnturcs ht afi,rees with Dr Baker that 
steam plays an important part in the interaction of the two 
gases but suggests (hat if once a ffamc is si art xl ihc 
presence of moisture is not luxe sary for its propagation 
During the combustion small amounts of hydrogen peroxide 
are formed whiih can bf pn served by alUiwing the jet to 

impinge on ice or on solid carbon dioxide It has been 

suggested that hidrogm peroxide is the first product of 
tha interaction and this view has br*on upporti d on \ unous 
grounds as for instance on tin ground that the prim ir\ 
interaction in a gaseous mixture imiNt be between luo 
molecules onl\ hor those views no sufficient support 
appears to be forthcoming and inin) of (he argument 
usfd tn Its fa\our an shown to U fallacious 

Tub idea first expressed b\ Lord Ra)l(igli and aftei 
warda by Prof Li benow that the high eleLlriiaJ rrsistivit) 
of alloys was due to tliermo-clw trie forces set up at the 
points of contact of the constiluonts of the alloys has been 
taken up bv sevrrxt ph}siLists but no attempts to establish 
its truth experimentally have succrt ded In the Physik 
ahsche Zeitschrift for May is there i« a communication 
from Mr K P Brooks whuh appoam to prove definitely 
that the idea is untenable Mr Brooks hasonoasured the 
resistivity at different temperatures of columns consisting 
of a large number of thin gold and silver discs and of 
sticks of compressed gold and silver dust and has found 
that their resistiviti and their temperature coefficient of 
resiRtivit) lie between those of their constituents and varv 
witlf composition according to the ordinary law of mixtures 
Alloys of the two have on the contrary higher resistivities 
and lower temperature coefficients than have their con 
stituents 

In the Bevue g^niraJe dcs Sciences of April 30 Prof t 
Cohen of the Universit) of Utrecht wrrites of what he 
terms the * infectious disease! of metals Under this 
lieading he describes t)stematic observations on the alk>- 
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tii>pic transformation which metallic tin undergoei at 
moderately low temperaturea More Interesting became 
of far wider Importancat however are his observations 
and views on what he temls the moladic d dcrouissage 
this IS in reality simply a process of spontaneous anneaU 
jng or re-crystallisation whidi occurs in certain drciim 
stances in metals which have been severely hardened by 
plastic strain 5 o long ego as 1900 Ewing and Koetfi^ 
hain showed that when pure lead has been freshly omsbed 
or rolled the minute crystals commence to growi even at 
the ordinar\ temperature at a rate which produces vislblje 
changes in a few weeks Prof Cohen *■ observations show 
that processes of this kind are not confined to lead but 
occur also In harder materials e^iecially In hard-drawn 
brass thus accounting for the spontaneous crocking of 
cartridge-cases which occasionally occurs in proedoe after 
A lapse of several years from the date of manufacture^ on 
the view that the re-cr3rstaUitat!on procesa Is accompanied 
bv a change in volume The whole procesa Is favoui^ by 
any rise of temperature to that the phenomena are more 
readily observed in hot climates Whether such action 
takes place at possibly a still slower rate in Iron and steel 
Is a problem still to be Investigated An important fact 
brought out by Prof Cohen s experiments, however, Is 
that the process of re-crystallisation Is InHiated afld 
accelerated by Intimate oontactvtrith a piece of the aame 
metal in the stable or ** annealed condition , it ls« indeed, 
this phenmenon which leads Prof Cohen to describe the 
whole proce ss as an ** infectious disease '* of metals. 

Thi Sngineer for June 3 contains a description of the 
Druitt Hatpin system of thermal storage recently Installed 
at the Kings Road works of the St Pancras Borough 
C^ncil Electricity and Public Lighting Department 
Each of four water-tube boikrt hat been fitted with 
a Storage vessel and some figures regarding the perform 
ance of the plant are certified by Mr Baynes, the borough 
electrical engineer Each boiler, as originally installed had 
a piaximum normal evaporatl^ of about 11,000 lb per 
hour One boiler fitted with a thermal storage drum was 
run for ah 51m , the storage drum being full at the 
start and empt) at the finish During this time the 
average evaporation per hour waa found to be 17 543 Ib , 
•or an Increase of 59-5 per cent more than the normal 
During this test the average working pressure was 185 lb 
per square inch the temperature in the drfim 360^ F 
and the draught at the boiler exit <^5 Indt by water-gauge 
With this system It la found that deposits from hard water 
are found In the storage drum rather than in the boiler, 
and are therefore not subjected to the heat of the fumsjce 
which would bake them to a hard scale Such dsptft ts 
are very easily blown ofi from the storage drum in a soft 
powdexy state 


grants in relation especially to electrical science* Tho 
author hopes that die advantages to be gained by legist 
latmg for the promotion of scientific rejnandi, vdiert U 
affects purposes of general utility and advantage, wlU 
receive serious consideration 


OVR ASTRONOMICAL COLUMN 

.Tub Mmoa of Junb i*— Fprtber observations of the 
large meteor of Juno i ^ 40m have been received by 
Mr Denning from various parts, add they are in very fair 
agreement with each other and dfitfr the values given by 
him for the height radiant, lie , In Katuu for JunO 9 

Itie meteor was seen from Claphom Common pMung 
from a few degrees below the winters in Ursa to 

a place just xiorth of ** The Twins ' The traU tvas a 
rawJishAeilow colour whilst the nucleus wOs a brilOant 
efectric-blue At Loughton, Essex the meteor was viewed 
during a portion of Its flight over the western sky Ttke 
object appeared extraordinarily brilliant with a blue head 
and red tail 

As an instance of the erroneous Unoressk>ns of nearneM 
occasioned by the startling histre of fireballs of this kind, 
It may be mentioned that the observer at Loi^ton esti 
mated It as seventy vards distant and thought it must 
have fallen behind a house near hhn Search was made 
for fragments, but without avail As a matw of fact the 
meteor was more than 100 miles distant llte Shower of 
Soorpilds to which It owed Its origin Is singularly rich In 
firebuli In June, and t^y form probably the ddbris of 
some difteveM periodic comet the materials of which are 
now distributed into a wide stream 

Coming Total Bcupsbs of trx Sun -^Frorn Dr Pk> 
BmanuelH we have received an abstract frmn the Rfofito 
di Axtronomta s Sefsaas ajfffif (April) in whidi he discusses 
In detail the conditions of the totiu solar eebpses of the 
sun on May 9 1910, April 38-09, Wt and April ij 1913 
The eclipse of 1911 will have a period of totality of nearly 
five minutes and the line of totality will completely 
traverse the Pacific Ocean commencing on the east coast 
of Austratia It will terminate at a mort distance from 
the west coast of Central America A small chart given 
Dr EmanuelH shows the path of the shadow touching 
the islands of Nassau Samoa, and Tonga Vavau Island 
will probably afford the best locale for obsenraHons and 
at the port Nelafu on the south-west coast totaliW 
will last for 3m 36-8S with the sun at an alHtudfr of 43* 
At Tau, in the Samoan archipelago totaUty will endure 
for am 13s the altitude being 51* The last Island to 
be traversed by the diadow will be Nassau which Is 
practically an uninhabited desert is8o metres long and 
914 metres across but here the duration of totally will 
be 4m KM , and the altitude of the sun 57* 

Tna Niw Canals on Mars —In No 431 of the Ohieroch 
tary (p xi^ M Jonckheere states that from observatlona 
made at Hm, there can be no doubt as to the reality of 
ihe two new canals recently described bv Prof l^wril 
Independent observations by M Jarry Desloges and him 
sdlf disclosed these features, which vrere carefully studied 
at the Hem Observatory 


SCxsaas Longmans, Gobbn and Co have published a 
third edition of F Mollwo Perkinli ** (juafitqdve 
CfaMttfcal Anaiysfs Organic and Inorganic ” The flj^ 
ddffwn of ^ work was reviewed In our issue of August sd, 
^901 (vqI txlv p. 397), and ft Is sufflcleUt to ptdnt out 
that to the present tome has been added 4 short secaon 
w^g with sqme of the rardr elements and a neUr ^v^pter 
on^ewereaf salts 


A Tmau edition of Mr Walter B Priest s ** Scheme for 
the Promotion of Scientific Resesreh ’ has been published 
by Messrs Stevens and Sons, Ltd We dealt with the 
second edition sonMWhat fully in our Issue of January ax 
1909 (v<d txxU, p 345) In the present e^tkm the 
administration of |^ants has been further expUlned, and 
the author of tHo book p rqposT s terms of alfocatlont of 
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Thr OiuitnivBHmsM Dxtbrmination or Stellar Vbloci 
^TiBS.-"Jn No. 4 vol xxxi of tile Aetrofikyiical Journal 
PfOf R W Wood rep or t s farther prtufress in the 
ppreptration of fight filters for use In ilbe obtoARve-nrlsm, 
^Cfidial^Virfoqltv tvorii reosntly described by fW E C. 
PkNcering. It will be reme m bered tiut by employing a 
neodymlum-rhloride filter Prof Pickering Introdu^ a ^ne 
abaorptien- Ifoa Into the spectra to whtdi the stettar Ifoes 
could be ref er red for meoaurements of^jreloclty In the fine 
of sight Prof Wood now finds that the addltSon of 
erbium chlorkto Introduoeg/Anotbsr good reforence fine at 
X 3Ah whilst with toochromatle* platetn the nano# Ifiter- 
ipace between two Ueody nilu i i i bands A k gaao night he 
employed. Wtii vapours ha befii^ hattof geauha aoM 
be obtainsdi^and he it also ncpsmsentlfig on tin magae- 
faeture of solid acreena hr ualng a aslv^ which Wntid 

aeJMIfy, aud) aa styrd 

very ] 


m 09 mom acrenw or using a WKvenL wmen womxi 

fify, aud) aa styrd Tl)te suoeesa fitoatoed ao ^ M 
promising for the final appIlcatUm of 
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EXPLORATION OF THE KARAKORAM 
RANGE ‘ 

TN the communication referred to twlow H R.H the Duke 
^ of the Abruiil givet a very Intereiting account of hie 
aapoditkm laet eummer to Baitletan, in Kaebitiir territory 
uodertekan with the object of aecendlng Ka the highest 
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f Ml. St—Tts Pssk K« from Windy Gap. 


peak in the N \V Himalaya as well as to Investigate 
the physical features of that range which his previous 
mountain work in North America and Africa would render 
so valuable by comparHon 

The rapidity and facility of modern-day travel compared 
with that of nfn years ago is remark 
able From Srinagar to the foot of 
the Baltoro occupied only fifteen da>s 
which in tfifix took me twent>-nine 
Thfr Duke proceeded via the Indus 
Valley and the Braldoh River, and re 
turned by the Skoro La and the Deosai 
Plains, all now well known and con 
stantly travelled over 

The Baltoro Oloiicr has since lAhi 
been made famous by the visits of no 
fewer than three exploring parties 
commencing in 189s who have added 
to the topographical detail of its 
furthest sources This last expedition 
wai large and well eqnii^Kd, besides 
Itr leader there were the Marquis F 
Ne^tto, Messrs. Vittono Sella F De 
Fiuppi, three Italian guide<» G Petl 
grew and A and E Brocherei four 
portwv and an assistant photographer 
and &fr Baines, who joined the party 
In Kashmir to look after the transport 
amuigemeiitt, so that the number of 
fKMters prooe^ng from Askolay was 
about jte On May iS they began 
the ascent of the great glacier the first 
caow being at UUgo on the right 
bank, ediere the marginal Ice cliff Is 
ttMtntioaed being 196 feq^ hl|^ 

The neoct d^ Rdokas on thg same 

ride, wds reached where the^party 

were dsfaloed three di^ by bad weethery snow falling and 

sovering the surface of the glacier This was made the 

bas e c pm p The magnifiesnoe af the view to the north 
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from this point of the gigantic peaks and spurs of the 
main range of which one now known as Mustakh lower 
is the most striking feature Is described. 

Beyond this camp reference is made to and a hypo* 
thesis ventured on a very conspicuous feature (mentioned 
In my paper The Claciers of the Mustakh Range 
R G Soc January 18O4)— the long line of white Ice In 
masses more or less detached und du 
tinct in structure from that of the Ice 
on cither side 1 was unable to follow 
this ice flow to its source 1 venture 
>ct another hypothesis Its position is 
central , It appeared to originate from 
the precipitous western face of Gusher 
brum and to be facial ice quite free 
from any morainic matter drawn into 
the flow of the main northern and 
southern branches but had never been 
subjected to the pressure and formed 
unoer the some conditions as the Ice 
which carried and partly held it In post 
tion This it only one of the pheno 
mena connected with these great 
glaciers awaiting elucidation and call 
mg for that cktser investigation which 
the first explorers had not the time to 
solve 

On reaching the base of Ka a close 
examination of the Mak was made 
first on the western side up the trlbu 
tary glacier named Savola leading to 
the saddle at Us head, at 863 feet It 
was a btlff ilimh steps m the ice had 
to be cut all the way up to the summit 
The Tibetan side presented a pre 
clpitous wall of rock beneath was a 
glacier fiowing west to the Oprang 
Valky probably a tributary of the 
glacier descending from the Mustakh 
I Pass As the Duke describes it tne northern flank of 
Ka seen from that side must form a gigantic wall 
I nearly 10,000 feet In height Seen well from here Ka 
was deemed Impracticable for the Alpine climber 
\ The explorers nixt attacked the eastern side and 






Fia s^-Th« Brid* PMk, 


d by the Anglo^V*trian expodi 
Alpine basin as it is described, 


reached the points attained 
Hon From this splendid A . 

Ka sritb Its precipices and snow cone shows Itself in all 
Its spltfidour. the dUBcuities of its ascent were apparent 
and tlM had to declare themselves conquer ed t hat only 
In an aeroplane could the lummit be reached Prom th* 
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water parting on this side they saw a precipitous slope on 
the libetant side^ not vertical as at the Mia Savola but 
a very crevassed glacier Tbe Italian guides and porters 
might have descended, but returning was the difficulty 
The Duke was under the Impression they would see from 
here the Oprang Valley however he was surprised to find 
a great glacier flowing south-east separating Windy Gap 
from a great mountain chain which appeam to connect 
with Staircase Peak on the north this glacier received 
numerous tributaries from the eastern face of the Stair 
case and mountains south of Windy Gap Hie I^ke sa>s 
that here are two important geographital problems to be re- 
sotved^how the chain it attached to Staircase Peak and 
where the glacier the travellers saw emerges From Windy 
Gap and Sella VIttoria Sella the eastern peaks of Gusher 
brum were seen and the Duke suggests that the glaclet 
from there and the Staircase was the one seen b> Young 
husband from the Oprang Valley A most pluck\ attempt 
was made by the Duke and two porters to reach the top 
of Staircase Peak but after a night at si (ico feet they 
were baffled by a bergtehrund which they failed to work 
round hrom here Ks appeared* more than ever In 
accessible It is recorded also that its northern face is 
precipitous also that towards the east chains and moun 
tains Were lost in the distance 

Rejoining his party on June aS, the Duke determined to 
make a final effort to ascend the Bride Peak (Kb) 25 119 
feet Ascending the main Baltoro glacier from hootstool 
Camp of Conway on July 3 he and Sella started for the 
Kondus Saddle the view they obtained from this point 
20 772 feet compensated them for all thev had gone 
through To the south it lay over the Kondus Glacier 
embracing Peaks K7 K8 and K9 he noted that this 
valley trends to the cast then bends to the north coming 
round Golden Ihrone and Hidden Peak and perhaps Joins 
the pass at the head of the Ordoch Glacier of Young 
husband 

Although the work was most severe and many camps 
were in exposed and trying sites great praise is due to all 
and the account Is written in a most natural, unpretentious 
way rhe value of the Italian guides on work of this 
nature Is well exemplified for when they were on the 
Chogolisa Saddle and Sella had left for Rdokas they 
prevdied on the Duke to wait for fine weather and attack 
the Bride Peak and the httle party actually stayed 
three weeks on this exposed ridge of si 000 feet 

The ascent was finally made, and a point 24 s77 feet 
reached close below the summit when dense mist coming 
on and the remaining 500 feet being of a dangerous nature 
they reluctantly had to descend haWng attained the hif^st 
altitiH^ yet reached by man More it was impossible to 
do The Duke trusts some future traveller f^fiting by 
W* may some day reach the magnificent summit of 

the Bride Peak (Fig 2) The future surveyor who may be 
sent there is taught a valuable lesson by these most capable 
mountaineers towards tbe securing of an accurate plane* 
table survey of the wonderful unknown country lying to 
the eastward With the numerous peaks fixed by the 
tnangulation It Is shown conclusive^ that the area occu 
pied by the Tcrim Gangrhi and gUefer together with the 
Snowy Range- front which*' the Ksmo Glacier descends 
cwld All be lapped and dosens of peaks fixed from points I 
ab^dy vl^ted by the Duke of the Abruol and Dr Long ' 
staff surolemented by a few others at the head of the 
Kondus Valley and those seen from the Mustakh Pass 
crossed by Younghusband 

H H Godwin ^vsTl^ 


RTIIhR OBSERVATIONS OF HUIE\S 
COJfJfT 

A ^ NUMBER of further observations of Halley $ comet 
we recoded In Nos 44»S-« the AMironomtsche 
MocArMfen In No. 4416 (p 4D1) Prof Max Wolf gives 
a sketch showing the po«lt&i of the tail on May 13 at 
t4h ^6nigs(unt M T ) A slight curvature 

Rhs noted the convex side being towaids the north 
and the extremity of tbe tall lay on a line joining 
a ^uulci and 0 Aquaril From this Observation it was 
that the actwl ot Che tall was about 45 

mlillon klkwietres (efl milHon miles) whilst that part 
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through which thp earth would ^ss if passage took place 
was at least 3° broad. Qbservations extending) from May 
17 to 24 indicate* that tbe halos observed at the Kdnigstuhi 
Observatory on May 10 were more than twice as strong 
as those observed on the other da>s Dr Cerulli directs 
attention to an apparent shortening of the tail towards 
ifih (MET) on \lajr ig which he ascribes rather to 
the alteration of direction in regard to the tine of vision 
than to the approach of daylight 

Herr \ Micthe records that at the photographic observa 
lory of the Rotal Technical High School Berlin on 
May 24 the nucleus of tbe comet was seen to occult the 
H.5 magnitude star \ G Lps 1 4615 for 28- 1 wnxmds 

the star was k>si in the brightness of the nucleus, but 
9h om 4CH5g (MET) It was again seen amongst the 
matter streaming out from the nucleus It then appeared 
as an absolutely sharp bluish point of light and suffered 
no apwent alteration beyond a slight twinkling Herr 
Osthoff records some cloud observatloni made at Cologne 
on May k) but found nothing which might be ascribed 
to the action of the lumet s tall the 22° nolo around the 
sun is accepted ns the natural result of the presence of 
the cirrus clouds observed 

Observations made nt Warsaw on Alay 26 indicated that 
tlic axis of the tail in the plane of the comet s orbit made 
an angle of 11® with the radius vector at distance o-iS 
from Ae head Computations by Dr Banschlewicz show 
that this would mean a delay of o4>-o>7d in the passage 
of the earth through the tall after the conjunction of tne 
comet with the sun 

No 33 of the Comptes rtfidus for June 6 contains 
hcveral further reports of observations of the comet 

MM Luizet and Ouillautne (p 1492) give a tlsum^ of 
their observations since early in December 1900, directing 

peclal attention to the changes which took pl^ in the 
form of the nucleus the structure of the various parts of 
the head and the extent of the tall after the teglnning of 
Vlttich On Ma\ It was noted that the pronounced 
flattening of the nucleus was In a direction perpendicular 
to that observed on May 14 

MM Cirera and U bach give the results obtained at the 
Observatoire d< 1 Hire (Spam) during the period May 
ii-3f> from observations of terrestrial atmospheric mag 
notic and electrical phenomena Some disturbances were 
recorded on May iH and 19 but the authors believe that 
thc> were not connected In any way with the comet 
although they hesitate to pronounce definitely on the sub 
jeet until the results have been more fully considered 

M Comas bolu of the Fabra Observatory describes 
(p 1496) a very brilliant projection of gus from the nucleus 
on May 31 A photograph expo^ for eighty three 
minutes showed that this projection extended some million 
kilometres from the nucleus In the direction opposed to 
that of the sun A condensation in this projection gave 
the appeal ance of a second nucleus, which on June 3 was 
about 40^ from the {binary nucleus and was some three 
m ignitudes fainter Between these two nuclei there 
appeared to be an alignment of very feeble stellar points 
but these were so faint as to be doubtfully seen A pboto- 
gcaidk taken with* ninety minutes’ exposure on this date 
showed among other interesting details a long aigrette 
emerging from the nucleus and forming a medial line in 
the tall On June 4 the secondary nucleus was Invisible 
but the primary was accompanied by four condensations 
which travelled rapidly away from it In no minutes the 
principal one of these was ditplaoed 59', in regard to the 
primary in the direction of the tall 

M Xrlarobini also directs attentkin (p 1406) to the 
breaking up of the nucleus on June 3 To him it appeared 
that the. comet had split Into two nebulorities each having 
a nucleus the only difference between their aspects being 
that one was considerably fainter than the other He 
also remarks on the rapid alteration of the form of the 
nuclei ilfw May 14 Prior to that oate It had bm ^ 
tiuctfy nebuloue and eUl|rtlcal, but rince tiien It has appeared 
as a sharply defined point 

As nwntfon^ previously In NAnmftt M Jean Maicart 
evened to Tencrlffe to <waerve the ooiAet. and set up his 
Instruments on the spot oc^ed by Ptasri Smith Is 
Ho (p t^) M instruments and the sheSv 

fng condlmns during nls two monriis’ sojourn at the 
htatkm At an altitude of syijj metres he was Well above 
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the uiusl clouds and cml> on one ni^t wm the tky 
obecured Further he giveif a detalira account of his 
obaenpations of the sky on the night of May 18-iq but 
bqrood an exceptional!) fine display of the ^iacaf light 
no spedal phenomena were remarked 

Photogmplis of the comet taken at HelwAn Kodalkanal 
Johannesburg^ &c were shown at the meeting of the 
Royal Astronomical Society on Friday lost and all of them 
show plainer what a striking object the comet was in nwre 
favourable latitudes and in dearer skies *1 he long 
straight tall is seen to have a ver\ complicated structure of 
fine nlameiits and waves 

Several observei s have forwarded to us accounts of 
recent observations of the comet Mr I^nch of Malta 
University states on June 8 that the comet had be<n seen 
every evening since Ma> 20 and although fainter the 
tall still extei^ed some ao® or 30® It was btst seen on 
June I when the tall extended nearl} to Jupiter He 
also remarks on the change* in the appearance of the 
nucleus which latterh was quite stelLr m character 
and of about the second magnitude 

Mr J W Scholts of Grimscar Huddersfield sends an 
account of obsci vatlons made 'it Morecninbe Hay A 
sketch made at ii 10 pm on May 31 in a clear cloud 
lets sky^ shows throe plumes or tails two shorter ones 
lying beneath and separate from the main tall The 
lowest and shortest is quite near to Castor and Pollux 
and nearly parallel to a line joining them No simple 
definite explanation of this apparition is }Gt forthcoming 


PAPERS ON INlhKThBRATB:^ 

TN the May number of the hntomologist s Monthly Maga ^ 
sfnt Dr D Sharp records the history of the dis 
covery In the New Forest of a new species of arboruil 
beetle of the genus Corticaria One species of this genus 
C simUaia was for thirty-seven years known as British 
only by a single specimen In 19^ beetles of this genu5 
were taken on an oak tree In the New Forest and identi 
fled with that species which ihe\ seemed to indicate to be 
sexually dlmoiphlc* Other spocinicns procured both In 
the Forest and at Woking demonstrated however that 
not only aas C simtlata re-dtscovered In Britain, but that 
the former area is the home of a new species for which 
the name C lambtana is proposed C similafa has been 
•ubaoquentlv taken in Scotland 

To the Proceedings of the Aradem) of Philadelphia for 
December 19W Mr T H Montgomery contributes thf 
second part of his observations on the habits of spiders 
Particular Interest attaches to his atxount of the breeding 
habits of Pisaurina the species of which closely resemble 
the Lycosidm in structure but differ by being arboreal 
Instead of terrestrial during the cocooning season and in 
carrying the cocoons by means of the chellcera instead of 
suspcndixl from the spinnerets The large white cocoons 
of one species are usually found on poison ivy (Rhus 
toxicodenarofi) and from observations on specimens kept 
in confinement it appears that the female carries the 
cocoon about with her until a few days before the young 
are iead\ to hatch As they emerge she commences to 
enckwc them with a network of lines she herself remaining 
on the outside of the nest thus formed In this manner the 
old cocoon and the young spiders are evcntuallv enclosed 
in a complete nest which may take as much as three days 
to construct 

The January and February issues of the same serial for 
the current year are occupied 1^ papers on molluscs— for 
tho most part American land and fresh water forms— among 
which the longest U one by Messrs Pilsbry and Femss on 
Ae land-snails of the south-western States As the result 
of their study of Anxona snails the authors have been 
led to doubt the power of environment as a main factor in 
the differentiation of species and to regard this as capable of 
ouM^tion only on the hypoth^is of variations in the rgg 
leadrnff to modifications of the organism for the most part 
noe affecting the well-being of the^nice Such adaptation 
as exists is probably due to selectloii and the isolation of 
oodles would favdur the perpetuation of mutations 

Fresh water gastropods of die genera Limnea and Physa 
prmAreei, It Is well Juwwn, by crawling back-downwaras 
on the nirfaae^lm of the water On p 43 of the serial 
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iust cited Mr H S Cotton shuH» that the same mode of 
progression occurs in the case of a marine bivalve of the 
genus Modiolaria the remarkable feature In this instance 
being the small size of th( area of adherence 
To the May number of the American Naturalist Dr 
H A Pilsbry conimunicati s a note on a new type of 
barnacle {Stomalolepas praegusiator) Inhabiting the mucous 
membrane of the throat of the loggerhead turtle Although 
sessile barnacles are well known to infest the external 
surface of turtles and whales while certain parasitic forms 
penetrate the integument of their crustacean hosts no 
commensural thoracic t}pe appears to have been previously 
described Stomatolcpas belongs to the subfamily Coro- 
nulinae and is ncirl) related to lubictnella which lives 
on the skin of whales md Stephanolepas a barnacle found 
imbedded In the horn) pi ill's of the shell of the hawksbill 
turtle 


^OAf> BIO! OOICAL SERIAIJs 
'T'liE frequency with which the successive numbers of 
^ the Quarterly Journal of Microscopical Science make 
tlielr appearance may bo taken as an index of the activity 
in research— of a particular kind — on the part of British 
biologists and the editor is to be congratulated on the 
issue of seven parts of what used to be literally a quarterly 
journal during the last twelve months Ihe April numb^ 
(vol Iv , part 1 ) maintains the usual high standard of this 
publication It opens with a detailed desu-iption by Prof 
U C Bourne of the anatomy of a remarkable New 
Zealand mollusc Inctsura (Scissurella) lytteltoncnsis illus 
trated by hve carefully drawn plates Mr W J Dakin 
gives a very full description and discussion of the eye of 
the scallop — Pecten— an organ whtUi, on account of a 
certain resemblance to the vertebrate type of €)e has for 
a long time past attracted a large share of attention from 
biolo^sts and which lately we believe has played a not 
unimportant part in the theories of philosophers Mr 
Dakin concludes that there is no ground whatever for 
placing the Pecten eye m the same class as the vertebrate 
eye for the resemblance is very superficial and though 
the retina is inverted in both nse* this has been produced 
m very different ways Prof F A Minchin and Dr 
H M Woodcock have a paper on the blood-parasites of 
certain fishes accompanied by three of those remarkabl) 
beautiful plates which we have leumt to expect from proto- 
soologitts A special welcome should be extends to 
another protosoological paper the first we believe from 
the pen of Mr Julian S Huxley grandson of Prof T H 
Huwy which deals in a very thorough manner with a 
new genus and species of gregarine from the digestive 
tract of that remarkable crustacean Anaspides tasmantae 
Both this memoir and that by Prof Bourne already rc- 
ferr^ to are based on material obtained by Mr Geoffrey 
Smith on his recent trip to Australasia llte number con 
eludes with a reprint of Prof Hubrecht s address to the 
Boston meeting of the International Zoological Congress 
on the fmtal membranes of the vertebrates In which the 
author elaborates his remarkable views on the Inwtpreta 
tion of mammaUan development 
In the second volume of the Zeitschrift fttr mdukltve 
Abstammungs und V ererbungilchre Prof G Stelnmann 
further elaborates his theonr of the extreme polygenetic 
origin of the Mammalia This Is a new and somewhat 
startling hypothesis which does not seem as yet to have 
attracM much attention in this country Its acceptance 
would involve a far-reaching modification of generally 
adopted views as to the jdiylogeny of the Vertebrata The 
reptiles which are themselves supposed by Prof St^nmann 
to have arisen polyphyletlcally from the Am^ibia arc 
divided into two groups the Orthoreptilia which include 
the existing crocodiles chelonians lixards and snakes and 
the MelareptlUa which Include extinct forms Which havr 
no reptilian representatives at the present day The Meti 
la are again divided into Avlreptilia which are sup- 

e to be tlw ancestors of the birds and Mammoreptllia 
different groups of which Bie various lines of 
mammalian descent are traced Thus the Ichthyosauna 
are regarded as the ancestors of the Detphlnoidea the 
Piesfosauria of the Physeteroidea the Thalattosauna of 
the Mystacocceti the Pterosauria of the Chiropiters ^ne 
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Xheriodontia of th« Carnivora, on Tha author 

haves his theory mainly upon Mptootoifoal evidence but 
Che ordinar> sookMrist WiU fliKpidkScuit to believe that 
such hitfhly specialised mamnuoSui features as the devetop- 
aient of hair, the allantoic placenta, and the habit of 
suckling the young have been evolved many timai over 
and yet always in conjunction with one another 
The third part of the second volume of Dr J W 
Spengel s £rgebnlsse und Fortschrltte der ZoolMe 
contains two useful summaries. The first by Mr H F 
Nierstrasa deals with recent additions to our knowledge 
of the Chitons which has enormously increased during 
recent years The second on the pbyiioio^ of the facetted 
eye by Mr Relnhard DemoU is based almost entirely on 
hxner\ classical but no longer very recent work on the 
compound eyes of crustaceans and insects Ihe problem 
presented by these eyes is on extremely complex one and 
really lies in the dmain of the student of physical optics 
rather tliun that of the soologist On the whole it appears 
that the Mullerian theory as to their mode of action still 
holds the field but that this theory is not equally applicable 
to all cases 


/fJ£POJ?T5 OW ICt IN SBAS AND OCEANb 


*T*HE report on the state of the ice In the Arctic seas 
^ during 1909, published by the Danish Meteorological 
Institute possesses more than usual interest on account 
of Admiral Peary s remarkable sledge journeys in the 
spring of that year It summarises the conditions for each 
month so far as known from reports supplied bv traders 
to those parts with maps for April-August inclusive llie 
state of the Ice was unfavourable In Barents Sea and round 
Spitribirgen white In the Greenland Sea and Denmark 
Strait the Ice boundary was much more westerly than 
usual The coasts of Iceland were almost free of ice but 
much was observed off Newfoundland and on the Trans- 
atlantic steamer routes On the south-east of Greenland 
and in the North American archipelago conditions were 
very favourable in the Bering Sea they were about 
normal and In the Beaufort Sea rather favourable esped 
all\ towards the middle of the summer It Is Inferred 
that the amount of Ice along the aouth-east of Greenland 
will be Romewhat small in 1910 and that favourable con 
dltions along the soudi west coast of Greenland may result 
during the summer of this year 

From statements made on the useful monthly meteor 
ologlcal charts for the North Atlantic and Indian Oceans 
for April last Issued by authority of the Meteorological 
Committee It appears that Ice wgp scarce in the Southern 
Ocean during 1909 Up to about the middle of March 
last reports of only forty bergs Mssed In that year were 
received by the Meteorologfcal Office half these related 
to a position midway between New Zealand and Cape 
Horn A later chart, however, states that from Decemb^ 
1909 they commenced to be rather frequently reported 
Tables referring to the bergs met with In previous 
years show that lengths of six to thirty miles are not 
uncommon while some thirty of those sighted in that 
ocean In the last quarter of a century were fioo feet or 
above In height Up to the present time the report states 
the birthplace of the largest of the bergs (1000 to 1500 feet 
In height) has not been definitely settled 


THE INXEENATIONAL HORTJCVITVRAL 
CONGRESS 


'T'HE International Horticultural Conm'ess at Brusaels, 
April 30 to May 3 was attended by a large number 
of representatives including delegates from the Important 
horticultural societies The meetings took place in the 
SaUkritfllb- Fites in the grounds of Uw Great Exposition at 
thaVlTime \tt a very Incomplete state Among the various 
subjects dlscuesed was that of hcvHcuKural nomenclature 
While there hab been a general derire on the part of the 
more aclefitiflc hortieuitiferistt to conform to -the rules of 
botanical nomenclature agreed upon at the International 
Bohmical Confresa at ^enna In 19M It was feh ti»t 
ceruin details whkh were not dIeeusM at Vienna, but 
which were of special Interest to hortIfaulturUts, riiould be 
definitely settled The pongress was unanimous In agree 
’ng to adc^ the Vienna niiM of nomenclature, wHh neees- 
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sary additions in the case of horticultural varletlm aiid 
hybrids It was agreed that the names of hortlcultursd 
varieties expressed In accordance with the rules, in Hie 
vulgar tongue must remain fixed yriien used In odMir 
languages than the one in which they were orlgbafi^ 
employed When possible the name should consist of a 
single word and never of more than two, or at most three, 
words io ensure valid publication a deserfotion of tha 
variety must be drawn up in Latin, EpgUsh French, 
German or Italian 

As regards garden hybrids, it was agreed that the specific 
name may be expressed tn Latin, or in a vulgar tongue 
and written in RWan characters If possible It should be 
a single word, but at any rate not mere than three 
words Various suggestions had been made hs to the 
system of nomenclature for artificial hybrids in which two, 
three or more genera are involved In the case of bl 
generic hybrids the general custom was confiitned of 
forming a Latin generic name by the conUnatlon of the 
names of the parents the specific name olea In Ladn 
form, is to be separated from the generic by the sign of 
hvbridity thus Loehocatti^a x Smifhif For plurigeneric 
hybrids the recommendation of the Royal Horticultural 
Society of London was adopted namely the use of a con 
vcntional genenc name, derived from that of some person 
of distinction with the termination ara eg Lawrenceara 

The programme of the congress also included a visit to 
the Royal park and conservatories at Laeken and to the 
new rolonlal gardens and plant houses The latter con 
tain many plants of interest from the Congo 


LOWKIL OBSER} ATORY PHOTOGRAPHS OF 
THE PLANETS ‘ 

'T'HE pictures which 1 have the honour of lowing to> 
^ nif^t represent the results of the new planetary 
photography ^glnated at Flagstaff in 1903-5 and now 
beginning to successfully copied elsewhere notably this 
last summer by M le Comte de la Baume Phnnmd and 
M Baldet In France who from the summit of the Pic 
du Midi de Bigorre succeeded themselves in getting 
imprints of the canals of Mars Although the method was 
origlnaUy doslgned to exhibit the mSmngs of what Is 
practically our nearest neighbour In space It has since 
been applied to the other planets with an outcome as sur 
prising as it is satisfactory Little details which one 
woukf not have supposed could sit still long enough for 
their pictures to be taken stand out unml^akably on the 
plates, the faint equatorial wisps of Jupiter offering a good 
example of such tractablUty, though by no means the moA 
remarkable 

That the canals of Mars should be made to write their 
own signatures on a photographic plate was the occasion 
of the invention of the proem which, after long and 
patient study by my assistant Mr Lanipland th^ were 
finally indu^ to do To his marvellous feat the best 
tribute was that of Schiaparelli who, after recognlslAg 
the canals on the print sent him wrote me In wonder 
that photography could be made to do such woric, ** 1 
would never have bellesed it possible Since then further 
imiwovement has been readied to which almost every 
member of the staff has contributed The process Is based 
upon what our visual study of the planets has taught us 
to be the crux in tha matteiwhe all-importance of deflid 
tion For this feason the older celestial photofrsphy 
which furnishes stich beautiful pictures of the stars aii|||l 
nebula was here Impotent This will be realised when 
one considers that the whole disc of a planct^could bt pot 
Inside the Image of a single star For a tike came re- 
flectors cannot be emplen^ for srlth them all faults, 
instrumental or atmoi(»iefic, are magnified three-fold over 
fhoee of a lens They may give Imposlng-Ipoklng pletum 
but the finer detail Is lost, a fac wn!^ is evident at oMe 
to an expert Now It Is In die r^stratloif^of this finer 
dataU that tho ^ which from n 

scientific point of view marks ltS^im|M^tance. 

Study of the oondltfona leading to definitibn ha* ariade 
theae p h o togr a ftw poaslblt Just as of sgch stal^ 
aloha makes poss^ the teapUdsm ona'^tomethdei' 4 >enr*. 
I A M th« kqrd laMtota «■ Wo t b, 
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Tinss h It A well known fact with us that the main mark 
jlihgs of A dlac ma> come out sharp while the delicate 
OAet arb obliterated by a blur which otherwise eludes 
dstoction This applies os much to photographic ns to 
visual reiuht and it Is this defect that a reflector mtro 
duces Another optical mistake which hat latterly been 
hailed as showing that the lines are not lines but a series 
of dots was made the other day in France The observer 
saw perfectly correctiy but one with knowledge of the 
<^cs of a telescope In our air should have known that 
the effect observed was the inevitable result of using an 
aperture which the seeing did not warronti as he could 
easily have assured himself by looking at the shattered 
rings in the synchronous image of a star Even in our 
far better Fla^taff atmosphere the best results an got 
1^ diapluragmlng the aperture down 
In pnot^aphy we cannot diaphragm down to advantage 
because we neea the light and this is one reason why 
photographs cannot rival an oaprrt eve Visual observa 
tions conducted by an e\e fitted by nature and trained by 
experience, must alwa>8 surpass the best the camera 
can do 

One reason for this resides In the (act thot the e^c 
registers its impression in the twentieth of a second while 
the plate takes fortv times as long The result is that 
the planet’s presentments in its bad moments are super 
posed upon its good ones to a composite photograph of 
the whoM net unlike that got from a similarly merged 
company of doctors where all Individuality is lost in one 
Inane smite As such well meaning imb^ility does not 
do justice to the planet its exposure time must it shortened 
to the limit of effect 

For a like reason the out-of focus images of what by 
courtesy is called the achromatic telescope must be sup 
pressed So what the new process dMs is to mono- 
chromatise the light as nearly as possible This is accom 
pushed a colour-screen and a plate sensitised in accord 
with it Then at the moment of exposure everv precau 
tion it taken that all movement shall be at nearly nil as 
can be aecttred within the instrument itself and in the 
air without it I«astly he who would photograph the 
sanalf most successfully must first have seen them that 
he may know when his opportunity arrives 
Planetary photography Is not intended nor Is it destined 
to supersede visusi observation Research on the planets 
must rest in future as in the past on the ultimate power 
of the eye and of the brain behind It a useful adjunct in 
such investigation, whether tills take the form of tele- 
scopic spectroscopic, or other perhaps new line of inquii^ 
But in certain ways the sensitive plate may supplement the 
retina Position Is one of these contrast another For 
the eye to place in their proper posts all the markings of 
a multi featured disc in the short time at its disposal is 
a wetUilgh Impossible task The film registers them at 
once hi situ Values are another thing the photographs 
bring out clearly They exaggerate contrast It is true 
as compared with the m but this it no detriment 
Rather the reverse for ft furnishes a greater scale for 
measurement 

In tookii^ at the photographs two things must be borne 
mind. One Is that the Irregularities due to the grain 
of the plate must not be attributed to the images Thus 
wftiUn the limits set by the grain the lines on I^rs show 
as Unes;, not as n patchwonc This is perfectly apparent 
When they are carefully scanned When we consld^ that 
^ original Images are only t mm In diameter we realise 
the strain of lantern exhibition Even so tiiey are 
magfiUUd 100 times In the taking They are then further 
enlarged on the slide and lastly thrown greatly increased 
upon tiw screen The wonder Is that they stand this llme- 
Vm pubndtv at an 

The second point Is that we are not dependent on them 
rar OMT minute knowledge of the planet A good eve 
troknd to (he subject sees at least ten titties as deUcately 
U film , bu| It must be an gye suited to planetary 
w(H»» wtilch It quite a different dye from that good at 
fa(Bt iat^tb or nebula detection It is very hn^ant to 
{■bMobef this for not only ts there a idiysiologlc reason 
^ It, kit mistake of It Is often made In h!|^ quarters 
an observer records s polar flattening as twice and 
IkM what hydrodynamics pennit, Ms forte Uei else- 
^ Bmui In plaiietary re a earch 
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Three planets will now show }ou their presentments 
Mars Jupiter and Saturn^^ I wus minded at first to omit 
Mars passing b\ this old su)uaintance with a nod but 
so great have 1 found th interest in him here as else 
where that he has been put beside the others 

As an oxamplu of the delicacy of the detail to be 
described on him not only by the e>e but in the photo- 
graphs may be instanced the sight of one of the many 
vicissitudes of his changrful >iur which suddenly appeared 
one day when least expect^ Ihe event was the first 
frost of the season m the Vntarciic regions of Mars 
detected visually at Magstati on November ib ihe patch 
was at once photograph d and Is plainly ap]) trent on the 
plate To chronicle thus the M.ry weithcr on our neigh 
bour will convince jn}onp that mtcrplun t ir> communici 
tion has already begun and that too after the usual 
conventional manner of ordinar} mundane greetings 

My next mention shall show jou the pitch of precision 
to which measurements of thiSL litth prints can attain 
It IS well known that the south polar cap of Mars is not 
centred on tho pole but lies some off it m longitude 
ao° or thereabouts When the images showing the cap at 
two dlfferenl longitudes were measured the measures re 
vealed distinctly the cxcditnn^ of the cap and even 
registered with some accurac\ its amount and position 
when we reflect what this m ms it looks as if Mr 
Crommelln s belief that nrcolo^ would st ind indebted to 
the photographs for help in it<^ gfod tic Kurve> is in a fair 
to be realised 

It would be possible in these photographs to take \ou 
on many a journey to that other world but one such Inter 
planetary voyage must suffice I his shall give you sight 
of the great new canals that appeared last September In 
a region of the planet when no canals had <vtr showed 
before lo begin with \ou should know that the lines 
\ou will see are certainties not matters admitting of the 
slightest question for all their strange regularity and so 
seen by all those who from the most prolonged and cartful 
study are qualified to spiAk Schiaparelli desenbed them 
as looking as if they had been laid down with rule and 
compass, and not only 1 but all of my assistants have 
seen thro thousands of times the same Nor are they 
near the limit of vision m our air which sometimes sets 
the planet against the sky as if etched in a steel engraving 

In the second place the technical word canals does 
not mean cUtches dug but artificially fertilised strips of 
countr> to which the water from the polar cap is led by 
some mechanical means We have proof of their 
artificiality from the fact that they develop latltudinally 
down the disc from pole to equator after the cap begins 
to melt for on a body tho surface of which is m equil 
ibrium as with Mars neither water nor any other sub- 
stance could take this equatorward course unless it were 
intelllgentlv conducted What the conduits that lead it 
may be like wo ignore for all we see is their effect on 
vcAtatlon 

Lastly the organisms of Mars ran hardly resemble men 
which opens up for them unknown possibilities of intelli 
gence and renders them really interesting 

On September 30 last when the region to the east of 
the Svrtis Major came round into view again after Its 
periodic hiding of six weeks due to the unequal days of 
the earth and Mars two Imposing canals were seen lend 
ing up from the Syrtls to the south-east which had not 
been there at the preceding presentation Research showed 
that not only had thev never prcviouslv been seen but 
that they could never have existed as such before The 
kmg and full records of the observatonr extending over 
fift^ years made It possible to be absolutely sure of this 
Yet thm canals with several subsidiary ones fitted into 
the general canal s}stcm as if thev had always made part 
of It 

Not only was their coming into existence established 
by the drawings but the photographs of p^ous years 
testiilsd to the same unheralded advent By comparing 
the drawings and photographs made at the same epoch 
the oneness of tiie two Incomes evident while the change 
of both with the Martian seasons is clearlv portrayed 
Thus, we hove actually witnessed a ** canal ’* called into 
being by the life existent at this moment on the surface 
of Mors 

Turning now to Jupiter we find a completely different 
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vet of features registered on the plateit no lets corroborative 
of the drawing made of him at Mogstaff but utterly 
unlike those <u Mars Their symmetry Is Immediately 
striking and then no less is its purely latitudinal character 
They are belts bright and dark banding the disc half 
way to the poles Their behaviour, however indicates 
in them no regard for the tun, os th^ are quite oblivious 
both to the manet s day and to his year They last 
indlflTerently ttuough both, and disappear at their own 
good time That the brighter ore clouds and the darker 
the gaps between seems Inferable but they are not as 
our clouds With us the heat that causes cloud comes 
from without with Jupiter from within Sun-occasioned 
the one self-evolved the other We have visual evidence 
of this Internal heat of Jupiter In the cherry-red that tinges 
his darker belts as if we there hxiked down into the 
seething cauldron below We have theoretic proof of it 
too in the oblateness the disc presents token in connec 
tlon with what we know to be the planet's mean density 
In two articles shortly to appear In the Phtlosofhicai 
Magattnr those who care for mathematics will find that 
his own fire alone enables Jupiter to keep his youthful 
figure and furthermore that his shape shows him to 
consist of n comparatively smalt kernel wrapped in a 
huge husk of clouo Fven those who do not care for the 
oldest of tile ntiences must admit a certain grandeur in it 
when theory can thus plumb depths experiment may never 
fathom 

These belts have another pcculiant> 1 heir several 
parts are travelling at idiosyncratic rates With them it 
is a go-as-you-please race in which each outruns or falls 
behind Its neighbour On this interesting subject we owe 
most to >our fellow countryman Mr Stanley Williams, 
who for some years has acted as timekeeper and referee 
of this Jovian family contest In future he will have no 
mean rivol in the photographic plate Not that it sees 
ns well but that U may be measured at leisure by any 
investigator who likes 

There Is one feature In the photi^raphs which has had 
a long and eventful history I refir to the Treat Red 
Spot Detected In ifiyo It lasted as such to within a few 
rears Rather a long life for a hole In the clouds I Now 
properly speaking we see only the grave m which it lies 
buried the oval shell it once accused but these tame 
photographs were in a sense, the means of bringing its 
cradle also to light Sixty years ago a cycle of Cathay 
Sir Wiliam Higgins maw a fine series of drawings of 
the planet ana on receiving the present pictures was 
struck by the resemblance of the two In consequence 
he sent me pnnts of his On scanning them my eye was 
caught by an oval placed as the present one lies Clearly 
it was the cradle prepared already for the Great Red Spot 
twenty years in advance He had been present before Its 
birth as he is still happil> present after its demise 

In the next set of ImagM we envisage a Jovian event of 
some interest in spite of the frequency with which it 
occurs— the transit both of a satellite and of its i^adow 
across the planet's disc For this means to Jupiter the 
occasion of a total ectlpso of the sun an impressive pheno- 
menon were there anvone there to see In the left hand 
images the satellite Itself may be descried jiut passing 
off ^ disc while in their complete procession the shado# 
which is the eclipse may successively be followed In its 
travels from one side toward the other of the planet's 
face The swiftness of its traverse may be marked in 
the displacement It undergoes not only directly but with 
regard to the Jovian cloud belts which ore themselves 
whirling round at the rate of 85 ooo miles an hour To 
witness thus the progress of a total solar eclipae on the 
great plangt gives one perhaps, his most vivid experience 
of Jovian affairs 

The third point we may mention In these photographs 
is their revelation of the equatorial wisps ^me years 
Mr Striven Boiton detected a most curious set of 
Inga lacing Jupiter's bright equatorial bah His dis- 
cover} met wlUi the usual approved disapprobation which 
has been the orthodox receptkm of astronomical advance 
since Galileos time Were a discovery to be hoqdtably 
hailed It would prove disconcerting to the discoverer who 
would instantly suspect something wrong Eventually the 
subject was referred to us for corroboration This we 
were able fortunately to secure A singular jdtenomenon 
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they proved to be criss-cross fllameots of shatgog 
travernng the belt from triangular spots at Its edgea« for 
all the world like the lacings of a sail that hold iSa boh 
rope to Its ^r Though perfectly evident to tha aye, we 
har^ hopeo to catch them on a plate Naverthelass, Mr 
E C Slipher did and Innumerable other Imagea of them 
have since been got by us their pictures you wul presently 
see for yourselves upon the screen Why such peculiar 
rents should be torn In the planet s great cloud envelope 
we cannot }et explain but further news idxAit them has 
still more lately come to us from the planet to whkh wa 
now pass In our JiHirney outward from the eim die great 
ringed planet Saturn 

In some respects Saturn Is the most dlfficutt of the three 
planets to photograph certainly the most tiring So faintly 
U it Illuminated that what takes but two eeoonds for Mars 
takes twenty or more for Saturn To kaep the Image 
of the planet upon Its guiding cross-wires for that len|^ 
of time with the nervous Jcnowledge that any slip will ba 
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fatal seems an elcrnit} Since sensations measure exist 
ence It ma> be commended as a sure though not happy 
way to prolong one's life 

On the resultant Images may be seen abundant detail 
Cassini s division Is there at large as life and somewhai 
broader due to the difficulty of keeping it still so alM 
Is the shading of the Inner side of nng B and the tones 
of the several portions of ring A The ball appears finely 
its belts standing out even more than to the eye knd the 
duskiness of Its polar hoods being peculiarly pronounced 
The riiadow of the ball upon ttellKgs it of course salient 
and so is the shadow of the mgs upon the ball Thii 
much is evident at a glance but there is i^dre to be inad« 
out bv him who examines closely 

If we consider the Images of November 4 which happee 
to be mine we shall nonce a dark band below die nngi 
where the\ cross the ball and one which Is but duskj 
above them Now at this date both the sun and the eartc 
were above the plane of the rings as we see the Image 
the sun the higher the tun's relative latitude befni 
-18® ifi' that of earth -ii® 4' 

Wo saw in consequence the Shadow of the rings A ant 
B underneath the rings themselves This accounts for th< 
dark band below What then was the ^sky baivl aboire 1 
It could not be the shadow of these rings for tha s ha d osi 
could not fall on both sides of them at once nor could li 
be seen above A Uttle conslderadon will reveal to ui 
what this band was Inside of ring B toward the plansi 
lies the cr^pe-ring C It is a senU-transparent ring bo 
cause Its particles are widefy sc a tte r ed, Instead of seamlni 
•olid like the outer rInM where the particles lleyicloeei 
together Their constitution we owe to perha^ tin 
greatest mind of the lost century yoyr om Clerk MaxwSU 
This then was tha exphuyttion lo tite dusky band wi 
were looking through the crlj^Ing on to Its own Zhadan 
thrown upon the ball Thus the crape-Hng revealed Iti 
presence unmistakably not by being seen qut by bsk^ 
seen througlh ^ 

When we- edimpare these Images of November 4 wM 
those taken bv Jdr R- C Sttbher on Set H e m bet Ot wt 
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m marked contrast la the two fringes of shadow lliis 
corroborates what we have just deduced, for at this time 
the relative positionr of the sun and earth were reversed 

In the cose of Saturn we have, as another interesting 
detail the excellent instance It affords of contrast From 
the bri^t equatorial belt the most brilliant part of the 
wibola jucture we notice a regular gradation of tints down 
fW* the tbintest parts of the rings for It is noteworth> that 
Iba inrk belts of the planet are not so dark as these 
71 ^ Awling is particularly serviceable for being practic 
tSat of the eve for the colour screen and plate used 
were such as to give us the light from that portion of the 
spectrum of which the eye takes greatest cognisance The 
relative effect therefore on the plate is the same as on 
the -retina 

Imstlv we come to what is one of the greatest triumphs 
of the whole process the self-recording of the wisps of 
Saturn It was in September that these wisps were first 
detected vliualh independentJy b> my assistant Mr 
E C Sllpher and mvself Curiously enough the> were 
suqiectcd synchronously on the photographic imeget and 
on later ones wete deffhitely seen They counterpart 
almost precisely thcMe of Jupiter though^ of course in 
very faint replica Here comes in the b^uty of the photo- 
graphic metnod Instead of taking but a single image 
twenty or more are taken one after the other on a single 
plate Meanwhile the colour-screen is moved Thus any 
detail in the ima^e due to defect on the plate proclaims 
its origin by its angularity and in the same manner the 
ookmrMreen betrays its self written markings Jf a 
detail is repeated on several images in place It must be 
real however faint 

As we take our leovc of Saturn let me point out the 
beautiful eHiptfekt figures of the rings thus shown a 
symmetrical correctness wOnderfullv pleasing to the <ve 
and which the best of drawings fails to reproduce 

From the detail these jdMtographs have thus proved 
thenuelves able to depict they mark a liew departure in 
planetary research While on the one hand, they exhibit 
to the world at large aomethlng of the advance recently 
achieved !n our knowledge of the solar system on the 
otiier they constitute In themselves the beginning of a s<t 
of records In which the future of the planets mnv be 
confronted with its archived past and which shall endure 
after those who first conceived such registry shall havi 
long since passed away They ran never take the plme 
of first-rate visual obs^ation but they will form a firm 
foundation for whatever ahall subsequently be seen and 
wilt enable such changes as must inevitably ensue to be 
the better collated and compared They are the histories 
of the planets written by thmselves their autobiographies 
panned by light and In their grand historical portrait 
galloy whei^ the planets' pasts live on for ever in 
immortal youth astronomers yet to come may see the 
earlier stages of the great cosmic drama which is slowlv 
but surel) working itself out 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

BiaMiNOJiAH — Mr B M Holmes whose magnificent 
ooUpetion of seaweeds and algee was fnircbased for the 
University tome time ago, hat now presented to the 
botamcal department another senes of about sooo beauti 
fully preserved specimens, tether with a number of 
valuable books on algology The posseulon of this collec 
tkw the finest of the land in the world plam the Uni 
veraity in a unique position for the study of this branch 
of botany 

Prof Sidney S Dawson hat resigned the chair of 
aocound^ 

An ofllnal degree of M Sc fs to be conferred on Prof 
P W Gamble 

Dr Arthur Francis Baahford director of the Imperial 
Cancer Rese ar c h has been appointed to deliver the Ingleby 
footurm for igli ' 

Prof Charin Lapworth, P R 5,. hat been appointed to 
represent the Univeniw at the International Geological 
Cdngress at Stockholm fn August next 

CAabMUDQB.— The general board of studies has appointed 
At iallotring university lecturers —Dr Marr, geoloj^ 

nOi itao, vol 83] 


Dr Shore pbysloK>g> Dr Bukcr and Mr j H C ruve 
mathematics Mr (j b C Seurle and Mr C I R 
Wilson, cxpenmi.ntal ph^blcft and Mr H O Meredith^ 
economics 

The special board for biulugy and g^*ology han nominated 
Prof I Ikeda to occupy the universlt) table at the labora 
tory of the Marine Biological tsKCHiutiun at Plymouth for 
three weeks between Jul> 15 and Auguat 30 

Glasgow — \monti, the recipients of the honor or v degree 
of Doctor of Laws on Ihursday June 9 wen* Dr H 
Djer, C E , first principal of the Imperial College of 
Engineering lokyo now honorary principal of the 

coifed and emeritus professor of the University of Tokyo 
and n^f GOA Montelius royal antiquary of Swi^oen 
and professor at the National Archaeological Must urn 
Stockholm 

Lerus — O n !:>aturday June 11 the University held a 
Congregation for the purpose of installing the Duke of 
Devonshire as Chancellor in succession to the late Marquis 
of Ripon The gathering which included the Mayor and 
Corporation of tnp City a large representation of Vork 
shire civic and cduiationul authonties as well as the 
( ourt, ^nate and Convocation of the University was 
held in the lown Hull ^fter the ceremony of installa 
tion a band of one hundre<l and hfty students sang a chorus 
from Bach s Drumma per Musica The Chuncelkir 
delivered a short address in which he alluded to the 
hot editary interest of his family in the fortunes of the 
Yorkshire College and the Leeds University and expressed 
himself anxious to maintain the tradition to the utmost of 
his power He commended the work of tutorial university 
extension and the prosecution of reaearrh esp^ cmllv in 
connection with the prevention of disease In connection 
with the ceremony honorary degrees were conferred on a 
number of distinguished public men including the Prime 
Minister (who was born near lA.*cds) the barl of Cn we 
Lord Lana^wne and the Speaker Hie degree of D Sr 
was conferred on l-ord Rayleigh Sir Clements Markham 
K C B and Prof Osli r Sir Hugh Bell Bart received 
the degree of LL D On behalf of the honorary graduates 
Mr Asouith congratulated th< University upon the Instnllu 
lion of Its new Chancellor He expressed the opinion that 
the new universities hud justified the faith and fulfilled 
the hi^ hopes of their founders and he passed a warm 
eulogium upon the work of the University of Leeds The 
ceremonial of the proceedings which was picturesque with 
out being archaic excited great Interest and the part 
token bv the stwleiits nut with general approbation 

On Thursdav June 23 Dr H \ Mkrs F R S pnn 
tipai of the Lni\ersit\ of London will present the prires 
at the London (Royal tree Hospital) Vhoo! of Meduine 
for Women Mrs ( nrrett \nd rson president of the 
school will oc(up\ the chair 

We learn from ijcieiia that an announcement his been 
made of the receipt by Western Reserve University of a 
gift of 50000/ b\ Mr H M Hnnnu us an addition to 
the endowment of the meilunl dtpartment and that Mr 
J Ogden Armour has mad* a gift of 14 000/ to the 
\rmour Institute of Technology 

According to a Reuter mewage from Peking the 
Throne of China approving a recomm# ndation of its 
BcMird of Education decrees that English shall be the 
official language for scientific and technical education 
The study of English is madi compulsory in aU provincial 
scientific and technical high schools 

Tint annual conference of the \Rsociation of Icarhen, in 
Technical Institutions which was postponed on account of 
the death of King Edward VII will be htld at Birming 
ham on Friday and Saturday June i 7 and ifi Mr J 
WTIsoHi president of the association will deliver his addn ns 
on the latter day and a paper will be read by Dr T 
Slater Price on the relations of technical institutions to 
the upivei^tles 

Tnt late Prof J Campbell Brown professor of chem 
Istry for thirty two years in I ivorpool University left estate 
of the gross value of 43 101/ of which the net personalty has 
been iwOrn at 4s 740/ We learn from the Times that he 
bequeathed to the professors of chmikiiry of the LnlVenh\ 
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of Liverpool and tbeur tucceMora hit ooflectlon of old 
aichemicol and tlmlUr bodktt to be kept together as the 
nucleiM of a collection for the profeatort* private room 
He left a turn sufficient to produce an annual income of 
50I. to Liverpool University to found an advanced eheir^l 
•chelarahip to be called The Campbell Brown Scholar 
ship and a aifiii auffident to produce an anniml Incoma 
of boot to the Unlvertlw of Liverpool upon trust lor the 
endowment of a chair ot chemlttrv in adcUdon to exlatlng 
chain to be called the Campbell ftrown chair* or if a 
chair shall have been endowed then either lOr a chair 
for the teaching of agricultural chemistry or a thalr of 
some other branch of Industrial chemistry He also left 
5000! to the Unlverdty upon trust to place the income 
at the disposal of the Campbell Brown professor for the 
tune being towards the cost of his apparatus and material 
If the Univeralt) of Liverpool shall not accept the bequest 
for the endowment of the dtalf on these conditions, the 
whole sums are to be given to the University of Man 
Chester to endow a Campbdl Brown dialr of music 
r^due of his proper^ he left i^ trust to found a series 
of entrance schoiarshlpe each of the value of 6of per 
annum to be heW at the Univendty of Liverpool tenable 
for throe years and renewable for a fourth The value of 
the bequest for the proposed professorship is from sc ooof 
to aS ooof of that for the aidvanced chemical schoiarahlp 
15001 and for the entrance achoUrahlpt 5000!. to 80^ 

At one of the meetings of the Women s Congress held 
at the Japan Bntlsh Exhibition on June 8 the questkm 
of a umversiQ standard in home science was dlscuwed. 
Mrs St Loe S^adiey read a paper on the Ideals of home 
science* and denned a unlversito standard aa meaning the 
•tteini^t by n student of suw • standard of IcnowledM 
as could be rawarded by the orant of a degree if it had 
been attained in a subject in umich our unlvemties exanune 

l»oo>e saence 

being hen at Kings College for Women, the teadung 
claims to attain to a university standard The studenti 
w not allowed to be content with merely acquring a 
Knowledge of the teehaicel procesaes earned m In the 
practira of domestic tclence, out are requir^ to study at 
nnt hand the various scientific n^cipiee which umiwUe 
the propw Moduct of a house or inititution and the bring 
mg up of the youg It li true the said, that women In 
our universitiee have for many years past studied phyrics 
chemistry biology, bacteriology and indeed, the whole 
Ii»t of sciences manUoned in ttw King’s CollMe syllabus 
but the point is thiM thew subJeets should beMudled tn a 
definite ooordmated course, having for its object ‘to 

r vide B Kiantific education in the principiea which under 
the whi^ oiwanimtion of hmne life ' Miss Oakeie> 
warden of Xing, Collie Women s department said the 
«"« ^ •Pirit of the age in its insistence 
that ecience ehould be everywhere that reaaon tbouJd 
“>at there should be no dark eorners 
!u Iwf »eemed hardly to realise that to be 

thoro^ly effective in improving the conditions of home* 
life the tcieim teocidng wceivedV women mutt be begun 
m the echool and that many women will have few oppor 
tunities for further study after school days are over^^ 
conditions in the sehtwls mutt be Improved nrtt a 
foursa of practical imk in science euitabia for girls and 
ns^ pi the home befmv It at every atage 
must be forthi^tng and secondly there must be^ 

"Wtion to their 

la^toor waotice and g^ai knowledge of eelenee heve 
5f« 1 -* **^"5*™* ««qualntance with household oeedi and 
dlmeulM and become esperte in euch arts aa are 
required in the kitchen and iauiufi^ 

S0CISTISS AND ACADMMISS 

London 

Komi tootaty AtcUfaaM OeiUe K CR, 

SlSlfc’ t a •!» The dietribuiion ol 

veWty in Aa g rays fnm a radlo-activa aubatance The 

5 adbatancei have been 

In a magnatlc fiekl, and Aa detection of aetf of 
hf»»geiiaoua $ nya by At photographic matiiod 

Raffi^ emanation waTtlfa aubatonca fifat uM It wa« 
placM in •rvery narrow t)Un*wa»ed tuba, drawn out from 
NO 2120, VOL 83] 


capUlaiy tubing, 00 Ain that tha a jraya feom the emahati 
don aacapad knough black paper waa pieced over Ak 
tuba to abaorb the a raya and to pmect toe photMGMniM 
nun from phoajphoraaoanoe cauaad by Aa a rm Ylaa 
g rays from the active dapoalt had tfaua to paaa Arougb 
very httle abaorbing material If the g T$y% froma 
aimple radio-active aabounce are emitted at an Identieal 
■peed we ahould therefore aspact to And ovldeQOa of auch» 
even if g raya do change aUgbAr in velocity iib paaalai 
through matter Although aevaAl phoiogrn^ ware tafcaih 
00 algn waa found of aafei ol hoaKdeneoua g nm feaaa 
RaB and RaC« ExperluWEitd wera tiMi triad vnm liaSt 
■a rad i ati n g aubatance Hare we have g raya whkk are 
very nearly abeorbed aocprdiag to an expooeatial taw, and 
if, aa many writera have aaautned abeorption acoanflng 
to an exponential law rignifiee hoAogeneoua g n^a* Aaaa 
raya ahould be practical^ boanogeneouie It win fou^ 
however that the velocltlet of Bia raya were diatributed 
over a wide range The igaulta id the enerimenta m«r 
be aummariaed aa foUowa -Ht) g raya whlA are abaorbed 
according to an mmonential law are not homogeneoua 
(a) g raya muat fall w vekidty In pairing through matter, 
for, II not, Ae abaorption ooeffiefent 01 any mixture of 
raya muat decreuN aa the raya paaa tinmuth matter — 
w WHOM The decreaae of velodty of the g particlea on 
paaaing through matter In a prevkMa paper it waa Aown 
that the valod^ of g particlea autfera an approciaUt 
decreaae on paaring tiurougb matter The preaent exparL 
menta were undertaken wlA the view of directly oonftmilng 
Ala revolt Homogeneoua beama of nqra were eeparated 
1^ meant of a magnetic dekf from a heterogeneoua beam 
given out by Ae active depoalt from radium- Them homoi 
geneoua raya paaaed Into another magnetic Md where their 
velocity waa mewured Shoeti of atomlnhim were tbed 
placed in Ae paA of the raya between the two fields, and 
Ae velodty of Ae emergent raya waa found to have 
decreaaed by an appnedabfe amount From ronriderationa 
of the law of abandon found to hold for homogeneoua 
ra>e, the decreaae of velodtv of the raya ae tb^ paaa 
Arough matter could be caleulated, and waa found to 
a^ee wlA the reaulta obtained expcnmentaJly Thk mauka 
obtained are in egreement wiA the equationa BMk(a-x) 
and where E la the energy of the raya, 

X the thickneaa of matter traveraed, and k and a oonatante< 
Ihe agreement it rather better in the former caae Aan \n 
the latter, but the range of velodtiea conridered waa not 
auffident to differentiate Aarphr between tiieai Although 
the change in velodty obaerved waa only from a^Sskio** 
toaj5Xto**cm per aec. yet tha change of tha pro|»ertiea 
of the raya wiA reapect to abaorption la very larffi, thu 
abeorption coefficient of the former bring cm-*S while 
that of the latter la 35 a cm -* — J N Brawn The rate 
of emiaelon of a particlea from uranium and Ita proAicta 
The object of the experinnenta waa to eMimate the number 
of m particlea emitted per aecond per gram of uraniuA in 

S uilibnum wIA all ita praducta (i-e aa It ocoura in pitch 
;nde) Ihe pitchblende waa prepared at a Ain fUm^ 
over which waa placed a rinc aulphide acreen The 
■cmtillationa product on the acreen by the « particlea were 
obacived Arough a microaoope EaA acintUlation oorre- 
•ponded to the emitf ion of one a particle from tha pitch 
blende The weight of pitchblende tending particlea to thq 
portion Of acreen viewed by Ae microecope waa readily 
obtained, and rince the ac r e en waa very cloae t6 the film 
the number obaeiVed could be taken aa half the total 
quantity emitted by thla weight of ^tcKblenda ao long 
me thicknoaa of me film waa leaa than the dlriaocp of 
penetration of a raya into pltdiblendc. Thla poMit waa 
entured by making obaervationa on filma of vamua thMti 
ntaaea and plotting a ciirve between number of adatitta- 
tiooa per minute and wel^t of film, Ae reauU bring 


calculated from a film for wnlA tiie curve Aow^ Ae rate 
of production of aclittillationa to be proportSooal to tna 
Alckneet The percentage of uranham in Afi pitchblenda 
waa eatimated, and tiie reault jB|^ly expreaaed m nutobOr 
of a particles per aecond pe^gram of uraAktoi Ig 
equilibrium wlA ita products, Ae figure oMalnad briiHK 
yyfixio* From Rutherford'a reault for radium value 
for uranium can Im obtained Arough a^teriaa e# oHcula 
tioua each of whirii may tovolve a 5 per cent error The 
vahie obtrined la Ale way 4 e p*ixioi*,^Atog 
gemtt The accumulation or heHum in gerito#^ 
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glvot Atftbcr deteitninatkmk M the ratio ol 
|9 MI<HutiT9 matter in mineral«» diiefly those 
talMUi jtt hNtmtm rocks Veiy large relative quanti 
of Iwnoft i iMr faoOfL in one ftiatance (a aphene from 
O0.9 OMim) iMUbatlng an antiquity of at least 
loA yoart, awn If no helium has escaped The 
of bc^ a^k kk t as shown In a former paper 

arfadl hawwp wMt har^ any radio-active matter 

la jUapMsed: An canlaiatloO, suggested by Dr Boltwood 
Ja fin ionfat^h Urn luppoaed that beryl in crystallising 
Im SsfaralBd wom cIm parent magma one of the longer 
mrt ol tfM uranhtm or moriurn series such for 

KSaailM as radtnim kmlurni or radio-thorium without the 
foranr eMiint> This product would decay leaving no 
trace of k# presence axc^ the h^um generated Reasons 
acq gft na lor believing that nothing of this kind has 
htifpenaA In the caeee reflM on for measuring time — 
lU T Urtiair The egeet of small traces of moisture on 
^ valoritles of ions gefierated ROntgen r^s in air 
Sbma esaieriments of J % Townsend (Rroc Roy 

$oc«f VOL tucxi A . 4 <H> on lateral diffusion of a 

narrow stream of Ions mMng In an electric field led to 
dw Uonchiskm that negative loos are much smaller In per 
faefly dry air than In ahr oont^nlng a small quantity of 

r SBolsture It was conseqoentily to he expected that com 

removal of water vapour would cause an increase in 
valod^ with which negative ions move under the 
kkftuenoe of an electric field ^ force At his suggestion an 
investigation ol the velocities of ions in ulr at low pressures 
was undertaken and it was found that, while the complrte 
fammral of water vapour had only a small effect on the 
velodtlea of poaltlve ionsv jat the same cause increased 
tkp Valoeltlss of negative Sms by a factor rising to as 
m u ch as dtlrty for some of the forces that were used and 
this factor appeared to be much larger for larger forces 
Tbs velocities of positive ions arc known to vary directly 
whh the potential gradient (X) and inversely with the 
preseure of the gas in which they aie travelling In 
Ot her wonist vplX Is a csonstant where v is the velocitv 
Between 14 end 99 mm pressure the following values of 
Pp/X were obtaliM —-dry air v^/Xs-iisi moist air 
In the case negative ions it is known that 
mea w Is moist o is not a linear function of \lp but 
jebat Pp/X Increases slightly as X/p Increases fhe 
valodty is, however a function of X/p and is Independent 
of aetw values of either X or p In dry air it was found 
that while V is still a function of X/p yet the rate of 
toeroam of v with increase of X/p is considerably more 
rapM tkm in moist air This is illustrated by the follow 
Ing table — 

f^WocIgss of PTegOffw /on# in Dry Atr m CenUmrires 
per 5 bcofBd 

P<wm) 

.n 

Hi 

Matn 

tbl)t when prewun remefiie constant at 143 mm and 
nrce varim from o-sii foh iter centimetre to 143 volte 
per ceadmetre. veloeitp Infr e w ei from 107 cendmetrei pw 
jneoRd to obont 4000 oendowlha per second When the 

E dighdj ffioift die eorrSipOfMUnit velocMee wouM be 
Se oeadmetTM per e eeood and po oendmetree per 
ThM In air tont ol d l i w about ne per cent ny 
Of Water vepoor tht tModtlee obrerved were — 

O IQ 

^9 
9 » 

9 « 7 

Aa O Bawfcl amt Tha variation with temperature of 
MPtaoritlso of tha gaasa of argon group The ratio 
m Atm rioeority at d»a taaigarolura of steam to that at 
msipliiili tamparatwa hM him dMenntned for each of 

w argwew Tiking MMutd’s wiuotloa 

C Imvi batB Qdcateted, and are shown ^n 
!*V0i ^ ^ iViS In the case of neon In 
aa •SbTl the lowest Vaidb prt recorded for any pai 
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Thu sUgSMi that nedn is the most nearly perfect gaa 
knbwn A further intcretung point is that C is, in tbe^ 
cases of argon krypton and xenon proportional to the* 
critical temperature — 


C 

Tr 

Tc/C 
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The critical temperatures of iielium and neon are not 
definitely known, but it is certain that fc for helium Is 
much too low to conform with the above rule With 
regard to neon however Tc is known to be len than 6^ 
absolute and this docs not exclude the value 63^ aUiolute 
calculated by means of this rule It has also bm noticed 
that with the exception of h>drogcn, the same rule holds 
good for all other gases the data for whldi ore available 
— Dr W G Dufllatd The effect of |»essure upon arc 
spectra Part H No 4 — Gold — Prof B HopUnoon 
Kadiatlon in a gaseous explosion The pressures produceA 
by the explosion of a mixture of coal-gas and air !n a 
vessel plated with sliver on the inside have been recorded 
first with the walls highly polished and second when the* 
walls are blackened The mixture contained 15 per cent 
coal-gas and was «it atmospheric pressure and temperature 
before firing The maximum j^essurc reached In the 
explosion was about 110 lb per square inch above atmo- 
spnere corresponding to a temperature of about ssoo^ C 
It was found that when the walls weie polished the maxi- 
mum pressure was about 3 per cent higher and the rate 
of cooling for the first half second about 3^ per cent less 
than when the walls were btaikened Fhe state of pollrir 
of the walls had a great effect on the rite of cooling 
differences hardly appreciable to the p\e making n markra 
difference in the rate of fall of pressure The heat received* 
b> polished and bbukened surfaces rcspectivily ^ is deter 
mined by moans of a bohimeter of silver strip fixed to the 
wntls the remainder of i^hich was black The th inge of 
re istance of this strip dining explosion and cooling was 
r corded by means of i reflecting galvanometer on a 
moving film simultaneously with the piessure From the 
rise of temperature of the strip and Its capacity for heat 
the heot flow into It could be deduced It was found that 
uhen the strip was pofished the heat roaived during the 
first quarter of a second after firing wns three fourths of 
that received by blackened strip in the same period the 
pressure records being the same R( Intive rates of heat 
loxs to completely blackened and completrlv polished walls 
deduced from pressure records during o-?s second varied 
from 0-6 to o 7 Direct measuremi nt of r idiatlon from the 
gas was made by means of a recording bolometer placed 
outside the vessel and expend to the radiation through 
a fluorite window At the end of half a second after 
Ignition the total quantity of heat radiated and recorded" 
by ihe bolometer amounted to 92 per tent of the heat of 
combustion of the gas At this period the gas was still 
radiating heat to a perceptible amount its temperature 
being then 1000® C At the moment of maximum pressure 
(if 20 second after Ignition) t per cent of the heat of 
combustion had been radiated awxv The radiatipn re 
corded by the external bolometer exceeds by about per 
cent the difference between the heat absorptions by the 
blackened and polished silver respective Iv The estimate of 
the latter difference Is however subject to a good deal of 
uncertainty on account of the large correction for heat lost 
to the backing to which the bolometer strip Is fixed More- 
over there are reasons for supposing that it does not 
represent the whole of the radlat^ heat 
Royal Mieroacepleal Society Mav 3< —Mr A. N 
Disney vice-president, In the chair— Dr M D ImpoII 
Com^ratlve micrometric measurements —E Moro n i Allow 
and A BoHmci The recent and fossil Foraminlfera of 
the shore sands of Selaey BiU Sussex, part v , tha Cre- 
taceous Foraminlfera 


Pbvsleal Society, Mav *7 —Prof H L. Callendar 
F R S president In the chair —Dr W H Bokloo 1 An 
ofcUlation detectm* actuated solely bv reslstanoe-teinpera 
hire variations Bxperlmenu are offered as adASonar 
support for the of the mode of action of certain 

ty^ of electrical oscUlation detectors This hypotherir 
suggests that In detectors constituted of a tooaa contact, tifer 
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traniformed into bant at tha ooraet and wnrma tfaa mnttar 
than to diniiga Ita ilactifcal natstnnoe nndt 

fonaequaatiyt nia ataady eUrraat throu^ tha indicating 
Initnimeat The aimerimeots are on «l aeteotor of tha ao- 
lallad crystal roctffiar typ^ tram which bowaver dka 
poffwbtbtv of theiinoelectric anccta haa been aHminatad — 
S W J amicii The limlwSoaa «d tha Waaton cell as 
a atandard of eiectromotiva torce« Tha aaperimcnta of Mr 
F B Smith on cadmium anuilganu an cttacueaed Theory 
and experiment augg^ that there la no range at any 
temperature over much the B M P of a Weston cell if 
aheolutely Independent of the percentage of Cd tn the 
amalgam Evm If the materiali an pun the existence 
of surface ttmijgt must c«Um some variation Within the 
range over whlui the BMP is Usually taken as constant 
the b M F appears to rise very slowly with incnase in 
the cadmium content The rate varies but ti never more 
Chao a few millionths of a volt for i per cent Cd. From 
the data It aaems possible also to discover the precise way 
in which the use of the richer tw&iphase amhlgams may 
lead to variability of the E M P of the Weston cell The 
interpretation advocated is that the irregulantiet are due 
to electrolytic skin elects arising out of want of uniformity 
of comporition of toe eurface jgraina The probable reason 
■why toe tomperatun coeAdent of B M F of a Weston 
oeU always tmalli actual^ vattUbai near C is indicated 

Qa logical Society^ May 9 $ —Prof W W Wsm 
F R S president in toe chair —Dr P H tlaeo li and 
K H llMttUt Oedofomitisatlon in the marble of Port 
Shepstone (Natal) The Port Sbepstone marble is shown 
by chemical analysts to be a dolomite It owes its 
marmorlsatimi to thiennal metasocrphism by an uitmsiOD 
of granite which surrounds it and penetrates it in broad 
4ykat. This Intrusion took place at some time prior to 
the d^KWition of toe Table Mountain or Waterberg Sand 
«tone and Is therefore pre Devonian The metamorphism 
•of the dokmatte under normal conditions prodiiM a 
accharotdal marble of coarse texture consieung of 
carbonates • and the fact that neither penelase nor mucite 
haa been produced in the normal marble is taken to indicate 
that the high pressure conditions obtaining during the meta 
morphism pr^uded dedokmutisstion — £ B Mloy Re 
Aombent folds In toe Highland achists A description is pre 
seated of the stratignmfiy and structure of a portion of the 
Inverness-shire and Ay^Uriure Highiandt TIm district 
•Looeidered lies southioast of ^och Linnhe and extends 
'from the River Spean In the north to I och Creran in toe 
south The following conclusions are arrived at — (i) The 
echists of toe district are disposed in a succession hi re 
iombent folds of enormous amplitu d e pr ov ed m one case 
to be move than twelve miles in eixtent (s) The limbs 
of these recumbent folds ere freouently rmlaM by fold 
faults or ' shoe which have riven freedom of welop- 
ment to toe foios themselves (3) The slipping is not con 
fhwd to the lower limbs of recumbent antl^nes and is 
due to something more than mere overfhrusting It is a 
eoomlex aocomnuMatfon phenomenon The cores of tome 
of the recumbent folds have been equeeicd forward so that 
toqr have virtually reacted as intrusive masses <4) In 
too growto of these structures many of the earlier fmmed 
cone and rilps have suffered extensive secondary corrUga 
tfcm of bocbiial type 

Xanadao S-'cistv lu*^ a —Dr D II Scott FRU. 
pnsM en c, In the chair— Dr A B i to wdio and otoere 
A oontritnitlon 
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the more protects^ UplaAdiw 
an» toe great foreiu & toe i 
north a rpgged range reacftiag d 
the Churbida and (^pete forest i 
eaUi other in the eoudi OhMada 
forest of enormous and moewy to 
about xe obo acres of tli " "" 

trees range froas 8a to 170 


hp with ffloasML Isrtts^ 

' of a thoroughly tarcpical cniraeter As wtw to 
I fiom the georirapfafcal apaltiofi, toe botany of 
] lands shows a strong South Afrlcaa aAnity, and 
of the genera and a conslderabte mitobsr of toe , , 
have not been hitherto recorde d beyond South Afrka ^ Jk 
large proportion of toe plants are identical wito mm 
prevfously known froas Nyasaland There la also a waj^ 



iitlon to our knowledge of the fiora of Gstolaod 
at of coUectimw mada by Mr Ss7nnerton» by 
of the Dspartotent ol .Botany Mdto Mueeum 
wIto nofob hfV 
the sufaM of 
Swyimsron ch 
boundary bstw 

totr It ooosii _ 

land ftoarated by nver vaUi^ wh 
‘form toe Bust an f mp g ttan r riv 
through the lower lying Ipidstogueso temtdvy to ontw toe 
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Mr Swynoartoo The cpllectiom which fora 
tols paper wars made by Mr C F 11 
chMy Hi tbs Mgh country which forms toe 
I eastoru Rbw H s t s end PortigpieM terri 
of a number m detached masses of hLrii 

^ which uminataiy unite to 

river running eastwtrds 
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however bean laig^y 


[ a plans 
of cuMc curves Inr 
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marked Angolan eiemeiirt An 

s/rfomms Pooudo ca hns is a Malagasy 
not hitherto known flora tnritol Afrka. 

Idatheraatleal Sooitty Jane 9 --Sir Wm NIvtoi 
ptesident In the chair T nanweot i The oomposHloB 
of flnite icrew diaplaceiiieots -^Prof M J If iMIl 
Differential equations with fixed branto poiAts— Mss It 
1.009 Cfcisers ntsthod of generating 
curve — W P Mlino Fhe generatloii, • 
ipolar pencils of lines — E Ouimlnirti 
tutive ^uahons of material media in 

W H Y0U119 (i; A new raetood in the toecry of 
integration (a) semi integrals and oeci Hating succesMont 
of mnctions— H R Hsiaag The transformation of toa 
equations of the theory of electrons for quasi statfonary 
motion 

BowauwiB 

Royal godety May a Vrof Hsdton Bears, vicr 
president In the chair Joaeph t nrihar A ddi hs e on 
die dynamics of molecular diffusion with sitenrioii to 
suspended particles Aftw retoring to the reinarkabk 
parallelism between the phenomena of a free gas of sparsa 
malecules constituting a dilute solution in water or otosr 
fluid and of the B^wnlan movements Sir Joeeph pro* 
cec^ded to emphasise the distinction between osiitotk 
pressure and gas pressure The former dqtended on die 
fiictional pull of moving particles and the latter on toe 
momentum of the free motion The xlgsag Mths Cf 
paitidcs suspended in water plhotograplis d vtotch wi 
projected on the ecreen suggmtad that here aleo an 
g&Ms there was an average free path and an av 
speed to which the power of diffusion stood in 
relations In this discussion the tmexpeefoA 
emerged that at the same temperature the mean 
was proportlooal to the number of particles in sutoei 
Recent obcervations under tiie u}tra^croscope by Which 
we can detect particles of a siae more mlntite than can bq 
seen by direct optical methods have not contradlctod tots 
conclusion Ihe analogy between free gasra and dlinte 
solutions must not therefore be pvesmd too far There whs 
ground for thinking that wb were apfowachlttg a gtoM 
advance ui the inUupretadoii of phenomena of rati xM. 
namely the averatt phaitoipeoon of a grant crqwd of 
molecules as they affect so mam our senses of pstq yfa a. 
The main mterest and fasobvatfon of science isy U ite 
growing pidnte where new knowledge waa^grintag ftoSM 
on the unknown , and to eenridar neofo of tite tifoVto 
adilevements and the outstanAng |rifob|bma m a field woW 
(rapidly undargoiag ds vek am en t rasraed am 1 
suto aq audience as toe Sod^ of Mfob 
to pass under review <teee huTe sms hhyvtot \ 
deflni^ won aiM gwmared in toe ftow M 

May 1^— Prof CiHm Brown, fo 1|g 

J W MtonvHf BquiUbr^ In ihvj 
potasqldn carbbdate pottotoun fe 
Cnohton had obeteVed that When, q 
•bhiticm of this UstHiamid sak; 
oopctotrated solution of ym m l i iu L . 
layers were ief«M . Vui obM. of _ 
to toow how toe m£i$nty of % J 
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at A* tM ««lti U equal proporiloni were 

ttwnd toMher and m m MtUet «nd one mixture woe 
tttiie ^te differenft AnaWeU ehowed that 

tfatn wu ohraye a cottrfdmble quantity of potootium 
Wbonote in the uppor tayer^ but that the amount of 
MiMilum ethyl dl*pi«pyi«iiUoiiate nreeent in the lower 
barer wo* ecorcely iqqMPeclohb untU the lolutione were 
oooqMrmdvely dlbte When water woe added drop by 
drop, the liquid b^ng kept well etirred, the two layers 
uUlmateb dlooppearedt and one homogeneous solution wae 
bh. Thu diMppeoranoe of the two layers was quite well 
AuHted, and was due to the potoasiuqi carbonate patsii^ 
into Ae other layer — Profs Abx. Smltli and A W C 
MwMino: A mediod for determining boiling polnu under 
oensunt conditions The apparatus consisM of a small 
•bulb with a bent caplllaryi the whole being attached to a 
thermometer suspended in a budeer which contained water 
fulpburic add melted paraffin ftc according to the 
tenmrature to be measured. The method wa« espeaoUy 
useful when only small quaOttfles of the material could be 
used The apparatus Was also found to be very service- 
able In measuring vapour pressures Ihe authors gave 
lUustratloQs of its ada^blhty in a second paperi entitled 
* A Simple pynamicu Method for determining Vapour 
Pressures ’ In a third communication by the same 
authors attention was directed to a common thermometric 
error in the determination of boiling points under reduced 
pressure It was found that appreciable corrections had 
to be applied when the bulb of the thermometer was 
enclosed in an evacuated vessel Ihis was due to the 
dibtation or deformation of the bulb The (tror might be 
gs much os ono-ftitb of a degree —Dr J Brownloa The 
mathematical thoocr of random migration and epidemic 
distribution and the Inhtrhence of complex forms sudi 
as stature* on Mendel’s theory In the former paper 
which was a continuation of an eailier communication 
equations were formed which represented closely epidemic 
distribution and the distribution which small anitnsu such 
os small crustaceans took up expenmentalty The theory 
led to the exponential curve as an approximate solution and 
the facts were Ul accord with the theory Expert 
ments were mode with Oiqihnia Pulex I ittonna &c In 
the second paper it woe shown that the distribution of 
•uoh a con^x os stature when the dominant elements 
ware equally derived from both sides may be represented 
oy dw terns of the trinomial (i + fi-f*!)' In the cose of 
random mating and of equal fertility 111*33 This point 
binomial arts la Pearson’s tertnlitoloiiy leptokurtic that Is 
the apex hod a smaller radius of curvature than the normal 
curve fitted to the soma sets of figures— Prof R J A 
bom. Dr A W D — M ttaon, and K S Oroae 
<i) Croniological Qbaervatkma on the lengths breadths and 
heights of 100 Aiwtraliaii aboriginal crania (3) a bio 
Aetrteal study of die retadve degree of purity of race of 
the Tasmanian* Auotrallan, and Papuan (3) the place In 
nature of the TosmanUn aboriginal as (Muced from a 
fludv ol his cranium Tbtoe three papers formed a con 
hected series of anthropomorphic investigations leading 
m to At detarmifiatlod of the Tasmanian race affinities 
The stotittics throughout were treated in the recognised 
modem method in which variability about the mean 
eorntidon betweea poire of dimensions and the estima 
fton of deviatfens were ffiscossad by rigorous mathematical 1 
mmlyetof Dr Rbbertson In the first paper ooncluiM that 
the dHBculty of separating the skulls Into sexes rendered 
It odvIaOble to have restdtiitg values Obtained for cranU 
roeqt vdtbout refn^oe to oex, and that the Australians 
tboqgh less hoterogeneous than tons otiwr rscss were 
Mt M iwmoMMOul or pure m tome uriee which were 
fIfirM as BoffloganeoM, and that the reletlonehlp of 
enuilel meaeurementt, aa Indkated bjr the coelRdent 
^-eorrelatloa, wat low but wm hightr than aaoet modem 
OMiai lower then primittre raeee. In the eerond paper 
imr a Mnaraf account of the manp condlctlnx yiewi rx 
w ap rarious writan, aa elaborate companwm wai 
albd betweca the cranial chwacteris^ of 86 Tai- 
ff xpi Papuan and the hun^ Auitrallan skuUt of 
aiaptf 'The coeMclentc of'*«0rrelation for lengdi 
. vMnh^ti^t and bi^t length dwwed that, aa 
f/aieectiieed by other ioveeagatora the greateat itreaa 
tliuo M the leagtli<brpHdth coeAcwnt and the 
^ 3X20, VOL. 



least on the breadth height The whide Invsstlgafion 
proved that* of the three t>pes considered* the Taamanlan 
was the purest and the Pa^on the least pure The riwult 
supplied a link in the chain of evidence concwnlitf the 
heterogeneity of the Australian as contrasted with the 
homogeneity of the 1 usmanian Of the third paper* 
port I only had been presented In this* on the bans of 
a large number of cranial measurements the relations of 
the loamanian to the anthropoid apes Pithecanthropus, 
Homo primtgentus // fotnUa and // la^eiM were con- 
sidered In port ii the relations to the AustraHan 
aboriginals will be discus v>d in bimilar fa^ion Twenty 
distinct measurements of the skulls of fourteen groups 
were made and tabulated side by si^ and from the com 
parison tunoxtg these Important conclusions were drawn as 
to the relative evolutionary value of certain measuranents* 
The geneial results were that of mi nt man the Tas- 
manian stood nearest to Homo fosnlis (Brux and Galley 
Hill remains) but morphologicaUy had progressed a very 
long way from Homo pnmtgentui (Spy and Neanderthid 
skulls) and the anthropoid apes and that Pithecanthropus 
stood nearer to the anthropend apes than to Homo primi^ 
genttu 

PoKia. 

Aeadony of Beienoes June 6.— M ^inile Picard in the 
chair Polneard Time signals intended fOT ships 
An account of the system adopted for sending wireless 
time signals from the installation at the 1 iffel Tower A 
simple form of receiving apparatus has been designed for 
the ship* the root of which is less than that of a chrono- 
meter Signals are sent at midnight and nt two and four 
minutes past midnight each signal being preceded by an 
introductory signal— A Hallor and 1^ Bauor The 
preparation and properties of the d-alkyt-« hydrindones or 
the 33-dtalkyl i indanonos Ihe chloride of the dlaUcyl 
benxyiacelic acid Is obtained fiom the acid by the use of 
thionyl chloride fienxEvldimethvlncptyl chionefe In suspen 
Mon in petroleum ether Is treated with aluminium chloride 
the dimorhvlindanone U rradilv inolated In good yield from 
the reaction product Indanone lan be methylated directly 
by the sodium amide reaction picviouily described by the 
authors— A OluiiavMu and M Cow f J os m The forma 
lion and elimination of nitiogenous «aite in subjects in 
the state of %outh — Pim-p Tarmlor and Jacques 
dw ’The monronite of Fontaine-du Genie near 

Clierchel Algeria and on thp miuomonsonites of the neigh- 
bouring region — Mltor Some WraldJan plants of Peru 
LiilMrtandJ Oulllauma The appearances of Halley’s 
comet A detailed account of the var\ing aspects of the 
comet from March t to May 36 — P Clrora and M Uirkaoh 
Observations on the passage of Hattey n comet mode at tiie 
Observatory of Ebra, Spam (see p 470) -J Comas Bote 
Halleys comet Photographs taken on May 3* «md June 1 
showM a double nucleus — M Qlaooblnl Halley’s comet 
On June 2 the comet appeared doubled with two nuclei 
Before Its passage over the sun the nucleus was senslbl) 
elliptical after tne passage the nucleus beenme reduced to 
1 point — Jean Maoowrt I’hotograph of Halley s comet 
An account of work done at Teneiinc at a height of 171s 
metres —Joseph Marty Singular values of an equation of 
Fi^dhohn — A Onatalat The cinsbifleation of a qrstem 
of tables equivalent among themselves —L JEorottt The 
properties of Cantorlan lines — M taltykosw The 

generalisation of the theorem of S Lie — E A 

series of solutions of Lam^ s equations of elasticity in a 
homogeneous and isotropic medium —Th Rooaot A new 
sound^recordlng Instrument A nvord on a wax cylinder 
is wpM directly on to another wax cylinder by a system 
of levers Mirrors are fixed lo the levers and a pho^ 
graphic enlargement of the phonograph trace thus obtainM 
If the second wax cylinder gi'cs sounds identical with the 
first tW the photographed record is necessarily a true 
one — P-^ PMMi T he nccuracy of the metlwdi of measur- 
ing magnetic susceptibilities The methods which have 
been propos ed by the author have about double the accuracy 
of mothods utlfislng a torsion balance —A Rort TTie 
mercury arc In a vacuum The effects produced by varying 
the conditions of working are dewibed —Daniel VorthsM 
and Henri Oaudwohoii The oxidising effects of the utof^ 
violet rays on gaseous bodies The peroxidation of the 
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4 >xygen cpmpoundii of nitrogen and of eulphur All experl 
menu to cauie the comblnatlofi of oxygen and nitrogen hf 
the action of the ultra-violet raw gave negative reiulti 
Nltroui oxide under theta oondfdoat gave nitrogen and 
tome of the higher oxldet^ and nime oxide behaved 
elmltarly Sulphur dioxide In the pr ete nce of mercury 
gave tulphate of mercury and sulphur^ a conilderable pro- 
portion of the milphur dioxide remaining unchanged 
^l^hur it produced in this reaction even If oxygen la added 
In excett — J O t ar p ali The nitridet and oxldet 
extracted from aluminium heated In air Commenting on 
a recent note by M Rohn-Abreit the author polntt out 
that the fact of the production of oxide and nitride of 
aluminium tlmuUancoutly by the oombuttlon of aluminium 
In air hat been known m a tong time — P Mahlor The 
action of air on coal Data are given for the amounts of 
carbon monoxide and dioxide produced by the action of 
air on coal maintained at temperatures varying between 
35^ C and 105” C This action takes place slowly at the 
ordinary temperature and from this It follows that the 
truceb of carbon monoxide which have been found In the 
air of mines nrc not accidental but normal — Georges 
Dypont The oxidation of , the aretylenr y-glycols 
Synthesis of the e-ond alcohols — A ArMud end S 1 
Poatornak The isomerisation of oleic acid by the dis- 
placement of the double linkage A firpetition of the work 
of Saytseff on the addition of h>dfiodic acid to oleic arid 
and the subsequent removal of this acid bv the action of 
alcoholic potash hofc shown that a very complicated mix 
ture of isomeilc acids is obtained The fto-olelc acid of 
Saytzeff is not a single substance «-Ldnn BruiM The 
passage of some aromatic hydroalcohols to the correspond 
Ing phenols The best of the methods ex'imined was found 
to 1 ^ that of Sabatier and Senderens the catalytic de 
hydrogenation of the aromatic hydroalcohols b> passing 
over hot reduced copper — MM Stoaoklln and 

Oroo h a f I f The accidental presence of sulphocvanldes In 
milk and their origin Sutphocyanldes may be introduced 
Into milk when certain Cruclfera. enter Into the food of 
the cow — Raoul Pemk— The simultaneous production 
of oxygen and carbon dioxide In the course of the dis- 
appearance of the anthocyanic pigments in plants. It Is 
sfiown that the simultaneous evolution of oxygen and 
carbon dioxide Is more general than has been hitherto sup- 
posed and alwaja occurs when the add pigments are 
disappearing —H Jacob d* Oordamey The Influence of 
the medium on the variations of the serreting apparatu 
of the CIusiHcere — A CcMitamln The resorption of ex 
Mri mental tumours of mice under the influence of the 
X-ravs The results of a histological study of the resoip 
tlon of a ulandular epithelioma under the influence of the 
X ravs —Mile Boleslnwa •tAwaku Studies on cobra 
venom and the anti-venom serum — M Poud«r«t The 
homologies of the muscles of the posterior member of 
reptiles — M R«ad Some troohms — G ••llbar Th 
symbiosis of the butyric barlHus In culture with other 
anaJIroblc micro-organisms —Jean SI•l•oki The varle 
bllltv of the proteolytic power of anthrax bacteria — -X 
Rouaaanef The Palnocofc strata of Nova Zembla - 
A Doby A fossil bearing horiion In the Mu^cMkalk of 
Bourbonne-les Bains (Ha^te-Mmrne) —Jean douaaM The 
Helvetian NummuUtlc and the piv-Alplne NummulUIc In 
central and eastern Switzerland Roman The 

Rhinoceri of tho European OHgocene and their connec 
Hon — M Pournlor The nodules (Septarla) of th" 
Trlasdc ammonites of Madagascar and on the develop- 
ment of Ammonea 
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/ND/AN ENTOJfOLOGy 

Inimn Inttci Lxfe a Manual of InsacU of the 
Plains {Tfcpicitl Ind$a) By H Maxwell-Lefroy 
as^9ted by F M Howlett Fp xii + 786 (Calcutta 
and Simla Thacker, Spink and Co , London 
W Tbadcer and Co 1909 ) 

T his handsome volume reflects great credit upon 
lU authors, who occupy the posts of ento- 
mologists to the Imperial De^tment of Agriculture 
for India, and also upon the staff of the Agricultural 
Research Institute at Pusa^ under the auspices of 
which the cdnervations and specimens have been col 
lected on whidi the present work is based 
In some prefatory remarks Mr Maxwell Lefroy 
infomu ua that the book is largely a product of his 
•pare time and scanty hohdays, adding that such 
a volume has been so much required that he has 
felt that even an imperfect one was better than none 
His estimate of his own work is modest - 

It may be he sa\s that a better volume will be 
built up on this basis, when the study of Indian ento- 
molo|nr is further advanced. 1 may also emphasise the 
fact mat where little is said, little is known and the 
blanks in the book are designedly prominent to empha 
sise the enormous scope there is for work I tru^t also 
that the vtdume may be a real stepping stone to 
better things, and may help those who are advancing 
our knowl^ge of the insect life of India 

Bearing in mind the limitations thus indicated by the 
author Idmself , we cannot but congratulate him and his 
collaborators on the amount of useful information they 
have contrived to embody in their work and on the 
care whldi has evidently been expended on its get up 
and general appearance So sumptuous indeed is the 
book in these latter respects that the title of 
Manual seems to be somewhat of a misnomer 
A marked feature of the book is its admirable senes 
of Illustrations These have mostly been prepared b> 
the artist staff of the Pusa Institute Both the half 
tone blocks and the line engravings show good work 
mandilp , while the colour plates carried out by the 
Calcutta Phototype Company under very trying 
^matic conditions and for the first time in India, bear 
comparison with the best of their class Many of the 
artists mgaged on these Illustrations are wc are 
informed, natives of India, trained in art schools of 
that country Thdr work is highly creditable to all 
oonoemed. 

The {dan of the book is rimple It opens with an 
Introduction of about forty pages, in which are brieU} 
di acusa td the structural characters of the class Insecta 
widi its position In the zoological scale, the instincts 
and luiUts of inaects, their classification, and the 
priflc^det of nomenclature as applied to the group 
The methods of identification of qiedmens and the 
wtliHng appiffandba for the study., of entomology in 
lofla are ^so noticed, and a se^an is devoted to a 
useful ea|)oeitkm of Indian zoogeography The food 
jud baWtat of insects mra deslt with In a pracucal 
maaner, and the introduction doses with a reference 
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to the beneficial and other activities of insects in rela. 
tion to man 

Following the introduction comet a systematic 
account, profusely illustrated of each of the nine 
orders into which for present purposes the authors 
divide the class of insects There is of course, much 
divergence of opinion, and more of practice among 
entomologists on the subject of classification , and the 
authors do wisely in waming the student against 
getting to attach too much importance to any classi- 
fication systems except as w orking conventions which 
have as much regaid to truth as circumstances will 
allow The characteristics of each order and those 
of its subdivisions, are carefully given and the most 
noteworthy specific forms under each head are more 
or less fully dealt with sometimes especially those 
of economic importance m considerable detail Many 
valuable observations on habits and life^histories are 
incorporated in this portion of the work which covers 
the ground in as satisfactory a manner as could be 
CN^pccted from the limited space at the authors’ dis- 
posal 

tinally we have somewhat after the manner of the 
excursuses in Scudder s well known work on the 
butterflies of the eastern United States a number of 
brief treatises of a general kind dealing with <uch 
subjects as cosmopohtan insects gregarious habits, 
attraction to light, insects and flowers migration 
deceptive colouring with other mean*, of protection, 
galls, silk the size of insects and insect noises These 
essays whldi are interspersed among the systematic 
sections of the book include observations many of 
which are of great interest and value As an example 
of a good field observation which many travellers will 
be in a position to confirm wc may cite the follow 
mg — 

If one goes into a grass field intent on observing 
large grasshoppers one will suddenly sec a brightly 
colours insect jump up fly a little distance and 
disappear The e>e has followed the brijjht 

colours and loses the insect as these disappear with 
the closing of the wings at the completion of the 
flight One s eye is not seeking the cryptically-coloured 
grasshopper, which thus escapes attention even if 
one could easily see the motionless insect 

llie modesty of the claims put forward by the 
authors tends to disarm criticism nevertheless It may 
perhaps be suggested that some of the topics, 
espedally those dealt with In the introduedon, might 
with advantage have been treated more fully It is 
unfortunate too, that the authors allow themselves 
to be influenced by the somewhat silly outcry that 
has been raised in some quarters against blonomic 
conclusions drawm from museum specimens No 
naturalist ought to undervalue either museum study 
or field observation Each is an essential factor in 
unravelling the problems of evolution and each has 
furnished^ the odier with important suggestions for 
further research Field work on mimicry, in especial 
owes much to the stimulus afforded by the careful 
study of materud preserved in collecdons 

We do not agree (p 419) that there is mudi dlfflk 
culty In distinguishing Tettas hecabe in all its forms 
from other species of Tenas nor that the colouring 
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of the upper surface of Colefu (of Tttacoluk) atnaid 
if uell desenbed at orange Tliaxter on p 405 
IS a nubprint for Thayer These and * few similar 
slips are but slight blemithee on a duNroughly useful 
hook FAD 


THEORhllCAI STbDISS IN RFIATION TO 
MllICAJ SURVEYING 
Hydrographic Surveying fletneftfary — for Beginners 
Seamen and Othere A PracUad Handbook By 
Commander Stu4ul V S C Messutn Pp xiv + 504 
(I ondon L Orifiln and Co Ltd 1910 ) Pnee tas 
net 

T HEOKEIICAL condderationf dealing with the 
effect of errors of obeervation constitute one of 
the distinctive features of this book It mav be 
doubted whether such investigations art ippropri ite to 
a practical hindbook intend^ for beginmrs ind in 
some instances where they are merely of a idei iic 
interest their introduction is u^nt<>essar^ I he dis 
sertatiuns on the manipulation of the station po ntcr 
for example are diAuse and of little prnct cnl utility 
Ihe chipter on the principles governing the selection 
cf objects f t hxinj^ positions contaii^ ceitan 
theorems which will 1^ of inteiest to thisc Imd) 
fmuliar with the subject but beginners w ull find 
concise directions as to what goes to tti ike ^ d fix 
more helpful to them 1 he discussions bear n^ < n 
the circle of equivalents bring out n useful fact m i 
form somewhat different from thit m whch it his 
usutll) been pn seated The principle inv Ivel is in 
important one but it is possible to strain undul> its 
practical applkition So mudi stress has le< i laid 
on It that beginners might easily be misled the c thor 
himself appears to have misapplied the prtncpl on 
more than one occasion 

This IS notable in the example of plotting ^ v n on 
p 197 where It is suggested to accept an 

intersection of two lines cutting, uch other 
at an angle of a little more than 30^ 

in preference to an intersection of about }o° 
In this case primary points are alone concerned and 
the constderaUcMis indicated by the author arc not 
applicable A similar misapprehension is noticeable 
on p 201 m the paragraph relating to the projection 
of check Imes from the beU lines of reference It is 
here implied that in the case of pnmary points one of 
the lines on which th^ are plotted might have been 
laid off with a length of rddius so short as to vitiate 
any lines laid off from it subsequently 
Ihe question if discussed at some llngth as to 
the best xcro to select for shootmg up other objects 
wh^ the positioa of fbe observer is not iccurately 
determined The proMem is one of frequent occur 
renoe and is of |reac importance but the treatment 
if receives is not satlsfaMory and is liable to mis- 
apprehension In tbii as in some other cases the 
bi^prachcalruteof cfaoosinjr a sero situated it about 
(he same staneg om the (Ajecc to be shot up and 
maUng as small an an|^ with It as possible is not 
etatedf whilst the investigatMR rests on assumpuons 
hoc realisable wb|(a drifting m a boat or the ship in 
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an Unknown direction m 

In the paragraph on moasat^ ♦ mm bjT * 

pordqns, the rule of sines k used far wSmtt 
ha^nfg one verv obtuse suqgk m 4 acMk 
The proper method of solvhig eiscli 4riaiq|jk^ ffiWit 
have suggested tu the author the faeX (hat ittoa OQS Mes 
of bmall angles change very e fff M WWf of 

observation arc practically of M i de a gli liL atgl ootke* 
quently that the meuairetnent ^ tiM oAvet k 
necessary and less aocurate than urihg ends separate 
section of the base as measured 

Other instances of misappltcation at theory 40 prm 
tice might be quoted but those manttotted suflte to 
indicate a want of appreemtioa of ANtfdcal requirei* 
mentb and suggest the posubiflty diet the author Is 
more f imiliar with the tlworetical study 6f the tu^ecf 
than with the conduct of a survey 

In discussing the question of fi^ Station, there is 
no reference to the sin^pte method of ehmlnatiiig all 
errors from that source hy the mpadmnt of obiemng 
at equal distances on of^iosite sides of tite true 
station There is m or eo ver , an easier method than 
that given by the author for calculating the eorreetton 
for false station 

The use that might be made of a distant peak In 
connection with the angle of etevataon oi the mast* 
head when sounding a shoal has alto escaped etted 
tion neither is there iny refemioe to the use 
angles of ekvition in making a running survey of 
an island when circumstances admit 

The 11 vestigdtion of the error of parallax in 
nection with sextant angles due to the uie of th# long 
telescope when reflecting objects doee to the obewer, 
IS of some theoretical interest and is worthy df men 
tion As a matter of fact the error from this sourbe 
IS not nearly so great as the author assumes since 
It only exists in a min)r degree with the diort tele 
scope which in practice is always used being more 
convenient 

The various instruments and the methods of usiad 
them are fully desenbed and the ordinary opecatioilft 
connected with surveys of small extent are gtvUd IP 
detail together with a number of examples of sue 
surveys besides a useful chapter on aimndmg tfie 
details of a chart A M F 


PRODl CriON OP SSSt 3 lk)lLS 

Unseid Oil and other Seed Otis An tkinpieigl 
Manual By Prof W O Enme. Fp XlVdsm 
(London Ccnstable and Co LuL, 

165 net 


I N this work the author alms at the productndh ^ 
a manual which will scfViasa<airtycoai|dctegu^ 
for the manufacturer of ceAain seed ode, more 
ticuHrly linseed oil He notes that with ppe or two 
I exceptions the pnncipal pubhc!>tion« ddaftM WW 
this subject hitherto have discussed it fUMw dawp 
the chemical standpoint AccOrdUgfy Vb fBli bd 

the chemisiry-^whkh after #U W relaiwsty afat|dti 1 
la subordinated to the manufsteturiog 
a^lects of the industry ^ * 

Thd Mork wnttea from the PWW 0l 
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Wilt) Mi no doubt detracu tomewhut from iti 
ifMte- to Ml Englbh monuiacturer On the othbr 
tatter will prpbaUy find eome compeniil^ 
hi i^ifgr hdw Mi prcMenti are regarded by other 

After a ihoct Mttofieal deecrlpdon the firtt eight 
ehaptera deat with the itandard forme of equipment 
Ittdd in extracting oil from eeed bv the preteurc pro**| 
ceea. Such xnattere at the tocadon and planning of 
ttw milli dw eelectfon of the beet type of apparatus 
fibe haoAlog of the teed, the treatment of the oil 
and die mmihllng of the oil-cake are discussed in 
amipli detail Ec^omical production is kept in view 
Mrougfaout 

Ip die second and some Jater chapters we come 
accpN pagee of algebraical formula which at first 
•fght iMk like extracts from a mathematical text 
book They are the author’s method of analysing in 
general terms various problems of manufacture in 
order to show definitely the effect of adopting certain 
pro cesses or courses of treatment For example the 
question is discussed algebraically whether in given 
cirommstanoes It pays l^t to separate the screen 
Ifigi from the seed and sell them or to pass them 
dwough the mill with the seed or thirdly to separate 
them and grind them up with cake When all 
the factors have been combined into a formula the 
man uith an eye for an equation can readily see 
what effect an alteration in any factor will tend to 
produce The man not endow^ with such an e>e 
can readily piuode the matter out and be all the 
better for the exercise In such a way an intelligent 
control over th» operations can be maintained 

In the subsequent chapters the method of extract 
ing ci\ from seeds by percolation with a volatile 
solvent is described and discussed. Only about lo 
pSr cent , however of the oil produced in the United 
States is obtained in this manner 

Questions of output, shrinkage and cost of pro- 
duction are dealt with at some length, and there are 
tdiapters on refining, on boiled oil, and on miscel 
Uneous teed oils The author contrasts the great 
development of the cottonseed oil industry in the 
tJnIted States with the comparative neglect shown Itt 
regard to other oils— flnseed excepted Rapeseed oil 
is the most conspicuous failure, but more olive oil 
ebottld be prodp^, hp thinks in California more 
j0000a«4iut oil on the Faclflc coast, and more pea nut 
oiY in Chq eastern States 

A seotto on the chemical charactenstics of linseed 
oil briefly the chief items which the dUworks 
jihfbdst requires to know Information on varlouh 
points collected from scattered trade 
bu also been iitchtdcd, and certain official 
gdet and ragulAtions, suM as those of the New York 
mdttoe fikdiange and the Minnesota Grain Com 
bsye biin laid umler contribution in respect 
^ aspects of the industry 

of apparatui am given, and the 
iWhitmirbQUt of emlneOtljP practical char- 

B y ^ intelligimt oil manu- 

tttgp 'aMd woidd lUkt be able to get at least some 
Me bopk. C S 
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tOOLOGY OF THE JNDIAS OCEAN 
Ah Account of the Alcyonartans collected by the Royal 
imUan Marine Survey Ship InvesHgator m the 
Indian Ocean By Prof J Arthur Thomson and 
J J Simpson Part il The Meyonarians of the 
Littoral Area With a Report on the Species of 
Dendronephpiya by Dr W D Henderson Pp 
xviii + 319+ix plates (Calcutta Indian Museum 

T he first part of the memoir of the Alcyonarlans of 
the Indian Ocean was published In 1906 and re- 
viewed in Natuks of May 2 1007 The second part 
deals with the shallow uatcr species and fully main- 
tains the high standard set bv the first in wealth of 
detail and sumptuous illustration 
The authors of this volume have set themselves a 
task which is far more difficult than that of naming 
and describing the deep-sea species and they have 
faced it boldly and on the i^hole satisfactonly In 
the order Alcyonarla there are certain genera of 
wide distribution in tropical shallow xaters which 
exhibit an Infinite variety of form of mode of branch- 
ing of colour, and of detail in skeletal characters and 
the zoologist to whom the task is issigned of naming 
the spirit specimens sent to him by the collectors has 
to form an opinion as best he can on the vexed ques- 
tion of what characters or groups of characters in 
combination are sufficiently important to constitute a 
specific difference In the absence of any knowledge 
of the development of the colonies or of the relation 
of the different forms qf groiith to then ^surroundings 
on the reef, or of the transmission b> heredity of the 
different characters he uses for purposes of classifica- 
tion his opinion is raretv one of very great scientific 
value Nevertheless, if his task is conscientiously per- 
formed his descriptions accurate and his tllustrationi* 
adequate our science is enriched by a number of 
recoHed facts vihich may be of considerable value 
when the solution of the under!) ing biological 
problems is seriously taken in hand 
No better Illustration of this difficulty could be 
found than that of the genus Spongodes so excel- 
lently treated in this volume by Dr W D Henderson 
Following the example of Prof Kukenthal in whose 
laboratory he worked for some months, Dr Hender- 
son has distributed the specimens in the collection 
among no fewer than sixty one species of which fiftv- 
three are described as new to science But the 
question must occur to anyone who has seen 
Spongodes in abundance in its natural surroundings 
whether these numerous species could be maintain^ 
even by the author himself if another consignment 
of the same or greater dimensions were sent to him 
from the same localit) Thire is an advantage and 
a disadvantage in creating a large number of specific 
names for a common genus like Spongodes It 
enlarges our knowledge by giving us detailed desolp- 
tlons and Illustrations, and in so far as It does that 
it b a gain, but on the other hand it tends to 
underestimate the importance of what may be a very 
definite dibracter of all these common Malfewi-water 
genem, the power of adaptability tp t&eir lnifiie<Bateb». 
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surroundings An antmnl that u abla to move dbout 
can, withm certain hmltt chooae its own immedntt 
surroundings and ts not, thonefore, so much in need 
of ddaptabilits but a sedan tar> animal or colon> of 
tnimtl must cither adapt itself to the surroundings 
of the spot to which the larva happened to become 
fixed or it must perish Ihe evidence that there is 
n illv more ih in one variable species of Spongodt s 
docs not ippear to be at all conclusive but it is nt 
any rate satisfactory to feel when we con template the 
results of Dr Henderson *s labours that we have 
some further knowledge of the varieties of form it 
may issume 

One word of protest may be said ibout the use 
of the generic name Dendronephth} x for Sponf^odes 
Whether the application of the strict rules of pnont) 
justifies the change or not and those whe studv the 
literature of the genus may fnirl> claim th it it does 
not the inconvenience and confusion which the change 
f such an old and i^ell known generic name as 
Spe ngudes introduces are quite sufficient jusitfic itu 1 
for our refusil to iccipt it 
As might be expected in the description of a 
shallovc V, uer f luna the number of new genera (fourj 
IS ver\ sni ill Of these the curious cup like genus 
Studeriotes with its retractile polypanum is the most 
interesting The new nephthyid Cactoj^or>,ia with 
Its dense irmourphted walls of large speuks is 
a remarkable example of the extreme limits to which 
spiculation in the Alcyonaria may be carried 
The sugge stion made by the authors th it the genus 
Chlroncphthva should be fused with Siphono^orgia 
IS clearly a move in the right direction 

\mnng the man> useful and valuable feature^ of the 
volume attention may be speciall) directed to the sum 
marv of the characters of the pennatulid genus 
PUroeidcs \ hope may be expressed that before long 
a similar summary of the genera and species of the 
Juncellidoe may be pubhshed This family is i vidcntlj 
under the consideration of the authors but in the 
present volume they haw only f,)ven i tibulir 
statement of the specimens in the collection without 
assigning them to specific groups Ihe excellent 
coloured plates and numerous illustrations in thi text 
add very matenally to the volume which is a very 
note worth) addition to our knowledge of the Alcyon 
ana S J H 

THF PH\s!OLdGY OF THE PROTOZOA 
Etnfuhrung lu dit PhysuAogte der Ftntelhgen (Pro- 
toioen) By Dr S von Prowarek Pp v-i-iya 
(Leipzig and Borhn B G Toubner 1910) Pnee 
6 marks 

T his oork differ* from all other treatiMc on the 
growing lubject of protoiooiogy tn being largely 
jdevotod (0 the proUemi of function It ik a 
MndenseC aeootint of out' pr^aant knowledge of thw 
hig^ infportaAt and difficult subject and constsu of 
summanee of (gtyaiplogleiil reeults, often too short to 
be easily Intelligible, twt of conoderaUe value to that 
increasing numbef of Investigators srfao are interested 
reeent advencea tn this The author is a welt* 
knovhi and aettv* worker atSdoeeddt hesitate to press 
VO 2131 , 



certain views which have not as y. ^ 

pleta adherence On the whole, 

impartial view of the state of each p t w Sm 4 (kj 9 it at 

the kaleldOMXipic nature of the cast Mtowife ^ 

Vifith regard to the question of pro t gp t fl WH te S^^ 
ture von Prow vek concludes that B fltstffc Hhf aW wwy 
thior) does not account for all the ftcA Hi ' IHMi l 
that protopl isin may be absolutely ttrabWd'riWtg 
must therefore be regarded as polyompMa SMll 
protozoan cell is acc<aaling to him at least 
Fhis view though well known to be shared 4 )|r 
mnnn is not generally accepted and U wia^ 
b en idvisible for more and better figures ,of Ad 
nuclei of such common forms is those of amoAd A 
h ive aicompanied the statement whkht as tt stands* 
is not rendind quite convmang though we are aware 
of the evidence in its supptttt Ihe functions of the 
nucleus are dealt with at some lengtl^ and their die* 
cushion involves the consideration ct much expi^ri* 




any function of the organism which is not assigned by 
M>me writer to the ictivity of the micteus Fceui* 
motion cn/vmes or at least proen^nnes raapuatlm 
division reproduction heredity regeneratoon* are all 
more or less confidently issigned to this versatile 
structure Not only are its functional ^dribes In- 
creasingly stressed but the importance of die nuclaQa 
in originating structures hithi rto supposed to be cyto* 
plasmic IS also full) considcrid An interesting enoep- 
tion that 18 noted in this discubsion is the fact that 
amcebte cm live for al least a miaith without a 
nucleus ind a portion of a Stentor deonved of its 
nucleus mav retreneratc the lost parts of Us body 
\ltention is directed to the. importance of the meAw 
brane that encloses the protozoan ccU and to fhe 
mode wherebv osmosis or absorption is performed. 
The suggestion of Overton that the membrane eoA- 
I tains lipoids (e g leathin and cholesterin) and that 
these take an ictive part m the absorption of suU 
stances into the cell is somewhat ovepemphasised, 
since it IS b) no means certain how far these lipoids'** 
contribute to the formauon of the ectoptasmlc''smKS 
tures \t the same time so much attentitm Is nwg 
being ptid to this aspect of biochemistry that flic 
discussion ib a very timely one and should lead So 
further research 

The Utter half of th% book it occupied by SttfiS» 
manes of what u known as to ihe fuocdMS bqd 
tropisms of protozoa With regard to res|#|di€id, 
attention is directed to the natural cr induced afiMbUe 
character of many dilates as well as to the bdiarioui 
of other infusoria when suppbed with excess oi 
oxygen Loeb s vieiV that the presence of S tixu^km 
18 essential to the oxidation of the cell fs not UfdbnM 
An interesting account is given of the nutrition aiMl 


movements of protozoa, but the behaviour of fontd 
such as amoeba wjhtch conUln dbloroidiylf opn^mstAsa 
ta almost entirely neglected, in sfdte of the ol 
Qrube and Doflein, and dtefs- id room fbr StM 
observation on the sitpposed ingestion of tt 

the case of many infusoria With regard 
slgnllteance of fertillAbon, die author toftahrift r Uif) 
nbacb Jn the tense of tMSitkx ef |iven hi hU 
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lihrgtt work, reviewed in this journal on March 3 The 
fftCt is regarded as one of harmonising the discrepan 
Kies that arise through specialisation of dux>matic and 
motor organs in the m^le, and of assimilative struo 
tures in the female 

In conclusion, we have to regret the absence of an 
indea or of a list of references but we may recommend 
the work as an extremely useful and compact sum 
mary of recent work on the physiology of the protozoa 


AMATEUR ASTRONOMY 
An Easy and Conctse Gutde to the Starry Heavnix 
arranged as a Lompanton to the Umbrella Siar 
Map and Revolving Star Dome for Instruction m 
Astronomy By D McEwan Pp 137 (Umdon 
Kegan Paul Trench Trubkier and ( o Ltd igio ) 
Price ss »; 

T he idea of using the concave surface of an um 
brella as a star map Is excellent, but of course 
not new 1 he portability and convenience of manipul 1 
tion of such a stellar guide are obvious advantages 
while the aspect in which the constellations are seen 
unlike the view in a celestial globe corresponds to the 
reality The actual construction of such a chart of 
the sky might quite well form part of the practical 
work of every elementary course of astronomy 
A simple guide to the heavens to be used In con 
junction with and in explanation of, such an adapted 
umbrella should be worthy of notice It is to be 
regretted that the present brok while pretending and 
seeming at the first glance to fulfil just such i 
funedPn cannot be recommended Somewhat scrapp) 
and not always trustn^orthy it gives the impression 
of being the work of nn amateur 
After a preface and an introduction chopter I de- 
votes a page and a half to astronomical magnitudes 
and units, and also describes a chart of the north cu- 
cumpolar stars sriilch is reproduced The 8tar> 
contained in the various segments of the 
Umbrella Star Map are dealt with m chapter it 
The persistently miscalled segments are really the 
lectors formed \sy the nbs and circumference of the 
umbrella In the text a certain amount of Informa- 
tion Is given about the constellations and the principal 
stars as they occur in each segment, ' while charts 
show their relative positions and make a very rough 
attempt to indicate stellar magnitudes The scheme to 
represent magnitude described for the actual umbrella 
h not in use, apparently, In the companion book \ 
separate key-map in each case is used to indicate 
naipes A table giving for each star a serial 
^inber, the Greek letter, oonstellatlon magnitude 
right asesnsioo, and dedinatlon completes the in 
fcfinatioft for k typical ^segment ' General astro- 
nondcal in^brmadon Is introduced relative to special 
atojsotii ay they are encountered, so that, without 
*0 the index. It is difficult to find the treat 
wtart W any purdoklar subject 
' The InfbAitatten given Is oftefi'*'^||fnateuri^ and 
Jtt efror, while plausible misstatements 
Whhdi ’kbulg t^Ue ft beginner are to be found 
JW ftpiftr ftteuUrum, for example is *svett known to 
Qteftte Of ^ 9gm eoioun ^ sriilte by observations 
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made through a long tunnel or from the bottom of 
a well any star coming into the field of view syould 
be seen even in daylight Under the title Major 
Planets ** are described Jupiter Saturn Uranus and 
Neptune, while the Minor Planets arc Mercury 
Venus and Mars To Jupiter is asenbed only five 
moons the date of disctivery of the fifth being given 
Chapter iv describes a folding kc> to tlu 

*LinbreIla Star Map ind the next chapter deals 
with the solar system m n bald way In the pages 
devoted to time the sun is described as being due 
east at six o clock while amplitude ts misdefined in 
the following chapter 

A section devot^ to scouting ind an index to con- 
stellations bnn^ to a conclusion a book which needs 
a thorough revision if it is to be of service 

KLhMhNls Ob PU\SJiS 

(i) A hirst Book of Phwtcs By Dr L 1 ownds 
Pp vli + 145 (lamdon Macmillan and Co Ltd 
1910) Price is 6d 

(j) An Elementary Textbook of Physus Part IV 
Heat By Dr R W Stewart Pp iv+246 
(London C Gnftin and Co , Lid 19x0 ) Price 
3s 6d net 

(3) Matnculatton Magnetism and hlectriciiy A 
Text^book for Use in SchooU and Colleges arranged 
for Modem Methods of leoihing By Dr R H 
Jude and J Satterl> Pp mi + 415 (Cambridge 
University Tutorial Press ! td 1910 ) Price 4^ 6d 
(i) '^HIS b€)ok IS intended for those beginning the 
X studv of physics ihc contents do not cover 
the whole ground usuall) dealt with but arc confined 
to the principles of measurement mechanics and 
heat. The reason given for this is that It is now 
customary in secondary schools to limit the courses 
of study to tnesc subjects for the first two years 
Students reading this book are expected to be 
acquainted with the elements of mathematics, and to 
be able to perform for themselves the numerous ex- 
periments described in the text Descriptive and 
numerical test questions form the conclusion of each 
chapter 

There is no doubt it will be found a very useful 
book. The most pleasing feature is the exactness 
with which statements are m ide at the same Ume 
preserving great simplicity of language Added to 
this the printing and diagrams are good and advan- 
tageous use is made of he ivy t>pe for the more 
Important statements of principles 

(a) Dr Stewart’s fourth volume is written in much 
the same style as the three preceding ones It it suit- 
able for those possessing no previous exact knowledge 
of the subject of heat Attention is paid to all the 
elementary thermal phenomena the order of treat- 
ment beiny^ the usual one WTiat has been said above 
In reference to Dr Lownds’s book applies also here 
Few difficuhies should present themselves to an 
earnest reader of the subject Here also many experi- 
meitts are described but with the exception of a few 
worked In the text examples are absent 
There it rather a surprising omiksion howevert irf 
the chapter an the transference of heat by 
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Althoui^ the essentia} similarity of Ug|it and radiant 
heat is Insisted upon and the tttadi^on between 
heat and radiant heat dearly drawn, no experiments 
to illustrate the appfication of the laws of reflection 
to the latter are iciven The experiment with two 
concave mirrors In which heat is transferred by radia 
tion from one focus to tha other is surely one of the 
best for impressin^^ on students the Connection between 
the various radiations 

(3) This much lonfjfer volume is not nearly so good 
as those just commented upon It is written specific- 
ally for the London matriculation examination and 
it ma> be said at once that It is much too difficult 
It would have been better if less material had been 
treated nKU'e fully As it is, the book is overcrowded 
with statemenu which it would be impossible for the 
elementary btudent to deduce for himself — he must 
merely commit them to memory He is told, for in 
stance that the dyne* is the wreight of one gram 
divided by 981 a statement which is not only in 
correct but conveys no impression of the importance 
of the absolute unit of force A long discussion is 
entered upon as to the relative merits of the two-fluid 
and one-fluid theories of electricity The matricul^ 
tion student is advised in the text to accept the one 
fluid theory and then a footnote tells him that prob- 
ably he will have to revert to the two-fluid theory 
because recent expenments pednt to the existence of 
positive electridt) Controversies of this kmd are 
altogether out of place In elementary text books they 
only confuse the student 

There is a profusion of examples at the end of each 
chapter These are as a whole good , but it in doubt 
ful whether the pupil would be in a position to answer 
them Intelligently If left to himself 

OUR BOOK SHELF 

St$UUen uhtf 4fe B€sHmmung des wethhihen Gesch 

Ischfes By Prof Adiille Russo Pp V+X05 

(Jena Gustav Fischer, 1909) Price 3 marks 
Pko Russo has published a iseneral account of veiy 
interesting e^wrhnents which he has made on the 
determination of the female sex in rabbits His 
method was to dose the aoiinaU with fedthin>-a well- 
known constituent of yolk of egg— administering it 
in various ways He Injected It Into the peritoneal 
cavity or subcutaneous]^ , he even Introduced it 
dirou^ the mouth Prom control experiments it 
seemed dear that one of the results of introdudng the 
ledthin in eonsMerable quantity into the system 
where it normally oeeuas In many different tleeues, 
was the accumulation of-deutoplasinic material In the 
nv on foilidm and in the oocytes, and Russo 
found that falMts treated fai this way and subfe- 
ouwiriy mated had mere female than male offspring 
Sometimes all the offqprthg were female The 
security of the tondusion that the leddiln treatment 
wae the eondltloci of thb <llipro|mrtk>oate number of 
female oilnriiH depends 00 oxe number of cases 
Invtb it>^teo and on the avoidence of selected stodts. 
Kuteo it gware of this, and be does not betrav 
any degmaHtni, 

in the^iinraial emtn, or in wjimt he believee to be 
the nontnl overy. rm Suwo dletiitAiithee two 
klntU of on, one hind rwi In nutritive nutaial 




deptwited in dw eonn 
the other Idn^ wift 
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and in the viteflus, 
won* The lecithin 


treatment Increases the number of rfeh^ 
highW anaboUc ova, and tbep 
hM been adequately subetantleted) t|ie fomalaplOf 
during ova . t 

la young rabbits of five or dx mdnthe m ova 
show little vitelline material no ChroRildlat 
pusdes, and a dear sona peUudda. This la g 
of deficient nutritkxi, and there is some ovkhMd dw 
theee very young ova tend to be makHprodtfCiM fit 
the nutrition of the ovary improves wl» age^ tb 9 mm 
become better equippM with “ embryopIOfB^ 
matenal, and tend to be female-producing Tm 
general result of Prof Russo’s Intoresting expM* 
ments Is to show diat the ovary is a very plaitib 
organ, responding to the ledthin treatment by on 
increase in the number of female-produdng ova He 
suggests that die ledthin treatment of tnalea nmy 
ailed the spermatosoa iman analogous Way^ th« 
mitodiondrfa! apparatus In devdoplog his thesis 
the author communicates manV| valuable observadods 
on the germinal epithelium the granulosa, the sons 
pellucida, and ti^e various chromatic substances whkh 
appear in the ooplasm Statistics of (be experiments 
and detoils as to methods employed are duly sub^ 
mitted, ai^ the whole discussion Is conducted ki an 
admirable sdentific temper 

Report on the Mines and Mineral Resontves of Natal 
(other than Coal) By Dr F H Hatdi Pp 
xU + 155 + vil plates PuUished by order of the 
Natal Government- (London Printed by R (^v 
and Sons Ltd 1910) 

This little volume, which contains the results of an 
eight months’ prospecting trip in the colony of Natal 
umertaken by Dr Hatdi on behalf of the Natal 
Ciovmiment, is extremely disappointing as the only 
condusion that can be drawn from it is that Natal 
possesses no mineral other than coal, that is deserv 
ing of any serious attention Dr Hatch sums up his 
impression in the words no large well< 4 eveloped 
metal mines either of the precious or of base metm 
exist in Natal ” To which may be added that tfie 
report indicates that no deposit has yet been met whh 
wnidi promises to be wwth devdoping or to be 
likely to be mined with any measure of s uc es u and 
the same is true of the non metallic deposits— ^oal^ 
of course being always excepted Depodts of goM 
coppw* tin iron mam^ese diFomlum, lead and 
silvw molybdenum of limestone, pho^ate gtspfake* 
asbestos, gypsum, salt nitrate oUshale 
leum, butloing stone slate, day, fte , are kito^ to 
exist and have here been reported oif, but Ddbfoig oi 
commerdal value seems to have been met wtljb any*- 
where The value of (he mineral outout of Ni^ m 
1908 is i^ven as 7x1 liU , Out of wmdi the dpoe of 
the coal ts 737 16^ Further comment is needless 

ModelUng from Nature A New and Onghtsd iCMod 
of Clay Modelling By Lilian Carter Pp 
10 plates of inodds copied from ngtuse (tfOMOo p 
Cassell and Co , Ltd. n d ) Prioe is dd ndl 
TMuoh we are so^tical as lor tiie ftewnpis Md 
originality of Miss Cartor*s instbod of fetiidhfog dUrj 
imd^g, there Is no doubt that SSk 

she describes interests young dtiUNo, and hr 

m^ing them aepurato and alert frf examining nahffdl 
objeets, as well as deft with theft AngafiT 

The Time of the Singing of mfgM 
(London Henry Frowde, Wtts js, 

TJis antbd^ of verm wlU appiti tofaU ‘ 
cotnpHw Wable. wWmfo^ 
of aiit^ and jmbBtltors to bring 
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LBTTgKS TO THE EDITOR 

(]>» Midf Mi hhm$^ /or oteioM 

4 Mpt 0 mi hf c^npMRnU SMmecmk$imi 9 riMk€ 
l» rofSMlV. Of io €Pff^ipomd irUh tto writoro 0/ f^tcui 
mUtUU fir Mr or ony ^orO 0 / Natubb 
N o #otfor Ir foNn of o we nyw oii r c o t omn wco rt om ] 

TM Tstt of Hollojr** Conet on Mojr ft-x« 

PsKMAfs the followintf observat oni 1 made of Halley • 
ewe t 00 niejnt of my iB when it croued the run t 
dUc may bo of mtereot aa a record 
Oft that evaOliuE 1 croioed by oteamer from Palermo to 
Naplec. ae I wnned to have a clear honxon all round to 
aee what would happen Ihe venel leaver Paler no at 
7 p m and annvM at Naplet at 7 the following morn ng 
and it roened the beat place for a view 
1 may say that I had beep watching the comet everv 
night from May 7 and warn quite famiuar with itr appuir 
ance I sa> thia because it was quite different from that 
of any otm^ com t I .cOn remember The firat time 
I taw the tail was wheH* f came on deck on May 7 about 
4 am the nucleus was not visible but right atrors the 
rky waa a long white streak just like a cbud qu te as 
opaque at a ck>^ and I could not believe it was the tail 
m the eomet at pll but on coming on deck the next mom 
ipg at a 15 I MW th same white streak but this time 
with the nucleus also of s verv white colour 
1 had no instiument with me to measure the length of 
the tail but 1 got the quartermaster to lay it off on the 
ahip B coBipass he put it down on paper it was £ i N 
and tha ead of the tail waa h by > i S which is about 
as|^ boriaontal measurement the real len|,th of the ti 1 
itsm 1 could only estimate as about half wav mrosH the 
akr* 

On the night of May 18 ns soon as it got ntly 

dark the tail nas plainly vU ble there was a tevd vs 
oM moon which rather uiterlered with the vew but about 
a aau it had got sufficiently low and behind a th i bit 
Pbnvenient bank of cloud so that it did no further 1 arm to 
tny observatkm Of course there was no nucleus to b 
seen tfwt was down below with the sun but the tail a i 
duHe different in char icter from that which I had seen on 
me previous nights U was not a long streak of white 
but a confused mast of pinkish tight extending along the 
borlwin lor ^ or 50^ and then stretching right a to^% 
the sky coming gradually to a point at the wide naked 
eye doiibJe star (a and fi Capricorni) below Altair in line 
With the three stars The tail narrowed in on its course 
upwards and passed )Utt below the Great Square of 
Agasus, 7 Pegad being well m the tail but a Pegasi 
was clear ^ It , 

1 eontmued watching the toil for shooting stars in its 
naighbQuthood but 1 only saw three or four there wa«. 
^msgr particular abgut them except that thev seemed 
Wi stant from the edge of the tail which was well defined 
and only travelled 4* or 5* from it 
9ut there stilt psmavif a cuutfous sight to describe which 
T saw on the other side of (he ship 
About a 15 a m I went aft to get die ume from the 
ebart-eopm ekide and happening to look ovtr the port 
wdewi the sh^ to the west I saw a pillgr of on the 
dppwdie sitfe of die earth (o that from which tSt comet n 
ml up It was about 4^ (roughly) high and so** 
df dip broad at d» boriaoir U was stro^flht tm and down 
OM.Was AiiKh brighter m the middle than at tne sides and 
pM semned Hfce a pillar of faghl but the lighter 
im ^Opsparent sides oame up and formed a large 
VaHi aettlng moon was a good daal to the right of 
<000, and^ was somewhat clouded out ar 4 had no 
eMMMSmd widi U At the time 1 took the cone^ to be 
m CmMsMo and did not pay mudi ttmrv attentem to 
^ibeyobd to^ng/iow and then tgsma that it was stiU 

iJmjflpnd and the hoi were fMde from s i| to 
^ poilhie dmt at ttbilma the earth 

some a the tall and had 

. JWl Caite the next uafortsmately 

M -WOtalii, but I heard that 
^ ftb |W f* a i i ^ dwy had amn an arch of hght over the 
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part of the horuon from a hah the tail came 1 did not 
see this but 1 was at sea level and the observatoi^ ts up 
some 1500 feet Howano Patn 

ao Hvde Pork Place London W June 17 

Ak observing party was organ sed at this college for the 
purpose of taking note of any physical disturbances which 
mi^t occur during the passage of the earth through the 
comet • tail particulars of wh rh will ha publisbea later 
Our object in now writ ng s to put on record a remark 
able appearance which presented itself at about un 
the morning of May tp 

The comet has been v s ble here to the utu^d^d aye s nee 
April IS and up to the morning of May 18 the tail pre 
oented what may be termed a normal appearance 1 e 
smaller at the nucleus than at the extremity but on the 
morning of May 19 the character had altogether changed 
At about 3 to a lum nous patch was seen at an attitude 
of about ao^ from the hor son and in the place where the 
tail formerly appeared There were some cVmds near the 
horuHNi and at these cleared away the whole of the tail 
became visiblo extending at 430 right up to the c nith 
and there being lost in tne Milky Way 
When there were no clouds the skv was remarkabh 
clear the M Iky Way shining most bnll anth The hf^ht 
from the tail of the comet was polarised but not so dis 
tlnctly as was the case with the normal tail on preaious 
mornings The tail pciMsted until daylight It to some 
extent as regards shape ■ nuinted the Zod acal I ight but 
at the same time was essentially d fferent and did not 
appear In the usual situat on of the light as it was manv 
degrees to the north of the sun It was much longer 
narroarer at the base and ten times brighter There is 
no question but that it was the comet s tail 
At 4 30 Che upper half of the tail was quite free from 
clotKl and the gradual narrowing towards the upper end 
was most marked It seemed from the curvature of the 
edges that a portion was m sh ng from the under side of 
the tail The convictton was botne in upon us that we 
saw a portion of the tail blotted out or cut off m some 
way and this was certainly not done by cloud Was it 
done by the earth b atmonphere Hie following morning 
was cmdi and nothing was b i at 1 30 but the conet 
appeared in Jthe western skv at ^ 40 n the evening 
Observations were not taken n si ceeding morniigs 
which perhaps was a mistake as something may have 
been left behind after contact with the earth if contact 
leallv happened 

W H ?1M\Y 
W A Doiglas Renos 
University College Bloemfontein 

Tha Colour of Pura Watar 

Havino noticed the colour of the sky of air and of 
water under different conditions I was reminded on read 
uig the Mpert of Lord Rayleigh s lecture (Natuu 
March 10) of a few notes I had made from time to uma 
and now think they may prove of interest 

First oMtcally pure water cainot be obtained by dis 
tiUahon Prof Tyndall asked me to prepare some pure 
water for him which I attempted first by dlstillaiion 
snih acid permanganate and then re distilling this from 
a copper vqasel and cbllertfog the liquid Ih a bottle fdaced 
In a Urge bell jar xif hydrogen a gas which is known xt 
provide an optiwly pure atmoephere The resulting water 
sraa not optlcalty pure Pure water was prepi^ by 
TyndaH by melMg clear block ice in a vacuum Its colour 
was bhie srhen seen through a tube 3 feet long 
Tha eolaar of a hard water wWidi has been softened by 
rUrk^e pitwees may be seen at the Colne Valley water 
sroflU vistble (Wha the train on the up tine just south pf 
Watford Stetfoii and at Joynsont paper works at St 
Sfanr Cray In Kent When the members of dte Society 
of Chemtw In^hrttry visited these works some vadrs ago 
they sMu mudi struck by the very beautiful bine ol tiie 
wsfUf It wu e*en suggested that it had been purpo^ 
coliiiM yaifk a very pure bhic dyk Water pf aiailHr 
punty ooabrfnifig very Utde mineral maiter» brltig 
mae^Ma far its softness comes from tiie jBwMUMif 
beUsr ti&e I ondon Clay Such blue water 1 heau AobcM 
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in the bed rooms and bftthHroottit of the Euston Hotel the 
supply coming from un artestan well 

Ihere are two nmural source* of extremely pure water 
With which I am acfjuainted and 1 cannot believe that the 
water from the eecond aourte receives any coknir or 
appearance of bhie throu^ the reflection of light by fine 
paitlcle* in suspension The first Is In the Fairy Loch 
bt ide Loch Lomond situated on a little promontor> south 
of Tarbert It is difAcult to see that thm it anv colour 
in the water except at a point where It wells up from a 
fissure in the rock and passes over a vein of milk white 
quartxite which crosses the bottom here it exhibits a 
Mautiful blue colour 

I he second source is the Wells of Dec situated in the 
Larig (I I arg Gruamach) at the foot of Ben Macdhui and 
between it and Bracriach about half way between Dee 
aide and Spev side It is a small tarn or pool w th a 
bottom like that of three miles of the pass— nothing but 
large pieces of mlintered red mmHc rock It stands 
about sToo feet above the aea water according to 

my recollection passes down underneath broken rocks in 
a narrow nft in the mountain side, and is derived from 
the melting of snow on Its northern slope near the summit 
which Is 1598 feet (1500 feet by my aneroid) higher and 
above all vegetation The pool is too small to be shown 
but the stream which runt out of It appears on the 
Ordnance map (^heet 64, i inch scak) springing from the 
highest point of the past Some small iMhs on the oppo 
site fide of the pats about i} miles further south are 
also called Wells of Dee and are the pnncipal source of 
the nver of that name The bottom of the small pool is 
visible everywherci and Its apparent colour vanea in pro 
portion tto its depth being dull red near the side^ to a 
brownish purple where it is apparently deepest 1 he pur 
blue colour of the water was only seen on putting a white 
object such as a piece of porcelain Into It *1 he effect of 
the blue colour of the water on the light reflected from 
the red rock at the bottom Is to give it a purple tint 

It IS evident that the blue le wholly due to the absorp 
tion of rajs of complementary colour because if it were 
not tht rraection of bhie rays by suspended fine particles 
would be seen against a dark ground on looking into the 
Slater As a matter of fact the water when undisturbed 
on the surface was not vlolblo It was very difficult to 
form any Idea of its depth everything on the bottom 
being shaiply defined Ihese observations were made 
undw a diffused and subdued light in a very clear atmo 
sphere the light being of uniform intensity over the whole 
sky which was entirdv covered with small greyish clouds 
no direct sunBght or blue ^ being anywhere visible A 
fart adverse to the view that the bhie could be reflected 
light Is that the light which escapes reflection has a reddish 
golden colour In a hoiy atmoiqphere when the sun is 
low and we look towards it we see the golden colour in 
tlv» oppoelte direction we see the blue opalescence The 
nhite light fhmi the sky traversed the water in two 
directions to the bottomi and then by reflection back 
again and it is safe to say that these two opposite colours 
wouU neutrallae each other W N Hartlkt 

Rojal College of Sdence DubHn 

The Tamparaturo CwndltfOBa In Clouds 

As one of tfaoas who esmressed doubt as to the possi 
bthty of the existence of the temperature conditions in a 
cloud described by Prof Itoh^ at Winnipeg I have been 
greatly Interested hf the lett er s of Dr Aitken and Mr 
Palmer (Natum 'November iff 1909 June s 1910) but 
the exanqiles whM they quote do not present the same 
diflliiutty as Rotch^ result, nor do thev explain it 

J he inmasa of tetnpsrahtre at or above the upper sur 
face of clouda wfddk Or Aldcan mentions hM been 
frequenter oberrve# In late aseents at vnnous places while 
the two example* ghren by Palmer are (1) aho-cumulus 
airwave cloud pf Htfanhohs tfh formed at a surface 
of dwoatifltuO Wi tempirature decreases upwards in the 
cloud Itself 6) litmdMiui., a shallow cloud formed also 
at a hirfaei of dhcontlmil^, Mere* too the temperature 
decreasH upwards In thd aetual dmiri In neither case do 
W» attribute the tani|ws(tai« peouBarltv to the clouds but 
regard the oknidH as the molt of the temperature 
fsooditllbos ^ 
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Hotch, however* found that in a ehmd* e 

thieJe the temperature increased from the bat# '^q^Wainld 
by Inoio than 5^ C and the ncrease was most na|ud ui 
tile Urwet part of the cloud 

Dr Aitken suggests tiiat the sun, abimng oa m uppto 
part of a cloud already formed and warming W wouMb 
account for the phenomenon or at least for IfiVerston^ 
near ^ upper surface of a cloud but If the tun railed 
the temperature of the upper part of the cloud* that part 
would be no longer in oquihbnum WiHi its sarroundings* 
and would nse upwards Its temperature would, in cpa«' 
sequence faU unw ordinary condition^ until equihbnm 
with tlw surrounding atmoqihere again superVMed Tbb 
sunshine could only result an an actual increase of fstH^sf* 
m * if there existed already above the cloud otmospsisno 
layer of h^her temperature than that in the cloud Ittelf 
Now if Kotch e craud were formed tqr convection currafltt 
according to the generally accepted ideas, the summit 
would be inihaHy at least is^ C colder than the basef and 
consequently its temperature must have been raised 15^ C 
to bring at)out the ooserved state of affairs It u not ea^ 
to imagine how this could be dona ynthout dlsnMtmg tha- 
cloud because it is unlikely that a cloud a wn high 
would be formed by convection currents without the upper 
parts losing some of the water vapour which they originally 
contained and in the present Instance ev^ioration woukf 
begin before the tampeiature had nien iq^ C Moreover 
the ascent took place about 9am in May while assum- 
ing that IS <^nt of the incident sunwine is absorbea 
by the cloiKi (Abbott and Fowle found d< per cent re- 
flected) and that no lost of heat by radiaoon occurred it 
would take a twelve hour day near the equator to raise 
^e mean temperature of a hemisphertcal cloud a km high 
b> 9^ C It appears certain therefor^ that solar radiation 
incid nt on the cloud cannot account for the phenomenon 
The only reasonable explanation I can put forward la 
that air below and above an inversion surface is lifted 
bodily upwards sufficiently far for rondensation to take 
place on both sides The balloon ascent must have been 
made In a region of convergence and the mechanism by 
which the conditions were produced appean to have con- 
sisted of a cold damp easterly wind penetrating beneath 
a warm ujiper current from a more southerly point 
Cambria^, June 6 E Gold 

Tha Paiinitiof Inffnanea of Boiiltghl 
Wmi reference to Dr Rusecll a remarks on this sulneot 
In NATtTxa of April a8 1 should like to remark (1) Oiat 
my point was not so much that toluene removed toxic 
material from the soil as that it rendered at insoluble 
The question of washing out material from the soil waa 
not raised by me (a) and (3) Dr Russell seems to beg 
the liuestion by taking "fertibty" and bacterlat 
actlvi^ as tinonymous He has net so far aa | can 
hnd proved that the additiou to partially sterilised solt of 
an aqueous extract— or of a portjon— of an untreated soft 
increases crop produeUon (In contrmdistinctleo to soil 
ferhUtj as indicated by bacterial aictlvily and ammonia 
production) If such is found to be the case, It voukl 
certainly requue further experiment before it could bo 
ex^ined on the toxic theory 
With regard to water cuttures, In one axperimaftt ftp 
water was boiled every two days in aome of the bukumf 
while in others it was not boiled At the termiftatiqn « 
the experiment— two days after the last bdnhkj^-tllO 
bactenal contents were found to be Qpnt e d.) F— 

In unboiled cnltares (*wS)“***’*^ 

In Iwflc 4 

th* ^ttnatit* of nntmnl prediiitete* to petnMtiun nu li M x to 
from «• two Mhitiona ««• (ptr rnimM} ~ 

UnboiM wlntiM m 

Boiled Mkitton |o 

to A« iMietMin thar* outfht to lito^toST «t UM fOMi 
** IMxIucedln the uMhottoTu is M ImM 
eoiution eiiico the toetoitel content of the WwiroB* <Wl»r 
MOio thw one eoyMth^the 1^^, nS 
far eMtt of the tfma oimU 
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I htv* now ooms^tod an experiment In which the 
following reaulU lamong othcrf) were obtained with the 
* great millet <Wghum) eingle plants of which were 
gimn from germinated le^ for ten days In soil (1) un 
Mated , (a) heated to 97* and (3) heated to 170* — 


OfMQMtabt 

TttaUssmeCaoil oCpbet* 
(ingfsaiB) 
Unhealed 143 5 
Heated to 97 1517 

, 170* 1655-6 


Mean of S } max 314* ndn o 

^ 353 . 36 

» M X470, 835 

At 170* the soil was obviously sterilised completely but 
the yield was four times that from the partial!^ MonhsL'd 
aoil. h Fi^lher 

School of Agrlculturei Gisa, May 14 

Pot expertments are carried out by Dr Hutchinson and 
myself to rim parallel with the chemical and bactenologlcal 
examinations of the soils Pfoductlvlty U not regarded as 
synonymous with bacterial activit> although in gemral 

the two are intimately related An exception occur when 
the soil has been hedfed^liAbirictcnily to dmmposc some of 
the organic matter present with formation of plant food 
As stated in my letter the addition to tolurned soil of an 
aqueous extract of untreated soil increases crop produt tive> 
pets E J KussKu. 

Rothamsted Experiment Station Harpenden 


OoM and Irrigat on 

Tim interest which my former letter has aroused 
(Naiurx June 0) induces mt to offer a f^w further re- 
marks For a hundred years it wa^ usually thought that 
all our earthwormb were of one kind and the term 
Lutnhftcut Urrettns was glibly used Thanks to the help 
I have received from curators gardeners and nature 
lovers at Kew Cheheu Oxfoid Cambridge Edinburgh 
and elsewhere mv list of British I umbrlci now stands at 
nearly forty species belonging to upwards of half-a-dozcn 
gsnera 

In like manner nearly ail fresh water worms have until 
recent times been relegated to one species and 'luhtfex 
Hwhrum waa tho magic name Our knowledge of thenc 
wonderful oose-workerti is still deplorably limited but a 
little progress is being made in their study We now know 
that the so-called lublfex Is not a tube-maker and that 
it includes such genera os UmnodHIus Stylodrilus frirho- 
dnluSf and othcis which represent more than one family 
With upwards of twenty known British species Fvery 
year Is bringing new forms to light and each new dis 
coven supplies a missing link 
Out, in addition to the ooie-maken belonging to the 
Tubifex group 1 now 6nd that certain species of white 
worms which are destitute of red blood and arc usually 
grouped together as Enchytrmids frequently dnd employ 
tnetit in this capacit)^ and often got introduced among 
valuable plants in garden and field to the great loss of 
the horticulturist Hence the need of a fulkr and more 
systematic study of this branch of science Here is a 
«ub^ worthy df Earl Carrington's new committee 
One correspondent remarits that the subject is very 
suggestive * He adds a querv which needs attention 
suppose the worms cannot take nitrogen directly from 
the air Bke the legumes? If they could assimilate it of 
ao4r«a a very Important polm would be seuled by establish 
tttg that fact, though the probabilities are that thev con 
1 should Bke to know what bioloi^s have to sav 
Grfat Malnra Hiumic Fxiind 

Oaufloptttpt In Llbratp Work 

WtTtt the pennltston of the council of this society I 
Dttfo^ jkistituted a departure In library prai^ce 

WwA I hifo bem asked to describe to you, in the belief 
that oAsr learped socleHes may thlnk^ It worth while to 

and othw arieoihtc sodedes tiring 
«br^ Mtkr gumy dlsadvaiitsigss as coiWtiared with their 
itsImfetlHMlfonil and none so great or so much felt as 
Itfochhmon od the Use their llfarariss. To all our 
f^aMfs RvffUf we now offer to prepare for them 

sbdit of papers, and even of books upon 

s 6 * mi. vot „80 


any medical subject and to search for or check references 
to medical literature 

The Innovation has been most warmly welcomed, and 
from remote parts of ttu> world wc have received many 
grateful letters Men living in the Chhral Valley In th% 
Sudan in Christmas Island and cquatonal Africa, who for 
years have had their work hindered by lack of library 
conveniences say that what we now do for them Is even 
tetter than they could have done for themselves bad they 
been in London for even here thev would probably not te 
able to devote the ninnv hours requisite for tho research 
required to produie the results which our machinery can 
proriire lor ttieiii with a minimum uf time and labour 

J \ W MacAusiu 
(Secrelory ) 

The Royal Socleti of Medicine 15 Cavendish 
bquare W June 16 


Altralam in Animal Ufa 

^Ola I>rnl i orrespondi nt Mr ( hnstoph^r Morse ha^ 
told you (p .^37) of an ablution im caterpillar let me tell 
vou of Ufc-saving rtls in \in<|^ur 1 was examining 
the creatuns with a nmrosfope when one of them became 
stranded owing to its hiving stra\ed into the shallower 
portion of th< \fncgar-drop nnd there it wriggled the 
white the fluid grew shallower still Just ns it seemed 
on the point of giving tl list expiring wriggle whflt was 
mi umarement to see thne or four other eels make a 
dash from the deeper xlnegsr nnd force themselves across 
the shallow to while lav then slianded comrade 

Then occuned the most singular thing it has r\er been 
my lot to Witness In the world of nnnuli life Ihese tiny 
liM»-savers rushed with alt the (luigi of desperation at their 
now quiescent comrade and woiked it slowly towards the 
deeper part of the fluid and th(\ renched It too in time 
fo save thiir own and the other s life J H Fioif 

7J Orange Avenu< Le<ds 


CploQtt of Plasmodia of aoma Mycatoaoa. 


Prom my experience in this part I here note the 
colours of plasmodia of a few Mycetoaoa to supply 
the desiderata in the late Mr Iibtcrs Monograph/* 
London 1894 — 


PkjfMmrmm HfM Mmi. 

P Umtrmm Rsiu 
P €rm$tri/0rm* Pstefa m hit 
(Oylon snd Jspsa) 

P Ron 

Arty^ituhrmu Kslchhr udCkek 

I Ro«t 


y «}Ins th«n onma^ysllow 
Bntfbi Mimrosi*7«losr 
DuH ushrsous 

r>i gyochr«> y«11owthandlnypl»b 
C oluurie then milky whit* 
Watery c nnomoo 


The following species have iheli plasmodia mostly of the 
colours as recorded by Mr Ltsttr but at time^ of the 
subjoined colours — 

Normally coloured Occaiiton*ny colound 
pbjmttum in^uii P*ns W*t*ry*whii* PaUytlow 

RoM Creamy wluls Sulphur yellow 

IjKtimlmmmiMum Pert. RoM-red Bris^ yolk yt^ltowormiaiy- 

whiis 


As regards the last nanii-d spcties Miss Gulieima Lister 
writes to me — • Since my fathei s Monograph was 
written wo have several times had instances of the cethalia 
arising from a white or crtanwolourcd plasmodium 
Now m few words on the numbtr of species of tho 
Japanese Myceloxoa In the Jontnal of Hotany April 
1904 pp 97-9 Mr and Miss Lister noticed eighteen 
spedes collected by Mr S Kusano in Tokio eleven of 
which had been enumerated in Prof Matsumura • " Index 
riantarum Japonicarum publibhed a few months 
previously In the same year Since my return home from 
j&hSland in 1900 in order to keep my promise to Mr 
George Murray then keeper of the Botanical Department 
Natural Hlstoi^ Museum I have vent for determination 
to Mr and Miss Lister every characteristic specimen 1 
could dud la this province which has resultitd In the 
Japanese mdes of Mycetoma actually reachUig a tout 
number of el^ty-six Including the two new spedes 
ArcyrU gfoaca, JJster and Htmitrichia G Lister, 

not to mention several new varieties ang forme 

KUMX<A.ttU MfWaXATA 

Tanabe, Rll Japan May si 
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KORSAS GEOLO&y^ 

tkEFORE the yw 1883 wftoa traatiei were made 
^ by whidi Sumpeaiia ware admitted to the 
counts Korea wae a tme incofaito to geologiete 
C aptain Basil Hall had (hd^ fiuide a few ob^a 
tions upon rocks examined by him on the coast dur 


The wOfIc deals nuunty ^th thft eoUtfwy n 
the peiriniula and d ha cftbca th^ 
the aatW the important dboovinei 



iee made 

Yabd of fossd ptanU and % 

add 
may jbe 



threat ii^ce in determining tim d^bfCtcat' 
some of the rod^ masses 
Overlying a great matt of garias mica-adiiat 
^ phylUta rodcs which may 

Aielismn in age thoi;^ Or Kot& 
inclines to the view* mat Gney ntt 
metamorphosed Mrsoaoic de^^ts 
there are great masses of graniue 
rocks including some very inteyist^ 
ing types Ab^ these granites are 
found a senes of strata which are 
shown the plants oontam to 


be of Jurassic age 
posits are foui^ evidepott of con 


F c I rtpaol of MyS f ywm Si ly ho«r b|c noc «1 topotr«phy wl h nonowf oad nSootat oo 
wUoh prDfasU> ouiM ibo «ikiy producM n tb» «bof« cu run by th« ftMv aottan 


these dtk 

foui^ 

temporaneous votcaidc action white 
quart/ veins with goM also occur iir 
them In Japan these Jurassic 
strata appear to be underlain by 
busttlina limestones of Carbonifer- 
ous age nnd anthracite beds con- 
taining RhsQtK* plans Rocks of 
this age fopcar to occur in other 
parlb of the peninsula but not in 
the district examined by l>r Kotd 
Of younger age than the Jurassic 
appear to be the senes of eruptive 
rocks which our author classes as 
Neogramtes These consist of 
quaru-porphvrv (quart/ tsingtauite) 
and onhoclase porph> rv (t s t n g^ 
variety 


tauite) with a Variety of granite 
ing his voyage in 1S18 and casual references may be poiphyry f)r which the author proposes the term 
found in other authors concerning what could be seen Mabonite --the name being derived from the port 
from the sea In 1883 •f'd l88^ however a Germ n of Ma ban pho* and an aplite-graoite ( Grano- 
geotogiit Dr Gottaclie» oude a ripid (geological masanite ) Dr Kot6 regards his mosanite as 
reconnaissance of the coUntrV and the rock spec nenb worthy of recti ving n dislinct nnmv from the peculj&r 
he obtained were described by Prof Justus Roth mode of the intergrowth of quartz and plagiodase 
Almost simultaneous^ with Dr 
Gottsche Prof Gowland then head 
Impenal Mint of Japan made 


Japan 

journey through the country for th 
puipose of ardasological investigation 
and the numerous s pe ci mens which tu 


collected were describW by Mr (now 
Sir Thomas) HoUand in the Geolo^al 
Society i Journal for 1891 In the 
iccounts of his e^oratipna in Chint 
(1900-3) the late Baron F von RicSi 
hofen was able to give additionai pir 
ticulars concerning the getHomcal 
structure of the country Dr BuniiiWV 
Kot6 the author of tbs wmric beton 
us published his aocoont Of the 
orogriphy of the peninsula m 1903 a 
memoir which has giv en nse to a coo 
siderable amount of co ntr O Vf ry 
As the result' of the Ruaso*japaneso 
war however the country has bet t 
much more fully opened up and the 
Japanese GovcitnmeoC has sqpt out 1 
number of expiMihona for the purpose 
of inquiring into the natural resources 
of the countOfe UnfortunaMy most » n 
Of the reports m these QxptoratiQns are 
written In Japanese bat Dr Koto has 
randered a ^iftat service to geoltigisU b\ embod> 
ing the most important rssultp of these recent re 
searches in hts memoir 

W ie«»S Um Jouna! <ir 

vW xkW PS •07+36 ptow 





jfnd mh m ,vtor«« up mmth U k 4 dMtoiniir 
ii<W"ricw nsW i ii»i sW f^ i ^g ttpo>ftgri« ^SfMiha ^ 


vioiw 1 It: 




VMM I liW 

MO ai2iy votr 


ir«i»f which It IS i|i4iniy , 
latooic redn paw into a jwnai 
tiba author aa diMtapt tfM _ 
mKo rtfc r mi ^y upop thh 

Mmmpc itnita aiw fewMd apiidy «»_ _ 

wHItr nMra r»M|t dwodta 
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by Jiava ^eet« of basalt and hornbletide- 

mitbor indkatca many pcdnU in tha geology of 
Korea on which cotifHcting opinions have 0^ mam-* 
tatned by different authc^* and it Is evident that 
imcb work remains to be done in the country before 
ibm pf fftese problems can be regarded settled 
J^ut, in the meanwhile, this work may be accepted as 
giving a first tketch clear and accurate of what ts 
known on the Nubject with full references to the 
w<nik$ of other authors 

The plates accompanying this memoir are by no 
means the least v^uabte part of the production 
From Df kotd s own photographs a hundred small 
but admirably executed \lews of Korean scenery have 
been preparra two of which are here reproduced 

J W J 


iN THE TORRID SUDANI 

O NE feature abdttvahis and all othtr recent books 
dealing with the Egyptian Sudan which arrests 
the attention is the singular lack of picturesque 
scenery characteristic of this vast 
region away from the frontiers of 
Abwima or the temples and rocks 
of Dongota Apparently one has to 
reach almost to the verge of the 
Congo Basin on the south-west or 
to enter the I gandn Protectorate on 
the south before the eye is gratified 
by remarkable landscapes Even 
the river-courses outside desert in 
fluence are poor and unimpressive 
in their vejgetatloo as compared with 
Equatorial 7 West and South Cen- 
tral Africa The branching dum 
palms, with their half-arcle fronds 
an occasional monstrous baobab or 
banyan like fig tree— perchance a 
c1unn|> of tall acaans in the gracious 
aspect of the rain} so i»»on - alone 
rSHeve the monotonv of grassy plain 
and stonv sun-smitten w a>tes 
while of course, a considerable por 
tion of the area of the Anglo- 
Egyptian Sudan U swamp, and 
swamp which is singularly unpre^ 
possessing for it offers an unbroken 
norison of dull bluish-green un- 
marked by a single pdm-tree or 
other noteworthy 

The swamps of Central and Western Africa provide 
some of the most striking pictures to be obtained by 
the painter or the photographer in all Africa, im- 
manse Raphia palms, tall and exquisitely beautiful 
Vboertbt pabos and trees two hundred feet 

tn height rise above the stagnant water and the 
AUt»»«| of papyrus, drums, terrestrial orchids, and 
dkfitMfknbmous plants, I4r Tangyv is conscious him 
■wi of the lack of pia|MfWK|ueness in the E<tstem 
I cfMnpared wi^ dther parts of Africa). The 
as a rule, is either too dry during a great 
^ — i Of the year, dTi farther sourii In the great 
SS««y, mrions, too wet It Is annualfy devastated 
bf j fc itru c M VP grass fires which scoreh and stunt the 
Wm, Idavbg the deep-aeated graas-roota unharmed 
^ ifliatnired W the Mts of ^ burnt ash The 
msi 4We “small, straggly speatnent ' of acacias for 
mm *Murt with a few Bortssus and Hyphsene 


Borassus (afterwards ejecting its stone) This fact 
was mentioned by the writer of this review some 
years ago, but was denied by other Xfricans who 
alleged that it was only on Hyphmne fruits that the 
it reeled himself 

author has some interesting remarks to 
make on pp 56 and 57 as to the painted forests of 
acacia the appearance being due to the irregular 
peeling of the bark, toj^ether with the exudations of 
red gum In these acacia woods the guinea fowl are 
present in thousands 

There are interesting notes on the baboons (p 78) 
and on tht giraffe (pp 79-80) The manners and 
customs of elephants are well described together with 
their apparent if often misplaced faense of humour 


(they will pass through native villages demolishing 
the huts but refraining from injuring the people, 
they will also come and stnmp out native gardens or 
in attacking native caravans will merely scatter their 
lu^age nght and left) 

Tnire is a good deal of information about the 
Nilotic negroes much of which is original The 
author mentions that an avei age of height token by 




fSm mm 


At td mm palmSr ft Is iotereslbig to learn that 
ftad on tin fridt of the 

lib itit v 6 l $3] 


Ftc 1 •*Kwr Pftddlkf Cuo* Frcoi *lnih«lorndSa(UB 

the lute Dr Pirric gave $ ft ii in for the men 
while heights of more than 6 ft weie quite oommon 
He also directs attention to certain points of similarity 
between the Nilotic negroes and the Melanesians which 
are not unworthy of notice considering that they are 
how and there backed up by evidence of physiological 
affinity, though of course the gap between these 
two manifestations of the n^ro type is enormous both 
In millenniums and miles (j^ite recently Dr \ Keith 
has pointed out the craniological afilniues between 
certain tnbes of the Congo Basin and the Anda- 
manese The present wnter has noted also certain 
skmlaritles in weapons and body adornments between 
the^ Australoids and the people living on the north- 
eastern verge of the Congo Basin 
The avHul ravages of the bush-fires In the Sudan 
have been already alluded to This, no doubt, Is Che 
prinripal cause of ancient and modern deforestation 
whldi has done m> much to affect the surface and 
dlmate of this part of Africa 
A determined effort out of somewhat neediest eon- 
cem for the feelings of the Pfer>c|i (who had 


to ba ariuuned about £ver Mi 
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journey) It being ma4e the Anglo-Egyptlan authort* 
ties to eraae the name of Fartuxu from the map and 
to call it instead Kodok But die earlier and more 
picturesque name seems likely to sundve, and the 
place itself (according to the author) is distinctly 
going ahead ui spite of its evil reputation tor malaria 
On p a86 the author gives an interestiM account of 
a tame lion belonging apparently to a British officer 
resident in Omdurman at one time When a small 
cub be had been soundly thumped by his master*s 
fist to reduce him to order As ne grew Into a large 
beast he remained mortally afraid of a thump though 
Its actual meaning to him then was nothing He was 
perfectly good-humoured and kindly but too playful 
and deUgnted in jumping out on people in order to 
startle them, or leaping on to them In order to bear 
them to the j^ouna ne would also climb the tele- 
graph poles (TOT despite current belief to the con 
traiy Hons are able to climb as the present writer 
can bear witnes<i) On one such occasion from the 
top of the pole on which he was renting his chin to 
get a good look out he descried his master coming 





Ito i,~ 0 «bd Xordi s Crrittl ^131 350 Asc fuffa. from In tbt Torrid SsdsOi 


from a distance and fearful of punishment, slid down 
the pole on to the ground with a bump which sobered 
him for days 

This book is not an easv one to review, for its 
information is put tewether in a scattered and unpre- 
tentious form but it is very readable and gives one 
as a reward f^ Its perusal a remarkably vivid pic- 
ture of the general aspect and conditions of the Sudan 
between Khartum and the Bahr al Zeraf the White 
Nile, the Blue Ntte and the riv«r Dinder 

H H JOHNhTDN 

I PWDHE SEE 

N my borh^ I often livnd on the coast of Pem- 
brokeshire. Wandering about with my gun I 
vas familiar with most natmnd objects which occurred 
there One, nowevar* whiih 1 bften came across 
there and base eeeir aleewhett riitoe, ^aatly roused 
»y curiosity but I have iml yet met with a satis- 
Fw^ory explanation of it 

On the short, ebet gttm of the hilly ground I 
NO 31^1, VOL. 


frequently saw a mats bf xriilte, translucent 
on the turf as if it had been dropped there 
masses were about as large as a man's fist, h wgi 
very bke a mass of frog y spawn without the dgge 
in It 1 thought it mii^t have been the gelallhboa. 
portion of the food disgorged by the great fidh-eatipg 
birds of which there were plenty about, as 
fishers eject pellets made up of the bones of the fish 
they eat, or that possibly there might be some patho- 
logkal expiration connecting xt vnlh the sheep, large 
flocks of ^hkh grazed the short herbage Mt the 
shephetds and owners of the sheep would have known 
if such an explanation were admissible Thsy caUed 
It * pwdre ser the rot of the stars 

Years afterwards I was in Westmorland on the 
Geological Survey, and again not unfrequently saw 
the pwdre ser But 1 now got an addition to my 
btor} Isaac Hindson ol Kirkby Lmisdale, a men 
ahdW scientific knowledge and genial pmonallty 
made him a welcome conqumba to tlkxse who had 
to carry on geological research Fftl his district, told me 
that he had once seen a Hunlnous body fait and, on 
going up to the place found only a 
mass of white jelly He did not 
snv that It was luminous T have 
never seen it luminous, but that may 
bo becau^ when It was llgjhl enough 
to see the lump of lellv It would 
probnblv bo too light to detect 
luminosity in it. 

Then in my novel reading, 1 
found that the same thing w^as 
known in ScotUind, and the same 
origin assigned to it for Walter 
Scott in The Talisman * puts 
these words in the mouth of the 
hermit Seek a fallen star and 
thou shnlt onlv light on somo foul 
lellv, which b shooting through the 
horizon has assumed for a moment 
an appearance of splendour ' I 
think that I remember seeing it used 
elsewhere os an illustration of dis- 
appointed hopes which were as 
when a man seeing a meteor fall 
runs up and finds but a mass of 
putrid jelly but 1 have lost the 
reference to this passage 
Thus it scared that in 
the Liake DUtrict and In BtvPPni, 
there existed a belief that some^ng 
which fell from the sky as a 
luminous body lay on the ground as a lump of white 
jelly 

I asked Huxley what It could be, and he said that 
the only thing Uke it that he knew waa a ooatoc- 
1 turned to Si^s * for the description of a nostoc. and 
found that ft 'consists when matore, of a targe 
number of momliform threads interwoven alMAg one 
another and Imbedded in a glutinous Jell^, and thuq 
wilted into colonies of a tpmicBXfy (Mned form. 

The gelatinous envekpe of tha new filament 1# 
d evehii^, and the originally mlcroacopio wubstaii|e 
attains or even exceeds the size of a walnut by emu 
tinuous increase of die Jelly and divisions of did 
cells.'' 

All the nostocs, however, chat 1 twve 4iad pointed 
out to me have been of a green oc^ pqrpUdiitor mWf|% 
green colour, whereaa tha eer^' was always 

wUte, translucent h the uppar^^^, jfnd tfgiUqparent 
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tn die lower pert which appeared to occur among the 
roots of the grass as if it there Moreover the 
4nass Was much larger than a walnut m fact would 
4W!ieraUy about fill a half pint mug 

The only reference I can find from which it would 
appear that the writer was describing a xiostoc is the 
passim la Z^den and Lee ^ (167S) 

Toe ihootuig stars end all in purple jellies In 
the following note appended to this passage it is 
that the writer thought that the jelly like matter 
found where shooting^tars had seemed to hll w'm 
white 

Note — It It a common idea that falling stars as 
they are called are converted into a sort of jelly 
Among the rest 1 had often the opportunity to ^ 
the seeming shooting of the stars from place to place 
and sometimes they appeared as if falling to the 
ground where I once or twice found 1 white jel]> like 
matter among the gross which I imagined to be 
disdlled from themM Md thence foolishly conjectured 
that the stars themselves must cert'unl} consist of 
like substance 

Poets and divines cirry the reurd of this cunou 
belief far back into the seventeenth centurv 

Suckling* (1541) 

As he whose qu cUer eve d tl trace 
A false star shot to a mark t pin e 
I>o s ru 1 Spate 
\nd th nk t to catch 
4 j lly up do snatch 

Ierem\ Ta\lor* (1649) — 

It s weaknes e of the organ tf t mnl cs us h Id o 
hand between the sun aid ua and jet stand star ng p 
a meteor or an nflamid gelly 

Hinr> More^ (1636) 

1 hat the ^tarree e it that those f IJ ng S arr s 
IS some rail thorn wh h are found on th earth 1 th 
form of a trembbng gollv are their excrement 

Dnden* (187^) — 

VI hen ! had tak 1 up what I suppos 1 a fallei sUr I 
found I had been corened with a jeliv 

Willnm Somerv llo • (1740) 

Sw ft as the Shoot ng Star that Ids the n gl t 
W th rapid trans tnt Blaze she runs she flies 
Sudden she stops nor longer can endure 
The painful course but drooping sinks away 
And like that falling Meteor there she lyes 
\ jelly cold o 1 eartt 


Several old writer* however while agreeing as to 
the mode of occurrence of the pwdre eer and 
recognising the widespread belief that it was some 
thing whicn fell from the sky and was somehow con 
tiected with falling stars have tried to find some 
more commonplace and probable explanation of the 
ohenomertoa and mon of them refer it to the stuff 
^urorgtd by birds that had fed on frogs or worms 
Merrett ' (1667) for inttenoe in his work on meteors 
wnd wondering lights says — 

** Sequuntur Meteor* tgnlta ns Igms fatuus the 
IVMIung fire or Jack of tft Lantern Castor and Pollux 
Helena Igms lambent Draco Stella cadent Est sub 
ftaiktia quaedam alba et ghitinosa jdunmtt m loos con 
/i^bUa quam oostrates * Star fain nuncupant creduntq 
i igdlptts H If s tnf«dy 1* 1 etu in wrw with bocm Od by S r 

j^T^jep^ei jS * 4 5 D NW vM sshtIii p, 4 «m 

Karst Oasms t^^rtstqwiFetisla VtsokVsise 
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muhi or ^mcm suam debere stelioe codenti hujusq 
matenam esse bed Regioe Sooetati palam ostaaoi 
solummodo onn ex ntostinis ranarum a corvjs in untim 
locum congestis quod ali t etiam ejusdem societatis virl 
praestantissimi postea confinnarunt ' 


The Rev John Morton ’ of Emmanuel College 
(1713) IS however the only one who so far is I 
can ascertain ever tned any txpenments with the view 
of finding out what it rcilly was He set some of it 
on the fire and when he had driven off all the watery 
part there wab left a him bke isinglass and some* 
thing like the skins and vessels 1 f animal bodies He 
records mmy observations is to its time and mode 
of occurrence for instance he aiys that m ifiqq-iToo 
there was no atar gelly to be f ^und about Oxenden 
till a wet week in the end of February when tfie 
shepherds brought me ibcve thirty several lumps 
This ind othir obsorvitions suggest thit it U a 
growth dependent up<n the woither Ac On the 
other hand he says thit he saw a wounded gull 
disgorge a ht ip of half-digested earth wor ns much 
resembling stir jelly ind th I Sir William Craven 
saw a bittern do the samt in similar cntumstances 
The Hon Robert Boyle ^ 1744 explaining ho \ 
ilammv and viscous bodies su 1 as >vhite of egg are 
I educed to a thin and flu d substance savs — 


An 1 T rem mber 1 have e 1 a good quant t> of that 
j lly that It feomet mes fou 1 n tl gmund a d bv tl « 
vulgar called a star bho t a f it r ma ned upon the 
extinction of a fall ng & r vl ch 1 e ng brought t on 
minent physic an f 1 > \ nta he I ghtW d gested 

I in a well stc^t gl isb fur a 1 k t ^ d oy that alo e 
letolved it into a permanent Iquor wh ch ht extols as a 
pectfick to be outwardly appl ed against 'Wens 


Pennint* seems to have suppesed ihit its origi i 
ua* that suggested by Morton for ui bis description of 
the winter mew he savs This kind (1 / the C oddy 
Moddy or Wmter Mew) fiequcnls during winter the 
moist meadows in the inland ports of F n^land remote 
from tho Sea Ihe gclat noi s substtnee knoun bv 
the nime of stir shot or siir Lelly cues its origin 
t) this bird or some of the kind being nothing but 
the half digested remains of eirthuorms on which 
these birds feed ind often discharge from their 
stomachs 

I have found it commonly near the ^ea but hav 
never seen any trace of tarth worms or other similar 
food in it 

Here then ue have a well knoun substance which 
miy be of different origin in diff rent caM?s respect 
ng the general appearance of vhith however almost 
all accounts agree The variety of names under 
which It IS known point to its common and wide 
spread occurrence e g pwdre i»er star slough star 
shoot star shot star gelly or jelly star fall n 

We have in every name and in every notice in 
literature a recognition of the universal bebef that 
t has something to do with meteors yet there does 
not appear to be any evidence that anybody ever saw 
any luminosity in the jelly Nor has anybody seen 
It disgorged by birds except in the case of those 
two wounded birds where some half-digested gelatin- 
ous mass was thrown up Nor has anyone watched 
Its growth like nostoc from the ground 

In iqo8 1 was with my wife and one of my boys 
on Ingleborough where we found the pwdre ter 
lying on ”the short grass close to the stream a little 
wi^ above Gaping Ghyl Hole For the first time I 
fhlt grateful to the inconsiderate tourist who left 
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twoken botties about for I wm abfo to pack the jelh 
In the bottom of one tie a o^ver on and cany it 
down from the fell I lent it, with the aod on which it 
appeared to have ^wn to my colleague Mr E A 
Newell Arber with a brief almon dT xny story and 
the reason why J thought it of Interest Mr Arber 
reported that it was no noatoc, and said that he had 
sent It over to Mr Brookes, m t 1 ^ Botany School 
who reported that it was a nuus of bactena 

That is the end of my story but I confess 1 am not 
satisfied The jelly seemed to me to grow out from 
among the roots of the grass, and the part still 
tanglM in the grass was not only translucent bu^ 
quite transparent 

What 18 it and what is the cause of its having 
a meteoric origin auigned to it? Has anyone ever 
seen it luminous? 

Should anyone come upon it 1 should be ven 
mateful if they would send It and the sod on which 
Tt Is found to the Botany School at Cambridge with 
a label indicating what the parcel contains so that 
it may be attended to before decay has perhaps 
obsouiw important features 

T McKbnny Hughes 


IHt WTAL SOLAR ECLIPSE OP MAY 9 
1910 

U P to the time of writing (M^ s8) no ‘iccount has 
been received from Mr V K McClean with 
regard to the erection and adjustments of the various 


- inn ^ I W iih III | |* l)i|l| 

two •peciiMnw of the work wthdi M to iw,ik|dW> 

takcO ’■he Ikfct (Fiff a) tbows the-twenu* WmblMid 
to be mwde from the camp to the ImtfutMal erte Tm 
fiffure atandiQg up it Mr Young, the ketmng hgiif* 
Mr* E>awiett In big 3 4 ehitlm fm fftthia gitutri 
for oarryum the loaMo padKtng*CKt«t from the 
edge to the site the ngnree fiDpi ir^t to kit en 

Messrs MeCtesn \ouag Brooks* Omvsett, am 4 w 

last one, on the extreme left unkoewn probehfy e«k 
of the nuners who was m die leeahfy add who 
assisted the members of the eapedittoA 
rhe communication to which ralerSiioe above hM 
been made was dated April 17, and was dlnatehed 
from Port Oevejr by the steamer IFantM Ine con 
tents are as follows — 

On April 5 Mr Hughes, of the Uniee S S Ce • 
supplied us with a time uMerof tbs ll'eliHw and iafarinea 
us that the kteamer would call in when passing in esih 
direction tf weather permitted hut the ttiMoltite discre 
tion of Cdipto n Livingstone lH||w 

News arrived the following ffily^at the 6 inch Cooke 
O G of 30 feet focus would 1 rrive b} the dUkeafa on 
April T4 and arrangements were mads for Its dispatch 
to Port Davoy 

A telegram was also received from Mr J Short of 
Sydney OMorvalory in answer to an invitntion to set up 
his Instipment alongside of ours in which he said diet he 
nas awaittig Gov riinent vanction and would be glad to 
] in ue 

rinally on April 9 the F^awwi arrived from Melbourne 
and all our netruments tents timber ironmongery food 
dr nk clothing a id a whale boat were '^t on board 
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InatrumenU he took out with him for Uw solar eebpse 
It Will be remembered (hat the observing sution he 
choue was near Port Davey and he selected a <mall 
U 1 ind called Hixvort Point, tor the actual site of the 
catnp The aceofopanymg illustration (Fig 1) indi 
gates the poeilion of (his idUnd in relation to the 
nel^bourfng Oountry and b from a photograph taken 
towaitb the exst from Morning Hill 

Mr McCIrui has howgirer bent an intermcdnte 
tetter which inll no dewbt be read with considerable 
interest d^scifhng the fkst weriCk operations from 
the tfme of Bie antral of hta entire party by the 
TFawai on Apnl 7 with thek wluAe kit and instru 
ments. rhis nccountgiidlwi yiride’ the strenuoas life 
Writich ^ pttkr liiiil Mlliiiiiilli to undergo during the 
intUnl stagH pf dielSletthitnent and in a letter Mr 
MeCtean btatti thpt so far tiib tnp >s a tnumph of 
matter over tt||jr aa the latter has not had a look in 
yet and igfir would have 1| U were not for the 
nrnadks of thg piuty " 

The accqmpanrii^illustiktlone feom photographs 
takM bv Mr H ’wTuadbaann wiQ serve best to show 

NO aiax VoiSSil 


altogether about 140 catea and packages ami we lef^ 
Hobart at 9 p di 

Ihe following morning we entered Port Davey in a 
strong south west w nd bm a heavv swell but as Soon 
as we passed Uia Breaksea Islands m sm becam calm 
and the landing was eff«*cted without trouble Oos ^ tils 
ships boats took the mstrumsnu and cement to the fogt 
of Hixson Point where they were hauled up the Isw Muf 
on planks by block and tackle and left m a pHs covered 
with a Urge tarpdbltn until they oould tie catvjed to thb 
observatory site Opr whaleboat took the camp oquIpJ 
RMt ua the cove to whore a amafl stream ran throum 
a cfiMRp of bush and here ws set up our tests after df!b 
steamer left Th« tandlngi was done bettreen a yo a m 
and ao pm with the help of soiae pf the oOm and 
orsw of die iVomui and two miners who were hunfifld 
the peighbouida«d weather aV the ftiiie wm 
but rain ataited in the evening aler wb had apt up thm 
tents In which ipisnt the first niAt ' 

The toltowldg dav we oomptotid th& camp 
path sbme joo yards long tbtwu#^the bush w 
of thb two mlam, who ute oosHnusd it og I 
a foot, scrub to tM bb swv a tory site 
lifttmthtent tent sfogs to tha site of 
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April 141 ' vi 

•trviilftll ti iJm wTdd WM 00 great that evert with ^ tionnl 
the irtufle thing threatened to coUapae* and we cut 



that the membcra of the expedition choee to do But 
thta woe not to be for on hnishing lunch we «aw an 
ominoua tmoko cloud across the sIq and from the top of 
the bueh found that the scrub was abUxe close to the 
instrument tent As we came up the flagpole collapsed 
bt|t by much beating we kept the flames from the tent 
Within 6 feet of it Worthington s cases — happi^ emptv— 
were burning funouil) and the Urge case for the dark 
slide of the spectrograph was a masti of flames as into it 
had been put all the straw packing from three other 


Fio f —Cot ing a path to rstich the 1* el pte Css p iroM the ^e 

a rectangular ipape In the middle of some low bush where 
there W4S very fair shelter Our camp consists of t 
dining tent la feet squaie a dark room tent 6 by o feet 
With red lining three sleeping tents 
9 by la feet and two of 8 by lo feet 
situated on both sides of a small stream 
on a site cut out of the bush and at 
the bend of a unall bay 
"Hien It was necessary to cut a 
path ftom the top of the hill to the 
Instrument cases— some too vards of 
rety bad ground— and carrv the cases 
up This was done mostly by four 
persons on two timbers a inches 
Square, but some of thd sideroStat parts 
proved too hea^ and had to bo Ufi 
Until thev could be unpacked and placed 
directly in poritkm Also the case oon 
taimng the large dark-qlkte for the 
spectrograph had to be unpacked m 
and the dark-^lide alone required 
mo pertoiTB to carry It 
** During the* whole of the week 
MS teu bad weather nearly always 
ciQwdjr— flight and da>— atwa[>s wind 
and mqoeatly rain so that the founds 
IliOffs fdjr tho siderostat and cosloetat 
M to be oneoted by compass onl> 

JUt tbs iimd and water for the concrete 
■ad io-M carried up from the stream 
by hand— a qumter of a mile uphill— 
prigoh Was a mg additional labour but 
Was quarried on the Wit Finall} 
tha Sunday moaning (Apnl 17) 
iMuidatiQh Of toe siderostatr was coils- 

aM idt but seven cates were . . . 

$ to« hid after the severe Ptosteal wwk 

i; A 
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Having got the fire unir control near the instrument 
tent, half the party were dr jft d off to prev nt it reaching 
the camp and later all but two who were required to 
wat^ the smouldeiing remans on the top of the hill and 
the line of fire in the n ^hbourhood of the cases still at 
tbs landing place In ^iie how ver of the efforts of 
these six the fire reached th bihh withm Oo yards of 
camp and it was oiil> due to th constant wet weather 
of tne previous wuk that it i^topiKd there as the trees 
were so saturatrd that ncth ng could bum them Most of 
the camp equipment wan qu ckl> moved to the shore to 
be covered with a wet t nt fli a ! food was placed in the 
whaleboat but happily these pr lutiois were not neces 
sar> A constant inspect on was kept of the still smoulder 
mg hillside and at 6 to 1 fresh blaze started on toe edge 
of the bush close to the ba> Ihis was temporarily 
overcome by beatinf^ and by buckets of water but 
the soil was red hot b ng peat and only constant 
attention and lenf^thy th n can put it out In 
addition to this there has beei i smill peat fire the 
whole tune in the bush w th n 50 feet of the d ntng tent 
which has been watched but not cons dertd dangerous until 
now 

The result of the hrt s that two of Worth 
ington s cases have been burnt and one of mint 
and the legs of Worthingt s iquatonnl have been 
Hinged The fire was lound more than two sides of 
the instrument tent and w th 1 4 fKt of it at one 
point 

I hi spectrograph dark slide had atread\ had one 
narrow escape as soon after it left Watsons woiksbop 
the building was burnt to the gtouid and now its case is 
destroyed by fire the day after it was unpacked It was a 
near thing and as we can up the hill we expected to 
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Iroa Oh thers to tbs camp on tha hitl 


letvo ter toi WMui tha following day witboat Inatnimeate 
or kit ” 
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NOTES 

Upon the recommendation of the National Academy of 
Science* of the United Statea« the tnurteea of Columbia 
College New York have awarded the Barnard nciedal for 
mentorioui aervice to science foe the five year period end 
jng with the year 1909 to i^rof tkiiest Rutherford 
1 * R S Langworthy professor of physics and director of 
the physiuil laboratory in the University of Manchester 
for meritorious service to science resulting especially from 
h fc investigatloni of the phenomena of radio active 
materials 1 he medal Is of gold nine tenths fine of the 
bullion value of not less than two hundred dollar* 

Prtvtous awards of the medal am — 1^95 Lord Rayleigh 
and Sir t^iltiam Ram*ay 1900 Prof W C von Rdntgen 
19 ^ M Henn Becquar^ 

Thp death IS winounced of Prof Louis Raffy who for 
tw nt\ SIX years was on the staff of the Univcibity of 
Pans Since 1904 Prof Raffy occup ed th c hair of 

anftl>8ls and geometr> At the funeral orations were 
debvered by Prof Paul Appell dean of th faculty of 
seten es in the University of Pari* and by Prof Uncard 
pr sident of the Pan* Mathem itical Society 

\s International Hvgiene Exhibition is to b held at 
Diesden from May to October 1911 The #\hibtion will 

include five sections the scient he the h storiinl the 

popular sports and industr\ Ihe scientific section wtU 
aim to piesent as completel) as possible n picture of the 
s enie of h^glenc fhe general secretary for the sciinPfR 
cl [hirtment i* Dr Weber member of the Imperial Board 
of H alth BtiUn 

Wa rtgret to announce the death at College Place 
Camden lown on June 19 m his one hundredth 
Vt ir tf Mr y Gerrard foimerl} on the staff of the 
Dr 1 sh Museum ind found* r of thi well known firm of 
ta\idermists in College Place Camden Town Mr 
it rrard who was born on October so 1810 joined the 
Br tish Museum os special attendant to Dr J I Gray in 
1841 and for many years had charge of the osteological 
colltLtion* He was the author of the Catalogue of th 
Bones of Mainmalto in the Bntish Museum published 
in iKcs After fifty ^ears service in the museum Mr 
Gerrard retired in 1890 

f ORD C RBWB Secretary of State for the Colonie*. ha* 
appi nted a commit^e formed of represent itives of the 
Cjlomal Oflice and of the Natural History Branch cf the 
Bi ti^h Museum to consider the protection of plumage 
buds The mam object in view is to consider t> what 
extent it may be prattkable to prevent either b> Ugisla 
tion or by departmental control, the indiscnminate slaughter 
01 HU(h birds BOW prevalent m certain parts of the rmpirc 
Attion of this nature can be effectual only by the coopera 
tion of (he OoBemments of all the countries included in the 
British hmpire and it is hoped that this may be obtained 
The names of the committee will be published in due 
course A provisional moeting of the members has been 
held already 

Tint ninety-ahird annual meetliig the Swiss Society 
of Natural Sdcncas le to be hold Als year at Bite on 

'H^tember iHT D^g the meeting lecture* will be 

delivered by Ijxrf 1# Ostwald, of La^g Prof P vqn 
Orygabld, of Munich Prof P Ouye,. of Geneva Dr L 
RoUier of , Prof K Ernst of Zfirlch 

Or ^ Paul Sataam^ of BMe and Dr H O Stehbn, 

of BMc The Swiss SocMbs Of Botany Qiem 
istit Geofafgy, Phyilcsv Zoology, and Mathemaffes wiU 
NO 2121 , Vqfir 83] 
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meet at Bile at tiie AM tun* Tha aecretary fdr ifill 
meetiiy Is Or H 0 Stdihli Museum of Natural Hlstoljri 
Augustmwrgasse Bile, from whom aH ^fiaithatlon msQr bO 
Obtained 

On Monday last, June so, at the Invltatleii M Ldsd 
Mayor of Birmingham a meedag of the most promuwpf 
naturaliM of the dty was held in (be Counal Mouse tq 
consider the establishment of a Natural Ulstoty Museum 
Ihe Lord Mayor, in opening the meeting* etated that thb 
City Council is wilhng to allot considerable space for a 
natural history museum but cannot undertake to provide 
the collections Sir Oliver Lodge moved * that this meetp 
ing heartily approves of Uie estabhshment of a natural 
history museum worthy of the city In the course of 
an interesting speech he remarked that the study of natural 
history is of special value eto town citizens and it hat 
become more difficult to carry on the study save by such 
means as the meeting had assembled to promote 
Birmingham is a great city and can well afford a natural 
history as well as an art museum Sir George H 
Kennck seconded the motion He emphasised the rttponn* 
bility that rests on individual effoit to make the museum 
a success He laid particular stress on the value of a 
library attached to the museum and well stocked with 
books dealing with the subjects illustrated only perhaps 
partially in the galleiies Alderman Ikak chairman of 
the Art Oulltery Committee and other speakers including 
Prof Carlier strongly advocated the formation of a 
museum If the Citv Council carries out* its intention of 
allotting the spate there will apparently be no difficuljty In 
filling It to the great advantage of ill branche* of the 
community An influeitiul totnm tuc was formed and 
the motion was earned unanimously 

Ihb council of the Association des Ing^meurs dlectnciem 
sortis de 1 Institut dlectrotechnique Montefiore 1 l^ge has 
luued the cond tions which will govern the triennial award 
of the prise — the Fondation (icorgo Montefiore — ^whlch 
IS to be awarded for the first time m 1911 The prise wlU 
be the accumulated interest on 150000 francs m Belgian 
three per cent funds and is to be given for the best 
onginai work in French or hnglish on the scientific 
advance and the progress in the techmeal appiications *tll 
electricity Ihe last date for the reception of works to 
be submitted to the committee of award is March 1911 
Competitors should address M le Secretaire archiviste de 
la Fondat on George Montefiore k IJHdtel de FAssociahoa 
rue St GiUcs 31 Liige 


liiB annua! report dated May 13 of the Society for the 
Astronomical Study of Ancient Stone Monuments, Corn 
wall Branch shows increasing interest in the work under- 
taken The most important excursion the society W 
ever had was made on July 16 1909, to the Wendroo 
Circles lha leading object kept m mixKf is to follow iqi 
some prelimihary observations of neomiments with a mdse 
detailed examination with the sure result of dltooviMl^ 
features which at the first vidt escaped attentfon^ A 
^klng feature of the kind is reported horn Tregaseeiand 
Wendron Ihe summer meetings this year vtas bsti 
at BoMdnan Circle Mpdrom dn June ^ Ttw 

tredsurer^s tfport ehpws an increeelng faeJanoe to 
^Ibe president Is dm Right Hon Visomint Falmouth, ^ 
the honorary eetretanes Mr H|^ Tl ^e wa s stod Mr* Hi 
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bchitv« In tKSt wi^ they act m a lure to thos^ ouu I 
afdo Iho Wve dnd that each bee elevate* the tip of her 
abdomeni and e xp oe ee a membrane there situated between 
ilie flftfl and the elath dorsal segenentb Thia membran 
gives off a pungent scent which the waving of the wings 
4Bsaemlnates no doubt the scent attracts bees that hav 
ioat thdr way to the entrance A bee that has had a 
dlfhcult) In finding the entrance before she patises into 
the^lve, stands for a short while on the alighting board 
to fan and expose her scent membrane Thus when man) 
bees are uncertain about the position of the entrance they 
are attracted there by the scent A description of this 
scent-produdng organ of the worker honey-bee and the 
vibration of the wings to which our correspondi-nt refers 
will b« found in Mr F W I Sladen s Queen Rearing In 
England, published at the nfflee of the BrtUsh Bee 
Joutmtl *3 Bedford Street Stftind W C 

A NATIONAL committee (of which the King when Prince 
of Wales acted as honorary chairman)^ representative of 
the colonies^ of the Navy* of tiie shipping Industry and of 
the learned societies has been formed under the auspices 
of the British Empire League to secure the erection in 
London of a memorial to Captain Cook It is a reproach 
to the nation that no recognition should have been paid 
TO the mimon of a man whose intrepid explorations rc. 
suited In such notable additions to the British Domimons 
and whose scientific work has been of the greatest value 
to mankind hor the purpose a fund of ot least looof 
will be needed, to which the committee now invites con 
tributions Nearly one*third of this amount has been 
subscribed bv members of the commlttn Cheques should 
bt crossed Robarts Lubbock and (.0 and made pa} able 
to the tfsasurer Lord Brassey C C B 24 Park Lane 
London W 


Tr« interesting speeches made on the occasion of the 
presentation of a marble bust of the late Dr John Hopkin 
SoHi F R S , to Ac Institution of Electrical Engineer on 
November 11 1909 are printed in the journal of the 

Institution (vol xHv) In making the presentation on 
behalf of his mother, Prof B Hopkinson did not claim 
too much when he said that so long as dynamos art 
made, so tong will the designers of such machinery and 
the inventors of nc^ forms of it have first to master and 
then to use the fundamental princlplcn which my father 
Wd down " Mr W M Mordey, president of the institu 
tion in expressing the thanks of the council and members 
to Mrs HopkIosOa far tbs gift pointed out some of the 
landmarks down by Dr Hopldnson in connection with 
the development of electrical engineering Dr Hopkinson 
not only raised the kqowlsdga of the dynamo from chaos 
Into engineerfog and idsodftc order, but also made valu 
able eontfibutlons to subjeeta of purefy physical interest 
Ha was distlnguirtied as an investigator inventor and 
teacher, and the marble bust at the Institution of Electrical 
ngiiieers will remind all who sea it of a Ufc to be emulated 
as welt as honoured. 


Tnor third annual exhibition of the Society of Colour 
'IrtMftOiraphvrt la now open at 04 Wellington Street Strand 
-and will closs on July 9 There Is manifest a general 
h^relllog op In qualltj and many, such as lilr Hollyer’s 
jUi c d a oe i o ttf conmypes and Hr Clifton s threa<olour carbon 


S fts, show what skilful manipuladoi^can do with methods 
t allow daudi adSpa for etror Amontf tba transparencies 
fif the ^mypbhroiita and stmllar prMssaes are several 
tha osw ** Dgfi^ ** pUtab The Thames Plate 
It hold to show four dapfloite* made from 

oagatlvo# tboaifh any 000 ^ont might perhaps 
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be accepted as satisfactory, the slight differences betweeh 
the oolmirt in the four prints demonstrate in an interesting 
wsky the difficult} of making two colour photographs exactly 
alike Messth Mees and Plcdgi >how an mtere^ng series 
of photomicrographs of eight different kinds of three^lour 
screens with various spectra and resolving power tests of 
colour plates Dr Mnes also shows one of Mr Ives s new 

coiorimeteis fhe exhibition presents in a small space an 

excellent summary of the present condition and possibilities 
of colour photography from a praUicat point of ^lew 
together with monv anal} tical results of especial interest to 
the scientific student 

lux aeventv -eighth annual meeting of the British 
Medical Associution ib to be held in Ia}ndon on ]ul\ sa-sq 
The main business of the congress will be dune m settions 
which are with their pnsidents as follow — anasthetus 
Dr K \V Hewitt M V O anntoni} Prof \rthur Keith 
bacterioiog) Dr C J Martin F R S dormatologv Dr 

P Abraham diseases of children Ur V b Carrod 

g>naBcoiogy and obstetrics Dr Marv Srharheb, larvngo 
log) Mr H Tilley medical sociology Dr J A Mar 

donaid medicine Dr R W Philip naw nrm\ and 

ambulance Colonel A Clark odontologv Mr J H 

Mummery J ophriialmolo|^ Mr C Higgtns otolog\ Dr 

E I^w pathology Mr S ( Shattock phannntology 
and therapeutics Prof ARC ushnv F R S ph>sialog\ 
Prof W H Thompbon psychological mcdiclm. and 
neurology Dr 1 B Hyriop radiologv and medical elec 
trlcity, Mr J M Davidson State medicine Sir William 
! Foster surgery Sir Victor Horsley F R S and tropical 
medicine Dr 1 * M Sand with The addiesi In medicine 
vrill be delivered on Jul> ay b> Dr J Mitchell Bruce and 
the address in surgery on July 38 by Mr H G Barling 
1 he second annual meeting of thr Mtnlical I ibrar> Astoria 
tIon under the presidency of Prof Oiler, will be held on 
the mornings of July ay and j 8 at which papers will be 
read dealing with matters hkel> lo be of practical interest 
and assistance to medical librarians members of library 
committees and readers It is also intended to hold a 
bibliographical exhibition in connection s/ith this meeting 

Ths Hornimin Museum at horest Hill continues so 
advance in poputurity and in the interest of its collections 
In the ethnological departmtnt the most important 
accessions during the past >ear have been collections from 
the north west of North America md the Eskimo region 
and a senes illustrating the structure of the anthropoid 
apes Arrangements have also been made for a good senes 
of illustrative lectures In that of natural history some 
progress has been made In collecting a beries describing the 
structural adaptations of animals to the chief mode* of 
progresiloo and increased accommodation for vivaria and 
aquaria has been provided 

lux NaUoMl Geoiiraphic V/agasifif* for April under the 
title of The Spirit of the West continues the graphic 
and well illustrated beries of articles by Mr C J 
Blanchard, of the United States Reriamatlon Department 
on the extensive works completed and in progress for 
extending Irrigation in the Misbiibippi Valley Thirteen 
million acres now produce harvebts valued at 50000000! 
and suppNWt more than 300000 famlUeb at present with 
hopes of large Increase in the immediate future One of 
the most Important of these works is the gigantic cooervt* 
dam, sold to be the highest m the world, which bars the 
caAon of the Shoshone River collecting the drainage from 
the h)^ mountains east of Aellowstone Fork This rises 
to a of 328 feet slightly hig|ier than the nnvMi 

of tlw dom of the Capitol at Washington 
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In Urn •qeood t$»u« for tfw pit^mnt yoar ol tlie 
«f VemOffTf of tbt SooM id Atuhn^e^iie of Poria Dr 
A F Legendro pAibhahw an elaborala lothropOBietncal 
atudy of that strange race the Lotos of the Kien Tch ang 
Vatl^ who have hitherto been a pende to ethnologtsts 
In sfHte of the domitmtkm Of the ChhMM who have taught 
them many vices such as akoboUo drinking they preserve 
some measure ol independence and in consequence of the 
itl treatment to which they are accustomed thev are so 
suspicious of Strangers that thete is much difficulty in 
nvestigating their ethnical characteristics They seem to 
have decided aflimty with tiie Tibetan stock but they com 
bine certain negroid characters wi^ a cunous fairness of 
skin Dr Legendre does not venture to give n decided 
opinion on their origin but the elaborate meawrements 
which he supplies wiU grCatly assist in the tolut on of the 
problem 


abandanea ol tha cbop hting ajMsdsaiid so thp $aa 
df 190I and the tunny cknmcM of ^ 

Tha sptcMs which psodhtosd tha Mad Hktha stnoalMasa# 
elm (C/haar gkihra)« the oosolaeo 1 } lurstelasa 
camp»Hm) being Infeftlfo ui this oouimy Itt ^ samp 
isaae Jir J Butkbind coatifbotee On article On thf 
siai^ter of egrets for the sake of thtir pTum^f^ 

Ma N N WonoNKHiN contributes to the 
sect k w (parts in and Iv 1909) of the TratraiMC ^ la 
Socidld dcr Naiurahstti ds St Pdtrrsboofg a HSt w^ 
[ td ss iriptions of RhOdoph}ceM ooUected m the Black ^a. 
fhe number of species amounts to nlAety<beven of which 
Polysiphonia and Ceramium supply twelve and ten re* 
spectively some new varietiet are disHngutshed Twoi 
species are cited as endemic while a Laurenoia and 
Ceramium are noted as bei^g recorded from the Atlantic 
Ocesn and North Sea but not from the Medltenrantan 


In refmnce to the confirmation of the ex stenrp of ; 
pygmies in New Guinea referred to in Natuhx (p 4')3) it ! 
shcMild have been noted that pr A B Mever in 1908 I 
wrote ( Ole Papua^ache m Niederlandisch Ne iguinea 
GlohuM Bd xciv p 19s) The question whether the 
Papuans are a uniform tnce with a great bre idth of vana 
tion or a mixed race was prontmneed by me to be not yet | 
ripe for dens on ( Negntoe 1893 87 and 1890 87) 

Now however after Ray s discovery of th Papuan ^ 
linguistic fam ly I incline to the v aw that thev are a 
mixed race of Negritos * and Malays (in the wid r sense) ’ 
I am eagerly lo^ng forward to the explorat on of the 
interior of the great Island when here too the Negnto 
element ma> perhaps be brought to light in its old and 
more constant form as still existing m the Phil ppines 
A idomans and Malakkq 

In the April number of BicmetnJ a there t an article 
by Prof Karl Pearson on Darwinism Bometry and 
some Reoeot Biology * Tbe article which apparently is 
to be continued In the next issue is a general cr tiasm of 
recent biological xrorfc m which more or less 11 adequate 
etatistical methods have been used with unfortunate 
results but the greater part is devoted to a useful dis 
cussum of some of the difficulties that arise if the theory 
of pure lines is accepted in its most stringent form*- 
fe the hypothesis that there u absolutely no indvidual 
inheritance within the * pure line As Prof Pearson 
correctly points out if this conception were true the corre 
iation between offspring and parent and that between 
offspring and grandparent would be tbe same in any case 
in which the repr^etton was mono-sexusl The work 
of Warren on Di^ihnta and on Hyalopterus and that of 
Johaansen hunaelf on P Kas eo h i s indicate that this is not 
the case the ^ndparsntiJ coefficient being very disdiictly 
smaller than the parental coefficient The fact that 
|<diaanscn Baymond Pearl and Jennings have failed to 
find any oeni^ble effect of selection within the pure line 
may probably be ascribed to (he fact tiiat they have all 
been VNrkia^ widi ebarmetera for which the co^*nent of 
inhc^nce iS^excecdiit|^ low to arrive at an appreciable 
resuk a ohafaeter should be selected for which the inbent 
ante b rebtmly lu|^ In any cive» ol oourte it remains 
true that for breed^ purposes it WO be much better to 
sebet by yiejnethod of pure Haes tiban by selecttoA of the 
cUtracters ^ indthduab but the affbet of seledtioa of 
haUviduab frbih the mate of tt» pofmlatlon is of vijtql 
importance fff the theor) of evol u tion 

(n ^ Jung nupibcr of the SsAsras Mr 0 8 

Soulger duresEts attention to the e n ff fo io u s crop seeds 
borne fay mamr%ns ih Bnghvtd Un the spring of 1909, Ibe 

KQ* aiai, VOl 83] 


A RivisxD catalogue of microscopes and acoessones issued 
b Messrs W Watson snd Sons High Holbom London 
contains descriptions of (he essential woilc ng ports end 
full particulars of their various instruments ranging from 
rhr school pattern to the microscopist ■ voO Heurefc type 
a nesf mtt^uct on u the Inexpensive naturahst s mim 
scope intended for general use Great variety is offered 
i 1 the shap«. of objectives snd condensers for low power 
photomicrograph c use a senes of holostigmatic lenses have 
been des gned which are used w thout eVe pieces AiCes* 
sones of all k nds are hsted for mtcroscopists bacteno 
logists bologists and for commercial puit^^M 

A DEScxiPnoN of a smgubr purple flowered Cycisus 
hybrid for which an award of merit was given at the 
lenipie Show is communicated by Mr R A Rotfe m the 
Gafdmers Chronicle (June iS) fhe hybnd Cyhtusx 
DalUmorei was ra sed iii Kew Gardens by Mr Datlimore 
fiom a enmson winged variety of Cytteus gcoporiMS crossed 
aith pollen of the white broom Cytuus oJbat Of two 
seedlings obtained only one produced purple flowers tbe 
other bore flowers of a bright yellow The purple colour 
of the seedling is traceable to the variety which is charac 
tensed by a d^ crimson pigment in the wings and a skght 
tingo at the tip of the upper petal the b rown pigment as 
the author suggests being probably a suffusion of pu)^ 
and yellow Self fertilised plantb have been raised from 
both the yellow and purple hybrids but so far the latter 
have not flowered 

Thx steady progresa that is bein^made in the i^^dka 
hon of science to qgricwtture In the West Indies ss Wbll 
shown by a comparison of the Bulletin of the Department 
of Agriculture Tnnidad. aeoently isaued (No 64 vgl is 
' with the corresponding number for IssC year (Vo 63 194^ 
The earlier issue was llflod with short notes nfpmy 
which were extracted from other Jouraahir and did net 
represmit anything in the way of dr^^lnaL hfenervatkiQe , 
the notes might be hetpfal to the planters bug they wM 
more of the riaturt of psehit hints than of tOasoned ^ 
eussloas of the planters proUems Tbs prsseqt Issbe is m 
ffistfhei advance It eoiHalits papers fay Oie ntewBBs 
Che staff on inportaiM^ pvofajbm omneeted with mfMter, 
i eacao and oofanamut Mr Catrutfaers disevssite the |toes(* 
bihty of gmadng r^her sueceasfutly doA ppents was 
Ui spue or certain ofavfous s^mUMWes weep afao p rf W n 
fundamentel dHreotnoes «a the ooqdfttoeir OhtgWtif Jq 
Ceptoo or Malaya and (he set la TniHad dhaef^asaphi 
thwtels the sap^ of la|kww ft etib'dnidtt te 
did, h o oh seffMe w sb <Hi jpMm h^kasp m 
ntasdakons aoMto lltBi ed olsah as Wdsoe Jw ila'Bnrtk 
th^ *■ Mmem nAtkiK 
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tlikt the (WrtcubJef «re iruopemble^ Mr 
jiko wrtt«« on the cacso omlur emwed by a 
ISng^^j^iblMihlr by 5 ^af 4 h <alaraiir hut poMibly also 
Kom i» worictng at the problem and will 
^ la be able ded/iltely to alh^cate the reaponsiblhty 

tiHt ^ wdaetdef Mr Row deacrlbn jthe i^tch broom 
Ihem of Oacao Mr Jehnetm wdtea od the cocoa-nut 
pdtm tfeeaeee* and Mr ^rich on froghoppera in the 
abda^'Oaiie [TomMpU pc$iica Walk) Metarf Carniod\ 
and Veitetdl record certain anahaes of locai value 

Ik a drciitar publUhed by the US Department of ’ 
Atfdculcure (No tiS Bureau of Gntomolo^) Mr F M 
Webater givea a description of a mite (Fedtcttiofdri emfrf 
WM Newport) occurring In grain which pre)a on the 
Yarvii of the grain moch» adulti of the barley joint worm 
1*0 It alao attbdea man caualgg an Itching akin eruption 

Alt excetlc n t little * Guide to the Preservation of Health 
In West Africa/ by Dr Strachan C M G » principal 
medloat officer of aouthem Nigeria hoe been published b\ 
Mdaera. Constable and Co Ltd price 6d net It deals 
in simple biiiguage with anti-malarial measures the collic 
tion and storage of water clothing food &c 

Tint Bulletin of the Sleeping Sickness Bureau (vol ii 
No 17 Ma>) contains a verv roroplete scheme of invcstiga 
lion on the bionomict of the tsetse fly G\oss\na palpaliM 
which conveys sleeping sickness and should be In tht* 
hands of all who dc^re to do research in this subject So 
much stlU remains to be done that probabl> everyone in 
(ho endemic areas might wUIi the aid of a scheme like 
this, add his mite to our sum of knowledge 

Tua PhiHppinie Journal of Science for December 1900 
contains several papers of considerable medical Interest and 
Importance Messrs. A F Coca and P K Gilman record 
Several cases of cancer treated with a * vaedne prepared 
b(y grinding up a portion of the tumour removed by opera 
The results seem promising Dr Clegg by cutti 
voting lepro^ material on agar In s>mbiotIs with amu,ba 
and dtolera vibrios claims to have grown an aad fast 
badtius which he believes to he the leprosy bacillus 

Pgor Mincmin ip his presidential address to the Quckr^tt 
Microscopical Club, discusses the phenomena of parasitism 
among prptoooa He concludes that ' in the origin of 
fpSdes omopg parasltei there ore os in other organisms 
iwo steps first, the appearance of variations, with the 
resistant dlshanonony 1^ in the lethal forms secondly 
by a gradual process of reciprocal adaptation between host 
parasite (he establishment of more normal harmonic 
^rstatW. associated Widt definite specific characteristics 
rm^hNtf on the pm pf the parasite and the host 
^JtKkett Microsoop. Club, April) 

^ idoanfT publication Irom the Ottawa Government 
fiftftihg Bureau contains a n^port by Mr Elnar Linde- 
Mur Canadian D^parfment of Mines on the iron 
^ A^pdslta of Vancouver and Texada Islands, British 
WaidWi. Mr Undeman dwells on the importance of 
survevs hi tht immediate vicinity of the 
of fnagtietito, Whksfc are a common feature in the 
and gJNral two iotvestiOg charts based 
Wurveyo* Unless wtL, as^preclahla disturbing mag 
leot^ for toiife rftUU^ all round an outcrop 
tWiiks It Is prstfy satti*6 conclude that the 

ii CObttmtoiH ^ viHn, No. 4 
I» Ofrttd. IfolUk, i dtfajtei oqulpment 
Si* Otwonmtoi^ of the Ebro 


founded « few years ago Ihe work— a hrcnch tronslo* 
tlpn from the Spanish — Is handsomely illustrated and 
extends to more thon 120 quarto pages It describes the 
apparatus, Including a water-dropping electrograph an 
Lister a|id Geltel di»slpaiion apparatus a Gerdlen instru- 
ment for air conductivity measurements a ceraunograph. 
Of wireless installation for rccurding thunderstorms and an 
rarth<urrent apparatus F^uher Oarefa MolU also discussea 
in a practical way a number of the difficulties encountered 
in workmg the instruments '\nd goes in considerable dettdl 
into the theory of the observations and their reduction 
^rhe electrical section is but one of several and so far 
at least as equipment is concerned the observatory promises 
to afford mnarkuble facilities for the stud> of geuphvslcs 

1 m a paper entitled Storms and Storm warnings on tho 
German (^«t In the ^ea^s i8gt>-igo5 published in Aus 
dem Afchtv der Deutsrben Seewarie (vol xxxn , part 11 ) 
Dr L Cirossmann discusses in great detail the storm 
frequency for various senwins and districts and checks 
the accuracy of the signaU hoiKted \fv the DcutKhe Seewurte 
in every Imaginable au> Vn idia of tlie labour entailed 
in the inves^ation mai bf gathired from the fact that 
storm statistics have bi^t n tabulated from some 10 000 
monthly registers supplied l)\ thi j^ignal stations The dis- 
tribution of storms 18 dtvidiNl into too principal t>pes 
those which spread In 1 W F din^tion and those which 
take place in connection null deprfhsjons over north-east 
Europe and spread to the westward About 70 per cent 
of the storm phononiun ovir the North Sea reach the 
Prussian coast while onty some 47 per cent of the storm 
phenomena on th< latter roaNt ilso otrur on the coast of 
tile North Sin The succtns obtained in ivarning of storms 
from easterlt dirictlons is not \trv siti^factorv especially 
m the summer months but the suectMs for thosi from 
Westerly directions cspetlallv In the winter season is very 
conHlderable Tliesc results ngr^e in the main with those 
obtained in a simitar Inquiry for the preceding ten vearfr 
( \ut dem irchiv 189S) ^ 

pRor Cari B\nv» in A report published by the 
Corneglo Institution of Washington (pp vi + 83) glv<.s an 
acfount of further experiments on Condensation of 
\apour w induced by Nuclei and Ions * The report 
begins with a chapter on the nuilei left behind on the 
evaporation of the pure water drops which are produced 
in moist dust free air when a sufficu iit degree of super 
saturation is brought about by sudden expansion The 
colour phenomena associated with clouds formed by 
expansion— « subject to which Prof Bnrui has devoted 
much attention in previous researches — are dealt with 
in a second chapter The principal advance here has been 
in the uso of an approximately monochromatic source of 
light'— thft mercury green light— m the study of coronas 
The rest of the report deals with the application of the 
corona method of estimating the number of cloud particles 
to the study of the Ions duo to radium and the deter 
mination of the Ionic charge On the assumption that 
only the negative 10ns are cauglit m his experiments he 
obUlhs for the charge corned by the Ion values agreeing 
fairly well with those which have been arrived at by 
other Ihethods The object of the author • investigation 
waa pHanffiFHy tb test the accuracy of his optical method 
of dslarmlfring the nufkiber of nuclei An Interesting 
featurs Ctf, the experiments is the scale on whlth they 
W«rft qwtM out Other physicists who have used the 
eortdaniu^^ method of measuring the ionic churge have 
workad with expansion apparatus in which the cloud 
ehartb^ contained only a few c c of air , Barus use^^g 
fog fiAtaiber containing many litres, the fittinW of 
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per 0*0. i)ein|2 aleo large rattling, up to a minimr or more 
The electrioal quandtlea 4o be nieasitfed were thu» of coo 
•Iderable magnitude* 

t’ART viH of t)>e Verh^Mm^tn der dtuUchen pkysik 
ahschen GeMeUseha/i oontalnt a paper by Dr H G MbUer ! 
on the calculation of the Foucimlt currents In Iron He 
conelders the case of a cylinder of iron surrounded by a I 
poll through which an alternating current Is sent and | 
calculates the magnetic induction at any Instant taking < 
into account the induced currents produced In the Iron 
Itself With 100 oyctea per second the B-H curves for low ^ 
Values of the maximum impressed H arc almost identical 
with the ordinary magnetlsatton curves but as the value 
of H IS Increas^ the hysteresis loop contracts near the 
origin Ihls result is In exact accord nith the experi 
ments mode lust year by Dr Hausrath and Justifies the 
conclusion that the magnetisation in iron responds 
instantaneously to changes In the resultant magnetising 
force 

Wx have received from Prof Merciyng of St Peters- 
burg a separate copy of his paper on the indices of refrac 
tlon of liquids for electric waves of small wave length 
which pppeared In the April Bulletin of the Academ> of 
Science of Cracow The electric waves were generated by 
a Rlghl oscillator and were measured by means of the 
interference produced by reflection at two mntal surfaces 
one a little In front of the other The measuremertt gave 
4 5 rm The Indices of refraction of the liquids were 
cakuluted by Fresnels formula from observations of the 
relative intensities of the Incident beam and the beam 
reOected from the surface of the liquid ihev he for the 
five liquids tested between the indices found previously 
b> the late Prof Drude for waves of 75 cm and the 
\ aim s for light waves 

A 8KRIR8 of maasurements of the temperatures of the 
metallic fltamenti of Incandescent electric lamps has 
recently been made by Dr M v PIranI at the lump works 
of Messrs Siemens and Halake and the rf^sults are given 
in part vh of the Frrhofidlttngen dtf lUntschcn phystk 
uUichen GestUschaft The filaments were of platinum 
tantalum and tungsten and were In general stranded 
Ihev were heated in an Inert gas or m vacuo either by 
an external heating coil or by the current traversing them 
and the temperoture was measured by a standardised 
thermoelement of fine wire introduced between the 
strands. Up to a temperature of x6oo^ C it was found 
that temperature i arnd current i were connected by the 
relation f where a and h are constants and n 

has a value between i 5 and a 5 This relation was used 
to determine the temperature above 1600* C Observe 
tions were also made of the black-body temperature ^ 
of the ftlamentt by a etondardleed radiation ^rmometer^ 
of the Holt^ Kurlbaum type using red light Tables I 
ara given o£ the resistances of the filaments up to tempera I 
tures just b^k>w the making points, and it Is shown that ; 
at these pd^nts the btek^body temperatures are about 
C below the actual temperatures. 

Tuk qualtly of surface watess in the United States by i 
R B Dole is the subject of watei^siipply paper 
No 156 issued by the United 5 tates Geological Survey 
The numerous analyses are dilefjy of local interest, but 
the account, of the mSfhods employed Is worAy of note. 
The highest accuracy oonSistsgt rapidity of analyids 
was aimed mt arid an estlmM h given of the limits id ^ 
gceutacy achieved ^lUstftuent The methods of 

presenting of knnlrses Ace also discussed^ 

the ionic form td statemehi baiii^tegiided as the best^ ass 
H gives a ata&mont of oplniori 

NO 
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Tmt Stumpf w^isucrioaqi-fhaiss ^ 

subject Of an ilhtsiVmtad iMlels by •^qibpli 
Charlottenbttig TadhtijlbaL ScImmA^ in gngmsirhut: w 
June to. In this engine the stedm. is ^^afried thtoogh ^ 
engine in an unchanged dlrtctlon The itaam hi 

admitted from below into the covbr, whkb it #qrbei 
jacket and ente^ the cyltpder thi:pugh IbA vUvs At the 
completion of the wofeking stroke It Is 1 exhausted tbroggh 
slots or ports whldh are provided In the middle pt thV 
cylinder and ore uncovered by the (dston Tbiv avdds the 
losses common to ordinary engines by the coOjing of the live 
steam ports produced by the flow of sret exhaust aUam 
through them, and the consequent coodentatlofi In the 
cylinder Prof Stumpf claims that the remarkable 
advantages offered by this type of exhaust notably the 
great simplicity of constmotton render the uni-direcfloflal 
flow principle particularly* valuable for engines working 
with superheated steam Stationary and portable Stumpf 
engines of a great variety have abMdy been built on the 
Continent, and their qumufacture bat been taken up in 
this country 

CosniBKTiNo on the salving of the French subnterslble 
boat Pluviosa SngituttHng for June 17 states that the 
practice in all British submarines Is to have a diving 
dress for each member of the crew stowed away adjacent 
to the station which he occupies when the boat is sub- 
merged There is a flexible lead from the usual air 
service with a valve in close proximity to each dress In 
the event of an accident the dress ca» be put on in hall 
a minute and supplied with air by meant of the flexible 
lead. A purifier is fitted to the dress which ensures a 
supply of air tuflicient to last the man for an hour ond a 
half Training of the members of the crew to eflect exit. 
In the British service is conducted In a tank, the bottom 
of which it fitted up to resemble a submarine boat and 
the test imposed upon the prospective members of a crew 
U to plunge to the bottom of the tank in an air loqk udiera 
he is required to put on the diving dress proceed across 
the tank ascend the counterfeit of a conning tower in a 
submarine and open the hatch, when he Is enabled to 
rise to the surface The period occupied for training the 
men in this Important work has been found by expetjence 
to be not more than five days. Although the conditions 
are not quite those emstlng In a submarine aftey tm 
accident yet the method appears to offer only IHcely 
solution of a very diflicult problem, U Is 'simple, aiui 
provides at any rate that eacii mgmber of the crew will 
have a chance ot saving Ms life 

W« have received frpm tbe Caxton PubllAlng Comity, 
Ltd , the first vohxms d Nature-study on the Wai^ 
board by Mr W P Pycraft and Miss J H 
be pompleted In three volumes at 7s 6d net each Wb 
hope to review the work when the remaliiln|t Volumes af^ 
avamble 

i BBvimTH edition of Mr Charleir PendUik^k^^ 
* ^xerdses and Etxamindlon Papers^ fn AritbgiVtlbf 
Logarithms, aftd Mepsutat^ ” bps been W 

Messrs, G Bdl and LtA. About iwodblx^ of th# 
conteflta of the pretext iseut obnsisc of new dtjrf 

rile porrionfs of tl|e ekbr 
appear in a somev^t drifecent ordHr 
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Mr WtUred Mark V\ebb honorary semtao of thr I 
KfiWna Society at 49 Btoomibury Square, W C post 
'ihM for three halfpenny stampo 

bfiUSAa SWAK SONNKKBCHBIN AND Co Will publish at 
iq early date an Englieb tmnslatfon of SplritUm and 
Inpanlty '* by Dr Marcel Vlollet This book forms part 
)i the Library of Experimental Psycholc^ and M(*ta 
Myclnsm published under the direction of Dr Ra}Tnond 
MarceK of Pari* and ha* been translated by Mr Dudhx 
M right editor of the AhmU of Psychical Science 

Thb report and traniactlon* of the East Rent Scientihi 
and Natural History Society for the year ending last 
September hove reached u*. The society is affiliated with 
the British Association and the Southeastern Union of 
Scientific Societies The pamphlet, which has been edited 
by Mr A Lauder the honordl'y secretary of the bocion 
contains an account of the annual meeting In October 
ipoS abstracts of the lectures delivered during the sebhlon 
notes on the work done by the various sections of the 
society and useful meteorological statlstiCb for ipoq 

Mr W Enobuiann of I^ipxig has lately issued the 
third (enlarged) edition of Ostwald and Luther s well 
known work, Hand und Hiilfsbuch zur Auifuhrung 
phv>)lko<hfmiM:her Messungen ' The first edition was re 
viewed in Nature of January 4 1894 (vol \llx p 210) 
and the second in the issue for December 4 iqos (vol 
Ixvli , p 101) The volume provides teachers and students 
with details of apparatus and practical hints on mumpula 
Hon not found in mi) ordinary text book and the new 
edition claims a place in e\ery chemical and ph\sical 
ItboratorN A second edition of Prof M \erworn s 
loctun«r on the mechanism of psychical ilfi ( Die 
Mechanlk des Gelsteslebens ) has ^en published bv Mr 
D U Teubeer, Leipsig This little work appeared m 
*907 and the original edlllon was reviewed in Naturr of 
April 16 iqo8 (vol Ixxvli p 557} 

Brrgtum —In Nature of June 9 (vol Ixxxiil p 445) 
column A line 15 from bottom, for * Thaumatoennub 
(a recent genus) read 1 raumatocrinus (a genus 
characteristic of Upper Trias) 


Tve expsrlenced during the fii^t half of August iqoq 
Observers should seize such opportunities as are available 
and determine the place of the radiant and horary rate of 
meteoric apMritions on even clear night The individual 
paths of those meteors i qual to or brighter than first 
magnitude should be carcfuUv recorded The lost few 
\ears have furnished avenge displays of Perspids there 1* 
some reason to expect a richer shower this year 

Tub I^cixoa between Jlpitlr n Belts — Circular No 
124 from the Kiel Centralstellc ronlains a telegram from 
Prof Lowell dated June 14 announcing that the crlss 
cross filaments interUue all Jupiter t belt* This refers 
to the lacings first observed between the equatorial belts 
by Mr Striven Bolton and apparently means that similar 
lacings have been observed between all the belts 

Observations or Oriomds is iooq — lo No 4418 of the 
Iftrofsomliche Nochnehttn Prof Duhiago communicates, 
the results of the Oriontd obsei\ations madt at the Engel 
hardt and Kasan Obser\ atones during October 17^0 
inclusive igoq The times and ipparent paths of ninet\ 
six meteors were observed at th« former station and of 
forty*ei^t meteors at the latter Eight meteors were 
observed at both stations and for the>,c real paths have 
been computed the heights \arv from 3s to 8qo km The 
following is the position of the ndiant ab determined from 
these observations — a - 88® ± 2 0® 8 =» + 2 1® ± i 7® 

Ihb Cape Obsrrvatort — Mr Houghs report of the 
w*ork done at the Cape Observatory during iqog contains 
several Hems of special interest Among other things we 
learn that Dr Halm s new spectrometer giving direct read 
mgs of wft\e lengthb was cMensivety emplo\ed for the 
measurement of btellar spectra and the results found nut 
to be Inferior In accura^ to tlwse secured by the older 
methods It Is also of Interest to learn that arrangements 
have been made to take daily photographs of the sun to 
supplement those taken at Greenwich and othei obberva 
torfci In the Empire A large number of stellar spectra 
were secured and measured in the research on the solar 
parallax and for the examination of the systematic motions 
of stars in the line of sight For Prof Kapteyn s Selected 
Areas * programme a number of proper motion and jmrallax 
plates were secured satisfactory progress m the c arte du 
del programme is also reportixl 


OUR ASTRONOMICAL COLUMN 

July and August Mmsota —With the advent of JuU 
every meteoric observer is induced to make preparation for 
the active campaign yhlch the season offers After the 
middle of July meteors usually become extremely abundant 
and any patient watchor of the skies record a ^enilfut 
larvest of meteor^racks. In May and June there are com 
Iteratively fow shooting stsmi and p^aps Hie average 
berary number is not more than four or six but in the 
two suco^ng months tike rate of appearance often equals 
•#enty or twentyflve per hour 
In July there is a very active display from Aquarius 
H^lch o^arently reaches Its maximum on July 27-31 
dWiiu^ Oe moteors contintw to fall from tiie same centre 
St amt during the first half of August— and 

■ rg Jutl' Jhm are many early Perselds displayed though the 
^Cer 9x% a different class of meteor to the Aquarids 
Pkwe whkh are directed from Penetis are of the swift 
itoaaklng while those from Aquarius are of the slow 
Mned vai 4 ety and they have long flights the radiant 
aWfude 

oth the Aquaride nvA Pers^ may be observed 
r as^tiie moon will dSer Bttle interference 
11^ when we are led fo expect tiie greatest 
' meteors our satrUite Wt set at 10,9 p m 
with A dark eky on which the xnateon may 
ir bnt but of course lo our English climate 
lOridkkiOt are alwa>s very dbubtful What we 
of bemitifufly trmmmnat skies such as 
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THE TRANSIT AND Till Ot »\Uh\ S 
COME! 

THF question as to whether the earth paved through 
^ the tail of Halle) s comet ib diMUbsed from thi 
point of blew of the Uelwan obvrvalionb by Mr 
Knox Shaw in No 4418 of the AstronomtMche Sack 
fichten (p 31) On May 18 at ijh GMT the tail 
was seen to stretch ab far as a Cquueli where it was 2® 
bioad, although K® broad wheic it involved y Pegasl At 
i3h on May 19 there was no sign of the tail in the west, 
but it was tra^ to $ Aquil^, whcie it meiged with the 
Milky Way The form was still tapering and was 15® 

btoad at a Pegasl Similar observations followed on 
May so, when still no tail was seen in the evening but 
at it was traced to the Milkv Way and was about 
10® broad in Pegasus At- 6h GMT on May a i the 
tail was visible for a dKrance of 20® but none could be 
seen at dawn The narrowness of the tail (8®) on May 18 
and the Increased breadth next morning suggest that It 
was bant back in the orbit and probably did not begin to 
sweep past the earth before lah on May ao. At this 
time the earth was some four million miles south of the 
comet’s oriHt plane and consequently the tail probably 
passed well to the north of the earth for the Helwfin 
observations during Ma) luggebt that It was not nearly 
wide onoqgh to envelop the earth at that distance They 
also shoir tiiat Its length was well over twenty million 
miles and would therefore have enveloped the earth bad 
the planes coincided No sign of the comet’s transit of the 
sun's dfie was observed although observations were made 
with the 4*lnGh Cooke equatoHal Dr Mejermann also 
reports that at Tsingtau no trace of the comet was seen 
durirtg the transit nor were an) extraordinary magMlc 
or mofoOfOloglcal effects reiorded bv the reopeotlve liwKi 
inentt 
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Observation)! at the Stockholm Observatory were inter 
fared with by heavy skies* but Dr BobUn r eports that 
some photographs were obtained on ortbocbronutic plates 
used in conjunction with a yeUow ‘Screen 

further negative results accruing from careful observa 
tions made on May i8 and the following da>s arc recorded 
by bather S Chevalier in a special circular from the L6-S^ 
Observatory Xhe sun was otiserved directly and by projec 
tion by several observers, but no trace of the comit was 
seen on the disc about the computed time of transit 
i'hotographs were also obtained, and clearly showed dark 
pores of a* diameter on the disc but no trace of the comet 
It therefore appears unlikely that any port of the comet 
having a diameter of or actuallv bo km a as dense 
enough to bo registered on the plate Ihe magnetic curves 
of which reproductions accompany the circular obtained at 
the Lu Kiu Pang Observatory on Ma> 17 18 and 19 show 
no pcrlurbarmns which could with cirtainty be ascribed to 
come tary influence 

The ComfteM fendus for June 13 (No 24) (.ontains i^everal 
interesting notes concerning observation^ of the comet at 
various omrvniorlcs 

M Marchend reports that at the Plc^^u Midi station the 
soiar hulo ween from May 19 to 25 was still visible on 
May 31 and June 2 with the same diameter or 4° but 
much paler and a notable sunset eflert was seen on 
May 31 Such an effect has not been recorded for several 
\cars and is ascribed to the presence of viry tenuous matter 
in the atmosphere at great altitudes 

MM Cirera and Pericas describe the varying forms of 
the comet as observed at the Observatoin de 1 f ur 
from May 1 to June o A table of the apparent ana real 
lengths — the latter given in astronomical unittf — shows that 
up till May 12 the increase In the length of the tail was 
continuous but a decrease was noted on Mav 26 followed 
by further progressive increase until June 2 observations on 
somt. of the intermediate dates were interfered with by 
clouds It IS buggested that the fluctuation was possibly 
produced by the e^rth capturing several million kilometres 
of the tail during the prc'Oicted passage on May iq Photo- 
graphs were tortured on a number of dates during May and 
the first week in June but bad weathtr pr« vented a con 
tinuous senes from being obtained The <u.ries shows 
however sonic sinking changes in the form c xtent and 
bnghtnesK of the nucleus and head ( spot tally Hlxmt May 27 
on May to the coma was much bss bright and extensive 

M hginitis reports on the observations of tJu tail made 
at Ihf Athdis Observatorv on May 18 19 and ao On the 
Ihursda) morning about an hour befon the computixl timt 
of passtigi th« tail w i* seen to be ntarly ‘nmight but 
having a slight curvature which ma} have been due to thr 
proximity of the earth to the comtts wbit plane At 3 
u clock on the bndny morning the tail was nturiv 130® 
long but no tr ice of it could be found on the Saturday 
morning On the hridoy evening however it was seen 
like a crescent moon and on Saturday evening was some 

long Observations of the sun s disc during the time of 
trinsit failed to reveal an) sign of the comet 

MM J Baillaud and Bmnot discuss in detail the 
ransformations of the nucleus depicted on the photographs 
taken at the Paris Observatory on May 30 and 31 and 
June a A sudden transformation look place in the nucleus 
on Mav 31 the previously extcnsivi elliptical form giving 
way to a circular condensation with bright extensions 
Secondary condensations appeared some of which were only 
temporary but one of them pcrsi sit'd undim inished until 
June 2 and the authors liken the phenomenon to the 
doubling which ori urred In the case of B ela s corm t 

In No t>i vol Ixx Of the Monthly Notices (R A S ) Dr 
Rambaut tmbhshes positions of the comet determined from 
photographs secured at the RadcHffe Observatory with the. 
244ncn telescQ|[pi between November 7 1909 and 

hebruar> 11 Such places depending upon stars generally 
taken fnpn the Astrographlc Catalogue will be invaluable 
in the subsequent discussions of the orbit the comet was 
first picked tip at the Radcllffe Observatory on November 5 

1909 

Mr H H Gninlng of Eaflog sends us an interesting 
account of his observsftions of the comet Between April 18 
and June 28* using five-times field glasses (s inch apmrture)* 
he saw the comc^ fourteen times* and on ten of these 
o(;raalMs It was visible to the naked eye No tail was seen 

WP 2121. VOL B3] 


except on May 31 and June 1* when* wkh the gltsses^ Ito 
was able to follow It to a distance of These caren^ 
mode observations well illustrate when compiured with the 
glowing reporu from lower latitudes, the disadvantages 
under which we, in this country* have laboured during oM 
present return of the fannous oomeL 
Another correspondent sends us a cutting from the 
LancoMhife Daily Pott for June r in wtmdi Mr L 
Whitaker reports a remarkabto phenomenon obseiwl at 
Saiterforth at about 3 30 a m op May s6. According to 
this report a tail about jcP m length was seen rising 
from the eastern horlson It would be of Interest to hav* 
further records of this curious phenomenon 


THF ROYAL :^OClETY OF NEW SOUTH 
WALES 

pHE Royal Society of New South Wala is the oMast 
scientific society in !Xustralasla and In the southern 
hemisphere unless there are older ones in South America 
or South Afnca, and it will be able to celebrate its 
centenary in another eleven years 

It was started in 1821 in a similar way to the Royal 
Society of London under the name of the Philosophical 
Society of Australasia by a small band of fnends ten in 
number under the presidency of the Governor Sir Thomas 
Brisbane K C B F R S , who met at each other s houses 
where papers were read and discusi^ there was a penalty 
of 10/ for any member falling to present a paper In his 
turn They also lent each other books at there was no 
public library in those days and hardly a booksell^ in the 
whole of Australia 

Ihe first members were Mr Alexander Berry* whose 
brother Mr David Berr> died m 1889 at the age of ninety 
seven and left 100 oon/ to his Alma Mater St Andrews 
I nivcrsit} N H and the some amount to found a hotnltal 
in New 5>outh Wales — the writer of this a member of the 
society knew Mr A Derrj and thus the chain of member 
ship has been kept up since 1821 Dr Henry Grattan 
Douglas who in after years was one of the prime movc*rt 
in founding the first university of Australia vis the 
Lniversity of Sydney Judge Barron Field df the Supreme 
Court of Australia author of a work upon Australia pub- 
lished by John Murray in London m 1825 Major Gou! 
burn Colonial Secretary Mr Patrick Hill Colonial 
Surgeon Captain Philip Parker King K N , afterwords 
F R S and Rear \dmiral u son of Philip Uidley King 
third Govvrnoi of New JSouth Wales who surveyed the 
north coast of Australia and later on was engaged Iq the 
Adventure and Beagle surveving expedition along the 
coast of South America — it is interesting to note that 
the Hon Philip Cldley King MIC a son of Admiral 
Philip Parker King bom In 1817 served os an officer on 
board the Beagle \ilth Charles Darwin and was a member 
of the society until four or five vears ago Lieut John 
Oxlev R N Surveyor General wno was one of the dls 
tinguished early explorers in Australia * Dr Charles 
Staggard Rumker astronomer who started the 
observatory in Australia and Mr Edward Wolstonecraft 
As previouslv stated the Governor Sir Thomas Brisbane, 
F R s was the president For many years the Governpr 
of Australia and later of New South Wales xip to 1874 
was alwavi the president and some of the earlier ones* 
like Sir f Brisbane and Sir W Denison, F R S (after 
wards for a snort time Governoi^General of India) ywe 
men of scientific attainments who not only took a spmal 
interest in the society but attenoed its meetlngt r^ularly 
and contributed several papers ^ 

Some of the first fiapm read before the society were 
collected by His Honour Judge Barron FleW, and pulh 
fished by John Murray in a book entitled * Geographioal 
Memoirs it New South Wales ^ and k is Interests to 
note that the subjects which engaged the;*,attenc}on Of the 
members in those oarjy days are tyoptcal c# the ma^tv 
of the papers presented to thp society ninetv years latet 
eg the following were amoiu^ uioee nad Iq 
(1) on the aborigmes of New HoUand ana Van Dlaiieit>‘a 
Land, by Bturon FlekM (») on the ftokigy of nart of tba 
coast of New l^th wi^ by Alexanw (3) 00 

the astronomy of tha southern hemlsplkere, bST ^ 
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Rmnteer , (4) on the nuuiUnie geography of Australia by 
CaMin P^p Parker Kin^ R N 
After a pengd of Inactii^ the society was resuKitated 
Ul 18150 under the title of the * AuttraHan Philosophical 
86ciety»” Instead of Australasiani because as the colony 
af Tasmania bad been taken out of New South Wales In 
iie5> the term Australasian was no kmger applicable In 
1I56 the name was again altered this time to that of 
FutoiOfrtricat Society of New South Wales a further slice 
of Hew South Wales having been cut off to form the 
oelony of Victoria In x866 V permission of H M Queen 
Victoria It assumed Its present title of ** Royal Society 
of New South Wale^'* and In i88x It was incorporated by 
an Act of the New South Wales Parliament 
The principal reason for discarding the term * Philo- 
aophlcal was because the object and work of the society 
could not be considered as coming under the head of 
philosophy and as the ground covered by the Royal Societ\ 
of London was so well known ^he then members decided 


to apply to the Crown for permission to use the more 
cOfizprehensivQ title of * Royal this title had already 
been granted to the cotresponding society In Tasmania 
In later >ears the Philosophical Societies of Victoria South 
AustrallOf and Queensland also changed their names in 
the same way 

The society was not in a position to publish until 186a 
prior to that date some of its papers were printed In the 
daily newspapers and others up to 1859 appeared in the 
Sydney ^fag^utine of Science and Art several of these earh 
papers are still of value apart from the interest attaclu'd 
to the efforts of the authors to do what they could for thf 
progress of science in a now country and all honour i*< 
due to the early pioneers for they worked under gre-it 
difficulties without the aid of libraries collections and 
modern instruments and appliances and at a time when 
It took from six to nine months to get a reply from home 
and their work should not be forgotten 

So early as 1851 the society endeavoured to encourag 
the development of the natural resources of the colony b\ 
offering gold medals for the growth and production of 
madder cotton, and sugar and for the extraction of metals 
from colonial ores 

Later on to stimulate and encourage scicntiffc research 
the society for some years, vU from 1883 to 1806 offered 
a medal (and a grant of 2$l to help defray the expenses 
of the invesUgatlont) for original researches and obwrva 
tions upon certain specified subjects of which notice was 
given three >enrs in advance but after fourteen years' 
experience It was decided to discontinue these competitions 
The following list gives an idea of the range of the 
subjects — the chemistry of the Australian gums and 
resins the tin deposits of New South Wales the Iron ore 
deposits of New South Wales the manne fauna of Port 
Jackson the silver ore deposits of New South Wales on 
the origin and mode of occurience of gold-bearing veln^ 
and of the associated nelnerats influence of the Australian 
eHmate In producing modifications of diaeaiieH on the 
Infusoria peculiar to Australia anatomy and life-hUtorv 
of the Platypus and hchidna anatomy and llfe-histor> 
of Mollusoa peculiar to Australia the chemical composition 
of the products from the io-called kerosene i^ale of New 
South Wales 

The society now awards one medal only vi* the medal 
which was established together with a lectureship in 
memory of the late Rev W B Clarke F R S amongn 
non-resident recipients of this medal have been —Sir 
RJcbard Owen F R S , 1878 Prof (xeorge Beniham 
FH S 1879 Prof Huxley, F R S t88o Prof James 
Dwight Dana i88a Baron von Mueller 1883 Alfred R 
Selwyn F R S 1884 Sir Joseph Dalton Hooker 1885 

Prom x866 to 1875 the papm read before it were pub 
Ushed under the title of ** Transactions but this was 
eoosidered rather pretentious and In 1876 they were 
brought out as the * Journal and Proceedings as an 
mmual volume later they were Iscudd. for a few years in 
parUi aikt this method has been revlvdd 

The vohmtes of which forty three "'have been Issued 
Wurjr in tize but those for the last thirty years run from 
W to more than 600 pages They are well printed In 
ffm typd on good paper and well Illustrated 

The ^peri naturally are for the rtxost part, devoted to 
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Australasian subjects those upon astronomy, meteorology 
geology, mlneratog\ botanj ethnology water supply und 
irrigation and similar matters bulk most largely some 
of uxe papers are and will remain of permanent interest 
The first eleven volumes are out of print and are difficult 
to obtain but fortunateU the volumes have been width 
distributed to public institutions und societies In all ports 
of world, so that anyone really interested can genernllv 
manage to refer to them 

It IS not proposed to give any specific account or review 
of the recently published volumes inasmuch as abstracts 
of all the principal papers read have appeared In the 
columns of Naturu month by month during recent years 
under the head of Societies and Academies 1 he 
volume for 1909 has been issued m four parts instead of 
the single annual volume in tin hope that its uscfulmsh 
may be increased and the NOiuiy is to be rongratuHt d 
upon having done so 

In 1875 a series of sections was inaugurated in order 
that the members might be able to nixit toguiicr for the 
discussion of matters of sci ntihe intcnst with less 
fonnalltv than at the ordinary mci lings of the society 
hOme of these were very sum ssful and tinv helped to 
iriuke the society more popular and tlie number of members 
rapidly increase to 404 thi 1 irgest during it* history 
but of late years interest in the sections has decreased 
The mediraS section was a very active om for several years 
and did ust ful work until it w is su[n by the forma 

tion of an outsidi indipfndtnt proh SHional sociity 

Ihe engineering section w at tin present the only active 
one, und it is doing extn meh good work as shown by 
the papers and proceedings uppeunng in the society * 
volumes It procticnlU supplies oil the ndvantuges nffordid 
by an independent society and further has the use of the 
Ro\al Society s library mrctinj^ rooms printer office 
staff fix Without an\ extra substriplion 

Most of the other sections will probihlv rr i waken to 
their former activity in due course The sections are — 
A mathematics physics astronom\ nutHOrolog> Ac 
8 chemistry and mineralogy und their nppludtion to ih 
arts and agriculture C g(olug^ and pulxontologv l> 
botany and soologv h microM*opu il scienre V geo 
graphv and ethnology C literature and the fine arts 
indudlng arihiltilurt H ninlual scienie I sanitary 
and social science and stutisliis J tngineering science 
K economical science 

The society distributes its publiritions to about 400 
simtlar societies institutions and public libraries not onl\ 
to all parts of ih« British Empire Ciiropi and America 
but to China Japan Mexico the Philippine* Straits 
Settlement* Chili Peru Mauiitius Brazil &c and in 
almost all co*e« receives publuations from these places in 
exchange At one time the society und rtook the collection 
and delivery of scientific publications for other institution* 
in New South Wales but this is now done by the Covern 
m» nt Bureau for Sinnlifit rxchanges In addition to the 
exihange of publuntions the soiiet^ end« 'ivour* to main 
Uin touch with si u ntific workers in oihi r parts of the 
world by appointing 1 limited numhtr (f non resident nun 
of science as honor ir\ memls rs the sticiefv has h id 
special pleasure in the acceplam of its honorary memlxsr 
mip bv such men ns Darwin Hooker W lilnce and others, 
who have done ncicntific work in Austral 1 n and Ocrana 

In addition to its ordinary me< lings the »ocii t\ urrnngt s 
for series of popular lectures to which friends of the 
members are freelv invited md short course* of lectures 
lire also given upon the gtology of Auslrnlnsia known as 
the C larkc lectures founded in memory of tlu Rf v \\ B 
Clarke F R S a former pr salt nt of the societi who 
gave a large part of a long lifp to geological research in 
Australia 

It alio give* an annual conversazione which Is held a 
the Unlvertlti on nciouit of the extMisiv and suitab 
accommodation afforded b\ it -is tht conversazione Is verv 



open for the <Kcasioti and suitubh txhlbits of n*w 
apparatus and Mpccimins are shown in thi m as will as 
experiments and prncticnl illustrations where possiblr 
Lerturottes are given upon ricmt discoveries or matter* of 
Interest 
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(j8uall> iomc of the visitors attending the lectures and 
conversazione become sufflctentlv interested to Join the 
society and become useful memWa the University also 
profits in turn as the conversazione envies many persons 
to sec It and learn what it is doing who otherwise would 
not have in opportunity 

The society does not restrict itself to work which is 
done by its own members but where possible it is 
always willing to assist others eg it greatly assisted 
in the formation of the Australasian Association 
for the Advancement of Science, it also took an active 
port in the foundation of a marine biological laboratory 
near the entrance to Sydney Harbour which unfortu 
nutely was required a few years afterwards by the C overn 
inent for defence puiposes and it is to be hoped that the 
trustees who receivca compensation from the Government 
will see their wa> before long to start a mw marine 
station and laboratory It has on several occasions brought 
matters of importance under the notice of the Covernment 
where legislation has been necessary for the good of the 
publit health the preservation of the native flora and 
fauna also for the assistance of scientific exploring expedi 
tions in the Antirctlc and elsewhere and in other similar 
matters and it has helped m the extension of the British 
Scioncf build in Australia 

For many ^ears it has been one of the main objects of 
the societj lo together a good Ubrarv of the principal 
Biitish American French German and other scientific 
journals and it now has complete senes of ininy of those 
somi by purchase others by gift and in exchunj^e for its 
own publications so that taking the limited resources of 
the societ) into account quite a creditable md useful 
librarv has been gradually built up Without suih books 
of reference the research student is at n great disadvantage 
and the society regards the formation of such a reference 
library as of equal importance to the publication of papers 
read before it 

In 1878 the society obtained possession of its present 
freehold premises In Elizabeth Street Sjdnej Since then 
It has twice iddcd to them, in 1896 and again in 1905 the 
last time it was to increase the accommodation required 
for the growing library and also to provide nreommodation 
for kinJred societies by sub-letting some of the rooms not 
immediiteh required lo them at low rentals in this way 
it affords (as was stated in an article on the Australasian 
Association for the Advancement of Science, Naturx, 
December 30 1909) some of the advantages enjoied by 

the bnj^lish societies In Burlington House 

The Parliament of New South Wales has generously 
helped the society for some years for several \cirs the 
Government printed the society s annual volume of papers 
and proceedings of late years in place of printing the 
volume it has contributed 101 per annum for each aof 
of the members subscriptions but in spite of this the 
society s income Is insufficient to enable it to undertake 
many things it would like to do for the advancement of 
'icience and it finds difficulty in carrying on its present 
efforts 

A I IVKRSIDOS 


IHF WftRIClN PHILOSOPHICAL sOCIET^ 


'T*HF general meeting of the Aincnean Phllosiiphlral 
^ Society was held at Philadelphia on April 21-23 ®»»d 
have been favoured by the secretaries with a report of 
the proceedings Ihe afternoon of Apnl 23 was devoted 
to 1 svmposlum on experimental evolution the principal 
papers being given bv Prof H S Jennings, on inheritance 
in non-sexual and self fertilised organisms Mr G H 
Shull on germinal analysis throu^ hybridisation and 
Dr C B Davcnpdrt on new views about reversion 
At the session on April 2a the following were elected to 
membership •^Kestdents oj fh» United States Dr S E 
Baldwin Dr F G Benedict, Dr C F Brush Dr 
D H Campbetl Dr W E Castle Dr G B Gordon 
Dr D J Hill Df H C Jones, Dr L Loeh Mr J 
Met rea Dr R C \fav.laurln F R S Dr, B O Pierce 
Dr H fr Reid Dr J F Rhodes and Dr O W 
Richardson Foreign residents Dr A von Baeyer 

Madame S Curie Sir David Oiti KCB FRS DrF 
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In addition to the symposium on evolution fifty^ma 
pMers were presented Bnef sununariet of the oonteou 
of a few of these papers are subjoined 
Physical notes on Meteor Crater, Arizona Prof W F 
Magle Meteor Crater is a vast crater situated In Coco- 
nino County Arizona formed b> the Impact of an iron 
meteorite or group of meteorites Scattered speamens of 
these meteonteu (the Canyon Diablo siderltes and the 
shale bail siderltes) are found around the crater but 
the mam mass has not yet been found It probably is 
burled 1000 feet below the surface (i) The Caiwon Diablo 
iron shows a magnetic permeabUlty not very (Ufferent from 
that of cast iron The shale ball iron seems to be gencr 

ally similar to it in Its magnetic properties Several 
observations indicate an intnnsic magnetisation peculiarly 
arranged In the shale ball iron Ine magnetic field of 
the crater shows no local peculiarities such as would be 
expected from the presence of a large continuous moss of 
iron The inference Is (hat the mass is fragmentary 
perhaps intrInsUall> magnetised and also perhaps largely 
oxjdised (2) Ihe distribution of the ejected materiol and 
the inclin itiuns of the exposed strata around the crater 
wail show a remaikable s>mmetry with respect to u neariv 
north and south axis This symmetry tven In details 
appears in holes midc b} bullets in a suitable mass of 
lompacted powder ihe inference Is that the crater was 
formed by a projectile {3) The mass ejected is estimated 
at 330 million tons The energy used to lift it out of the 
hole 18 a negligible fraction of the energy expended Most 
of the energy expended was used in crushing the rock 
\n estimate based on the assumption that the powdered 
sandstone was hiuted to 2^00^ C would indicate an ex 
penditure of 925x10'* ft tons of energy Taking 
pver\ thing into aciount it seems reasonable to estimate 
in all an expenditure of t>oxio** ft Ions of emrgy 
Idking this for the energv exploded and estimating the 
probable velocity of the meteor ns lying between three and 
foi tv -eight miles a second the mass of the metcoru group 
would ho betwetn fifteen million and 8ixt> thousand tons 
The size and shape of the enter leid one to estimate a 
mass larger than this lowest limit and the final estimate 
is that the mass is 400 thousand tons and that its vi Icxily 
was from eighteen to twenty miles a second 
The conversion of the enery of carbon into electrical 
imigy by solution in Iron Prof Paul K Hevl It It 
found that carbon dissolves In molten iron with a libera 
tjon of energy which by providing n suitable negative 
element may be obtained as an ekitric current The 

elcctromotivr force thus developed has not vet been 
definitely determined but is probably not more than sme 
or two-hundredths of a volt Fhore is no possibility of 
compounding this electromotive force with the accompany 
ing thermal effect as the two are opposite In direction 
Thi, one fluid theory of electricity Prof b F Nipher 
The author has shown in a former paper that what have 
been taken for discharges from the^cmitive terminal of an 
electrnal machine are really optical illusions The posi 
tive discharge is really an inflow of the electrical dis- 
chargi which flows outward from the negative terminal 
This IS in harmony with the one fluid theory of* Franklin 
With this paper he presents photographic plates showing 
the disrhai^e from its first stages until the disruptivA spark 
appears These plates fully confirm the former ixinclusion 
that there Is no positive electrical discharge The dis- 
charge comes from the negative terminal and goes to the 
positive The Illusion which has led to the Idea ol a 
positive discharge Is compared to one which mi^t prevail 
if Niagara Falls should suddenly recede from l^ike (Jjitario 
to Lake Ene It might deceive us into the idea that there 
had been a positive discharge into Lake Erie 
The past ond present status of the lether Prof A. G 
Webster The history of the conception of the luminiferous 
»ther was covered from the time of Newton and HuyAns 
to the present For the last Hundred yeaza the bell^ in 
the nther as necessary to transmit light has been universal 
Lord Kelvin devoted most nfe to establishing Its 

properties The various mechanici 4 theoides were sue* 
cecM by Maxwell • successful electnmii4net||c theory 
confirmed twenty y«n later by the aMctric expert 
inents of Hertz To explain astronomknl fberration ahd 
the plMSM>mena due to the earth s motion, Maxxreirs theory 
X 9 Sl 0 ' MveTeW strained dnd was perfected by Lorcn|s 
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cUimIc experimrnt of Michelson on the apparent fixity of 
the «dier of the earth in ite motion wai explained b> 
Lorentif thou^ by the violent assumption that motion 
changes the dimensions of bodies ond that the local timi 
of a moving observer is different from that of an observer 
at rest From this comes Einstein s wmciple of relatwiiv 
which profoundly modifies our ideas of space and time and 
leads many radicals to abandon the nther 

The iBftner drift Prof Augustus Trowbridge Prof 
Irowbridge spoke verv bnefiy upon the general qufstion 
of relative motion of matter and the aether nest to point 
out that in spite of the experimental work of various 
investigators we are still In doubt ns to whether the earth 
in Its motion through cether filled space entrains the ecther 
In its motion or not Nest he explained in what respect 
the experimental method adopted by Prof Mendenhall and 
hiiDselr differed from that of former investigators so a 
to be free from the objections which have rendered the 
previous work Inconclusive 

1 he effects of temperature orf fluorescence and phosphor 
escencei Prof E L Nichols A summary of observations 
on the fluorescence and phosphorescence from temperature 
of liquid air to ordinary temperatures showing that tht 
thoor) of I^nard is inadequate to correlate all the facts 

Infra red and ultra violet landscapes Prof R W Wood 
Photographs taken with infra red and ultra violet usinj^ 
appropriate absorption screens show greatly altered con 
trosts Ihus some substances which are white when 


viewed b> ordinary light appear black when photographed 
with ultra violet ll^t By such photographs it may b< 
possible to obtain additional details concerning the surfaie 
markings of the moon and planets. 

The cause of epidemic infantile paraljsis Dr S Flexner 
A report on the experimental study of pihom}elitis 111 
monke)s which has yielded u large number of important 
facts relating to the spontaneous disease in man The 
nature of the virus hos been discovered many of Its proper 
ties have been ascertained some of its immunit\ efftets 
have been established the clinical and pathological 
peculiarities of the disease have been elucidated and a 
basis has been secured on which to develop measures of 
prevention 

Dermal bones of Paramylodon from the asphaltum 
deposits of Rancho T a Brea near Los Angeles California 
W J Sinclair This paper describes the mode of occur 
rence shape and microscopic structure of the skin bones 
of an edentate animal from the Los Angeles asphaltum 
beds These bones which are small pebble like elements 
in the skin resemble closely similar bones occurring in 
a piece of skin found in a cave at Last Hope Inlet Fata 
gonia They are also known to occur in Mylodon a 
l^nus of ground sloths formerly living in North and l^uth 
America At the structure of the skin bones in M\lodon 
Is quite different from what it is In Grypotherium the 
form from the Last Hope Inlet locality it was a matter 
of interest to -find out to which of these genera the speci 
mens from the asphllt showed the closer resemblance 
Thin sections of the bones were cut ond these prove that 
Paramylodon from the asphaltum beds is almost Identical 
in the structure of the skin bones with Grypotherium a 
contemporary of early man in Patagonia 

A note on Antarctic geology Prof W M Davis It 
Is well known that fossil plants have been found In vonous 
formations in the Arctic and Antarctic regions indicating 
the former prevalence there of a much milder climate than 
that of today Our prepossession naturally favours the 
present polar climate as having been the ordinarv or 
normal polar climate of all geological time but inasmuch 
as milder climates have sometimes occurred It is eminentl\ 
possible that they and not the present rigorous climate 
may hav^ R?*®**, through tfie geo- 

oTfi 


leal agM Hence a peculiar interest attachiS to studies, 


of the minute structures of stratified formations particu 
larly of such as are of continental origin for from such 
studies It may welt be possible to determine climatic con 
dltl^ons even in the absence of fossils. 

Soma raoant results in connection iHtb the absorption 
^>ectra of solutions Prof H C Jones The absorption 
metra of dissolved substances are not simply a function 
(f tha naturt of the substances but also of the nature of 
me solvents When a salt like uranyl chloride Is dissolved 
la wt have one spectrum in water in 
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alcohol still unuth< r m acKont and a spectrum in 
gl>cerol which is very diffLfrnt from uny of the above 
ihe only way in whitli we can account for these resultt 
IS in terms of the solvate theorv The different solvents 
combine with the dissolved substaiKe and form solvates 
having very different < omi>ositvonti lliese affect the 
resonance of the vibratorb that art the cause of light 
absorption differently 'iiul cons -qut ntl> tho absorp 
tion in the different solitntb is diff ff nt ihe second 
point upon which stress is hid Ins tu do with the action 
of one acid on the salt of another ncid In terms of 
prevailing chemical thoorn whni a salt of one acid Is 
treated with a smalt amount of mother acid a part of 
the salt is transformed into the lit of the second acid 
With the addition of murL and mor of the free acid more 
and more of the initial ^ tit would puss over into the salt 
of the second and In such solutions i\e should expect to 
have the bands of both salts otiurring simultaneously with 
var>lng intensiti depending ii|K)n the amounts of the two 
salts present The fact is iliat wh n a salt is treated with 
a free and wc have neither the hands corresponding to 
the Initial nor the final salt pr sent but bands occup>ing 
positions intermediate bctwicn those of the two salts and 
these bands tan be made to oicupy anv intermediate posi 
tion by suitably var>mg the amount of the free acid relative 
to the salt 1 his shows Lh it between the initial salt and 
thi one finall> formed there is a sent s of inlermedialp 
compounds or systems corresponding to the various post 
tions of the bands The number of reactions showing the 
above relations is not small and this raises the question 
whether chemical reactions m general arc not much more 
complex than is usually represented by our chemical equa 
tions which deal onl> with the initial and final stages 

Suppression and extension of spore-formation m Piper 
betel Prof D S Johnson 1 ht mb resting feature of 
the structure of tht flower m this plant is the presence of 
male flowers female flowers and flowers bearing the 
organs of both sexes on three separate kinds of spikes 
but flowers of eooh sex often heir some rudiments of 
organs of the other stx ITus shows that while some 
flowers arc apparentiv of one sex onl> they really possess 
in some degree the power to develop the organs of the 
opposite sex In other words the cells from which the 
flowers arise are capable of forming the organs of both 
sexes and the fact that one sex only is formed is prob 
ably due to some influence intirnal or external affecting 
the cells at the time that the flowers arp being Initiated 
Experimental work on certain plants has shown that a 
change In the light or soil supplied to apparently unisexual 
individuals ma\ causu the organs of the other sex also to 
appear This seems cli ar evidence that both sexes mai 
really be present in all apparentlj unisexual plants but 
that sometimes one sometimes the other of these is sup- 
pressed or falls to become evident The only plants of 
which this seemingh cannot be true are those well known 
unisexual plants like the nago palm cottonwoods and 
willows in which each individual Unrs onI> male flowers 
or only female flowers >ear after jeir throughout the life 
of the plant Another case is that of one of the mosses 
in which it has been shown by Noll that the sex remains 
constant for thirt> generations when male or female plants 
are propagated by budding 

Solar activity and terrestrial mngnelu disturbances Or 
I A Bauer A recent examination of the times of 
beginning of magnetic disturbances as recorded at 
observatories over the entire globe showid that without 
doubt magnetic storms do not begin at absolutely the 
same instant of time as heretofore believed Instead they 
progress around the earth the times generally increasing 
as we go around the earth eastwnrdiv for the quick and 
abrupt disturbances which are usually comparatively 
minute In their effect on the compass needle the complete 
passage around the eaiih required from three to four 
minutes For the biggrr effects or for the greater mag 
notic storms the rate of progression is slower so tlwt It 
would take them hi If an liour or more to get around the 
earth completeW There i» thus Introduced a new point 
of view in the investigation of the origin of magnetic 
stomns In addition to negatiieU charged electrified 
particles coming from the 'lun to which recent theojrK^ 
sought to attribute our m ignetlc storms but which the 
author found u ould pro<lure f ff* cts not in harmonv with 
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those actually obsetved we oleo receive radiations such 
«N the Rbntffen rays, for example which are not defected 
by the earth’s magn^c held, as they do not carry electric 
charM Their chief effect will be to ionise the gases 
of vtnlch the atmosphere is composed i e make the air a 
better conductor of electricity Ultra violet light has the 
same effect It is known that a small part of the mag 
netlc forces acting on a compass needle Is due not to 
the magnetism or electric currents below the earth a 
surface but to electric currents aJ^ady existing m the 
atmosphere and which the speaker showed were brought 
about by the atmosphere cutting across the earth lines 
of magnetic force In its general circulation around the 
globe If the regions of these upper electric cui rents are 
at any time made by some cause more conducting elec 
tricity will be immediately set in motion which In turn 
affects our compass n^tes This new theory colled the 
ionic theory of magnetic disturbances utlsfartorily 
explains the principal features of magnetic storms As 
the currents get Lower down in the atmosphere their 
velocity 18 chewed so that instead of taking but three 
to four minutes to circulate around the earth as do the 
higher currents It mav take them half nn hour and more 
however their actual effect on the magnetic needle would 
be greater because of their coming nearer to the earth 
Ihe theory also opens up the possibility of accounting for 
some of 1^6 other changes and variations expenenced b) 
the earth s magnetism and likewise has a l^nrlng on the 
peculiar formation of the magnetic fields In sun-spots dis- 
rovrrad by Prof Hale 

Magnetic results of the first cruise of the CanicLte Dr 
L A Bauer The non magnetic vessel Came^ie com 
plfted on February ty the w-st cruise, covering in alt 
since September i 1009 fiooo miles Special tests made 
at (lardiner k Bny Long Island and at Falmouth England 
proved conclusively tliot there are no corrections to the 
magnetic Instruments of the kind encountered on vessels 
in which more or less iron occurs in the construction 
Thus in a single vtwage errors could be di^loMd in the 
compass charts used by mariners on their 1 ransatlantic 
votagev between New Aork and England of importance 
not alone from a purely scientific standpoint but from 
that of fU'actlral aod safe navigation as well The error<i 
found bv the Carnegie in the declination at \'iriou^ points 
along the track followed by the vessel amounted on the 
average to about i degree — an error which persisted In 
the same direction for Song distances \ftcr leaving 
balmouth the Cmmeatt headed for Funchal ^fadeira I 
From thence she salM to Bermuda and finally arrived j 
At Brooklyn on February 17 In ^ipite of the unusually 
adverse conditions frequently met with during thU first 
cruise more or Icm extensive magnetic observotlons were 
secured almost dally The errors of the compass charts 
were found In general even more pronounced i&e the 
•southerl) half of the cruise vU Madeira to Bermuda 
than for the northerh half and were again shown to be 
systematic In their nature Some of the charts were in 
error a to 3 degrees For the entire cruise Important 
corrections were also disclosed for the magnetic charts 
which give the Uites of equal magnetic dip and of equal 
magnetic force The Corncgis la now being fitted out for 
a circumnavigation cruise of about three yeari In the 
treantime the magnetic survm of unexplored countries 
are pushed on »o mat It Is confidentlv exuded that ty the 
vear iqt^ the genera] magnetic survey of the greater part 
of the globe will have hitn completed in sufficient detail 
to permit the construction and fsouing of a new set of 
magnetic charts 

On the distances of red stars Prof H N Russell 
Comparison of the parallaxes of stars dmved ^ the 
author from photographs token at the Cambridge Ob^rva 
t(M\ (England) by Mr A R Hinks and hlmoelf and 
spectra detmnined at Harvard under the direction of 
Prof PIdcaring shows a marked correlation between 
spectral typo ai^ parallax The proportion of orange and 
red stars (tvpes K and M) among those of Ivge proper 
motloti^ and especially among tiioae shown by direct 
meatuimient to be our near nel^bours Is very much 
greater than among the general run of sUrs of the same 
apparent brightness Conversely otors of the some 
apparent brightness and proper motion are, on the average 
nearer to us the redder they ore It foUows that these stars 
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are Intrinsically fainter the redder thvy ore, the reddsoS opM 
b^ing on the average onlv one-fiftiem as Mgfii as the suffi 
On me other hand many Might red stars (so^ os Aretuctii)- 
are at great distances, and are actually at leaig too t joes M 
bright os the sun All this can be explaiaed on thd hypo* 
thesis (now well established on other grouiids) that Ae 
reddest stars ore the lowest In temperature Wltii the 
latest determinations of tenmerature and surface bri|di^ 
nets It appears that the fainter red turs ore aoitiewhat 
smaller and presumably denser* than the sun whils the 
br^ter ones are very much larger than the swi, and 
presumably of very small density Ihe latter clots preb* 
ably represent an early stage of evolution and the former 
the latest stage that can be observed 
A standard svstem of photographic stellar magnltw^tes* 
Prof £ C Pickering Since 1879 about two odtUon 
photometric observations of one hundred thousand atari 
nave been made at the Harvard College Observatory 
rhe results published In vols 1 , Uv , and Ixx of the 
* Harvard Annaik fuinNh a standard scale for de^r 
mining the brightness of the stars in oU parts of the sk> 
according to a uniform s>ktem The general IntrodurtiM 
of photogfaphy in nearly all departments of astronomy 
has created an urgent ncM for a similar scale to give tw 
photographic magnitudes of the stars The two scales 
will differ since red or >ellow stars will always give fainter 
images The scale proposed wiU be the some for white 
stars as the visual scale Three methods are adopted In this 
work for determining the photographic brightness — first 
correcting the visual magnitude by m class of spectnm 
secondly bv measuring with great care the photographic 
brightness of a sequence of stars near the North Poife and 
superposing this photographKally on the stars to be 
measured thirdly by attaching to the oblect-glaas of the 
telescope a small prism a second Image of eo^ star five 
magnltudee fainter than the prlncipaT Image, it formed 
All three of these methods are In user on a large sooie at 
the Harvard Observator} and It is hoped that, os the 
result of many thousand measures a satisfactory solution 
of the problem will be found 
Some interesting double stars Prof Eric Doolittle The 
many thousand double stars In the sky may be dWded 
I Into two classes Ihcre are tome In which the t«ro stars 
i are not reallv near each other but merely happen to He 
! in the some direction as viewed from the earth and there 
are others which form true systems composed of two suns 
revolving about their common centre or gravity In tiie 
tatter rase measures show that one sun revolves about the 
other in an elliptic orbit It often happens that a Very 
few measures of such a svstem secured at certain critical 
times throw unusual light on the nature of the motion and 
the rise of the orbit This is especiolly the cose sriien the 
companion star apparently ceases its motion in one dlrec 
tion and begins to move backward ond aiao when the 
emnpanion is passing nearest the principal star Several 
diagrams were shown describing measures of this Itind 
which hod recently been secured * An account was also 
given of the discovery of a very close double star during 
Its occultatlon bv the moon 


THE ROYAL OBSERl ATORY GREENWiCH 

P EAD at the annual vlsitotion of the Boatd of VlsItorB 
on Saturday last, the Astronomer Royal s report ol 
the work done at the Greenwich Observatory during the 
>*ear ended May 10 contains many items of general interest 
On the transit circle the new centra! UUunineitiqp was 
further compared with the annular Illumination of tm field 
and it was found that, Mth the lAtter, transits were observed 
0*341 oarlier than thej are with the new form Six stars 
from Newcomb’s Fundamental Catalogue are obaervsd each 
night In order to oonnect the observatiofts of the reieAnce 
stars for the Oxford Astrografdito Zones with any system 
that may ulthnauly be a£pM by the Permanent inter* 
notional Committee N t 

Observations of the diurnal chanjM of and nadir 
during 1909 showed that changes of level weij leM apjff 
of noAr stigl^ly g^ter, than the means fo^ 1497^1904 
The lunar obsemUons srith transit circle and gttaelmuth 
are In good agreement and, for igoS riiow the meem 
error bf the tabular place to II A ^ 
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CM»0* in N P D The moon observed on 146 days 
during the year and observations of Mars and of 
Hailsy'fl comet, in and out of the meridian, were also 
feeeur^ 

Double stars and planetary diameters were measured 
with the a8-inch refractor 150 of the pairs having separa 
dons lets than 0*5' and ag6 pairs less than i-o*^ 

With the a6-in^ refractor 146 planetary photographs were 
secured including slaty two m Mars taken between Julv 
S3* 1909 and May 14 for an investigation of Its orbit 

Planets sateUites and romets 19090, b c (Halley s) and 
c were also fidiotographed with the 30-inch reflector among 
theso were twelve photographs of Saturn and Pheebe 
diirteen of Jupiter and J viii and forty four of Halley s 
Domet The flrst photograph of j vm during thit» opposi 
tion was secured on January 19 and the observed correc 
tion to the position given by the Cowell^rommi Hn 
Davidson orbit was only this satellite has now per 
Formed one complete revolution since its discovery A slight 
elongation of the images takcA with the 30-1 nch reflector 
was attributed to a small shift of the mirror cell and has 
been completely eliminated by rounding the ends of the 
supporting screws and making hollows to receive them 
in the bra on which the cell rests A 6-inch lens kmdiv 
lent by Mr Franklin Adams for photographing the 
extensions of the tail of Haliev s comet and a prismatic 
camera for photographing the raectrum were attached to 
the 3 o 4 nch reflector but the bright twilight and low alti 
tude of the comet prevented the latter obs^atlons 

The work on the Greenwich astrogrophic zones being 
complete the 13 Inch astrographlc refractor was employed 
until April for cometary and various other photo^aphic 
observations Since then it has been used for photograph 
the astrographlc zones +25^ to +31^ originulU 
allotted to the Oxford Unlversln Observatoiy The stars 
on these chart plates are also to be counted at Greenwich 
as are also those on the catalc>guc plates which are being 
re-taken for the purpose For photographing Halle) ^ 
comet a new Ross lens of 4 Inches aperture and 16 Inches 
focal length has been attached to the lo-inch Under of the 
attfogra{wc instrument 

Of the 3-07 days difference between the perihelion passage 
of Halley s oom^t and the date predicted by Drs Cowell 
and Crommelln one day has been accounted for in a re 
discussion of the perturbations during 1 838-42 but the 
forther discordance of two days Is as yet unaccounted for 
^ any attraction of known matter in the solar system 
The observations show that none of the other elments 
was eo much os 1' in error 

During the period dealt with by the report the sun was 
photographed at Greenwich on 194 days and the Roval 
Observatory contributed lyi days towards the record for 
1909 whicn is now complete with the assistance of the 
Odira Ddn and Kodalkanal Observatories except for two 
days In th s work the Cape Observatory now replaces 
the Royal Alfred Observatory Mauritius and the is 
expresskl that the yearly record may be made up almost 
entirely from the plates uken at the two Royal Obsrrvu 
tories Greenwich and the Cbm during March their record 
was complete except for one day 

The magnetic ooservations were carried on as usual but 
the registration of earth currents was dieoontinued at the 
end of 190Q because new wiring was found to be necessarv 
and was considered unjustified owing to the disturbances 
produced by the electric tramt« &c 

For 1909 die principal magnetic results were 


Mean dsriioatkm 15 47M' W 

dip (3 inch neediest 66* 53' 57* 

Two days of greater ’ and six days of ‘ lesser ** dis 
turbance were registered hy the magnets 
The reduedons of the meteorological observations are 
complete to date, /ind show that the ;nean temperature of 
KK>9 I*" below the average 1841-1905 

The rtfAfall for the year ended A^l 39 was 2772 inches 
above ttib average and the number of rainy days 
WM X9*» fbe highest for many years 

perfomiMCe of the chronometers tested was satis- 
flfClofyi and tn future non-magnetic watch^ are to be 
and submitted to the same tests as the chrono- 
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meter watches A new trial of box chronometers com 
menced on June 18 and the next trial of pocket chrono- 
meters and chronometer watches will commence on July 30 
1 The time-eignal service was also HatisfaUory and the per 
formance of the \\ estmiiiHter clui k ( Big ) left little 
I to be diwircd On 41 per ixnx of the days Its error was 
less than o-ck on 77 per C(.nt Itss than 10s and on 
98 per cent less than 3 os it n ver r xi-eeded three seconds 
The vacancy on the /tcrronnrl caused bj the n sl|»nation 
of Dr Cowell has not yet h«M.n filled and in closing the 
report Sir William Christie tenders his hearty thantu to 
the staff for their lo>al ruopirition in the prosecution and 
extension of the obstTvatorv s work during his tenure of 
the office of Astronomer Ro}aI Although the work has 
been enormously exUnded during thi past thirty years the 
financial provision for it h'ls bet n increased b> onK 3200/ 
per annum 


iCRJCVlTl HA! RESEiKrJf 
'T'HE need for widely ext ndfd faiilitus for agilcuUurnl 
^ research is being more and more recognised both by 
men of science and b> our administr dive authorities At 
the last meeting of the exicutive rommittee of the British 
St^ience Guild a memorial to the Prime Minister on the 
subject of research in ugnculture was approved The 

President of the Board of Agriculture and Fisheries has 
now appointed a romniitti'e to id vise the Board as tp how 
agricultural research may be bct>t t ncouraged and improved 
Lastly a society has been incorporuti^ to secure the 
development and exti nsion of the inv* stigutions Inaugurated 
and endowed by the late Sir John Lawes These are all 
excellent indications that a dltirmined and united effort 
is to be made to place agnculturnl practice upon a scientific 
basis and to secure for thi British farmer all the help 
e is able to provide 

The committee appointed h\ Farl Carrington to advise 
the Board of Agriculture on all scientific questions bearing 
directly on the improvement of agriculture will deal 
especially with the methods to be adopted (a) for pro- 
moting agricultural research in uium rsities and other 
scientific schools (ft) for uding scnntific workers engaged 
in the study of ^rirultural probUms nnd (c) for ensuring 
that new scientl^ discoveries ar utilised for the benefit 
of agricuhurists 

The committee will consist of flu Duke of ITevonshirr 
Lord Reay Sir FdwuxJ ITiorpc C B IRS Mr David 
Davies M P Dr J T Dobbie F R S (principal of the 
(tovernment Laborntonet) Prof J B 1 armer F R S 
Dr S F Hartner F R S (keener of zoology at the 
Vatural Histor\ Museum) Dr R Suwurt \lacDougalI 
(terimlcal adviser in zoology to the Boird of \griculture 
and Fisheries) Mr T H Middleton (one of the assistant 
secretaries to the Board of Agricultuie nnd Fisheries) Mr 
Spencer P Pickering F R S I leut Colonel David Prain 
C I K F R S (director of the Ro)nl Botnnic Cardens 
Kew) Mr H S Stav.ftv Hill MP Mr Stewart Stock 
man (chief veterinary officer of the Board of \gnculture 
and Fisheries) Dr J J H Tcall F R S (director of the 
Geological Survev and Museum) and Dr David Wilson 
Mr Middleton will act as chairman of the committee and 
one of the officers of the Intelligence Division of the Board 
a ill act as secretary ^ , 

A meeting of the Society for Fxtending the Rothamstod 
Experiments was held at Rothamsted on June 16 under 
the presidency of the Duke of Devonshire The societv 
has been Incorporated with the object of obtaining 
atkUtlonal funds for the development of the agflcuttural 
investigations which have been carried on so long under 
the late Sir John Lawes and ihe t awes Agricultural Trust 
which he afterwards founded The immediate object of 
the society is to obtain a sum of ^ooof in order to secure 
about 200 acres of land adjoining the present experimental 
fields and erect thereon the buildings required for feeding 
experiments with the crops undtr investigation 

An apoeal for subscriptions towards thus securing a 
small self-contained fann for the Rothamsted Experimental 
Station is now Wng riiruhted and at this meeting of 
the society a first list of domtinns was reported from the 
Duke of Devonshire [xird Tvoagh Sir J T ^ BrtW** 
Colonel F H Carlile Af P Mr J F Mason M P and 
Mr J Martin White amounting to 14^0! 
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CHh\!ISlR\ AND PHABtMCO THERA 
PEVTICS ^ 

'P HE Murter memorial lecture delivered recently 

^ before the Livoroool Section of the Society of 
(lumical Industry^ by Dr C Ae Keane, on modern latro- 
chemUtr) of the Society of Chemical Industiy 

Liverpool Si.ttion April 15) Or Keane traced the 
development of \arious synthetic productfi uw^d In 
pharmmv and dlM united the rt latlonn of ph>ttlologKal 
pro^rtits to Mtructure so far as they may be said to be 
known He illustrated his discourse by three typical 
groups of compounds — the antipyretics derived from 
p-ommophenol the ht'pnotiis derived from malonyl urea 
and the local anfcsthetlts related to cocaine Referring 
to the first group he showed that the toxic properties of 
aminophenol ma> be reduced and its antipyretic action in 
creased b> introducing radicals into the hydroxyl and 
nmino groups He pointed out the Importame of a 
sufficiently stable combination to rcstst dccoinpohition by 
the acid of the gastnc juice as otherwise the radical is 
split of! in the stomach with the production of tht parent 
substance The practical outcome of these investigations 
has led to the recognition of phenacetin as the most suit 
able for ^nedlclnnl ust 

Among the substitutes for salicylic acid as an anti 
rheumatic he mentioned salol (phenyl ester) aspirin (acetyl 
salicylic arid) and salophen (saticyl ai*etaminophenol) sub- 
Ktanies which being stable towards acid pass through the 
stomach unchangeo but are subsequently hydrolysed by 
the alkaline pancreatic Juice when the constituenu begin 
to exert their speciflc effect Passing on to the hypnotics 
veronal and sulphonal and their analogues it was observed 
that each contains a hypnotic group in which alkyl radicals 
(R one of which must be ethyl) are necessoiv 10 produce 
hypnotic action 
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Dr Keane then gave un account of cocaint the nature 
of the groups whl^ are responsible for local andesthesis, 
and the successful application of this knowledge to the 
production of new drugs such as « and J8 eucaine ortho- 
icrm stovaine novocaine, holocaine, &c 

The address concluded with a table of statUtUn giving 
the quantity of synthetic drugs imported from Germany 
(the seat of the industr>) to this countiy whith on six 
drugs alone amounts to* about ao tons of the \alue of 
lb annually 


THE BEGISNINGS Oh JW^^A^ SPEECH 
A N interesting attempt by Dr C Tftuber to trace human 
speech bade to ffanit beginnings appears in Globus 
for May 12 (Bd xcvli ) For this purpose the writer 
classifies the simplest concep^ns and the sounds repre 
senting them into six divisions, as follows —(1 ) 
vowel meaning liquid food (e g milk, melt Germ 
Ge-mOse Ac ) (11 ) ^ (h or e) + vowel solid food (s g 
bread Germ Futter llat panis, Ac.) (U1 ) n -i- vowd 
sometimes sn fluidity (e g Lat navis Germ nass, snow 
Ac) (iv) dental+voweh sometimes st, wood or forest 
(eg timber Germ Stun! throne Gem Tanne Ac) 
(v) liquid + vowel feeding or drinking place (eg Gic 
libadlon lake. Germ Loch, Ac) (vQ guttural -f vowel, 
animal world mw Lat ^sapv Germ Hund Ac ) 
bor each division Dr Tftuber draws up a table of 
derived Ideas represented by the same rootniyllable in 
various !ndo-Germanlc languages « g under (S ) we find 
Mama Term Mutter on one side and Germ Mecr I«iit 
more Ac on the other From mater mother Is derived 
th( idea ^to feed and from that, agam the conception well 
fed farm It must be confessed diat considerable ingenuity 
Is required tg trace the connection In some Instances but 
the author freely owns to setting forth ^lecutative results 
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It is flU^ely interesting to note that tljlU tut tfound 
groupst with the same fores In miQy non-info 

Gerotfinfll^tanguages , for Instance ( 1 ) fii+ vowel in 
Hebremp^anna (food) maim (water) ipilftr (rain) 
mhhal (wine mixed with water) in Bantu languages wiom 
water occurs very frequently in compound words also in 
Chinese (in Siamese n-am) in the form ntu in the Uml 
Altaic language (lungus and Manchurian mu-kew water 
Japanese unuaisea a-menram), ma meaning water 
rain or drink is widespread in the Australian, Po^nesian 
and Malay languages the Eskimo have the word muk for 
water Ihe derived conception mag => large ocebrs in 
CauLJsic Ural Altaic, and Dravldlan languages Instances 
from Semitic Caucatic and other languages are also given 
for the other five sound-categories Tfluber would like 

to see his scheme workea out and amplified and the 
Ufsprachr established beyond question after which it might 

oints at which the great 


be possible to ascertain the poii 
linguistic branches difiercnUated 


ASSOC! iTIO\ Oh TEACHERS IN TFCHMCiL 
INSTJTVIIONS 

annual conference of the Association of Teachers 
^ in lechnlcal Institutions was heUi at Birmingham in 
the Birmingham Municipal lechnlcal School on hnday and 
Saturday, June 17 and 18 In his address the president of 
the association Mr J Wilson Battersea Polytechnic 
emphasised the importance of scientific and technical educa 
tion to Industrial progress As un example of this it was 
pointed out that owing largely to the limited appreciation 
of technical education by the English manufacturing world 
as a whole nearly all the chief industrial devcl^ments of 
the last twenty years are either of German French or 
American origin or commercial development The present 
national and municipal expenditure on technical education 
in Great Britain is approumately one and a half millions 
steillng per annum This Is very small when compared 
with tne gross annual output of the engineering and 
chemical industries alone amounting to about 258 mllUons 
per annum Mr Wilson discussed the position of the 
lAndon polytechnics with reference to the I^ndon Uni- 
veisity He considered that an\ diminution In the effective 
facilities now offered by the polytechnics to the working 
and lower middle classes to participate not only In 
udvam^ technical education but in higher and university 
education would be a grave retrograde step 

In a paper read at the afternoon session by Dr Price of 
the Birmingham Technical School on ITio relation between 
the technical school and the university it was pointed out 
that generallv speaking the aii’erage technical student how 
ever highlv qualified he may be bv previous study and expert 
cnce cannot possibly attend the university owing to the 
high fees and cost of maintenance In reply to certain 
criticisnu bv Prof Meldola and Sir William Ramsay on 
the value of evening instruction it was stated that at the 
piesent time many evening students rn technical Institutions 
are taking courses in the highest branches of technical 
knowledge with advantage to memselves and to the Indus 
try with which they are connected In Birmingham for 
instance there arc men holding responsible positions who 
ha\e received all their scientific training In the evening: 
classes at the technical school Many drawbacks In the 
highly valuable system of external examlnaHons of the 
I«ondion tnlverslty coufd be obviated if a satisfactory system 
could be devised by means of which technical Instltutlorw 
of sufficient standing could be affiliated to the h>cal universi 
ties Man\ of the larger technical schools are weU 
equipped and have a highly trained staff which is abtt to 
and does carry out research 

A number of general resolutions on technical education 
wore passed dealing with subjects such aa — <o) the co- 
ordination of education In the primary iKoondary ffiid 
continuation schools with technical school work (b) the 
necessity for the provision of technical education of a more 
advanc^ and more highly specl ito d cl)anicter than exists 
at present (r) technical schools io be aJlowq^ to develop 
their work as highly as local requirements demand 
(d) urging upon the Government the dMlfablllty <g amlnt 
Ing a Royal Commission to Inquire into the ned rctf the 
mganisatfon of technical education throughout the oougtiy 
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KEW AK£rB:>KDALE MUIR OBSERl 
AND THE METEOROLOGICAL O 
arrangements recentW concluded betwcei 
Commissioners of H M Ireasury the Royal Society 
the National Physical Laboratory and the Meteorological 
Office the administration of the work of the Kew Obftervn 
tor\ In so fur uh it In concerned with observational and 
-experimental work In meteorology and geophysics will bi 
transferred to the Meteorological Office as from July 1 
The Kew Observatory will 1^ the central obsirvutory for 
the office All communications respecting that side of the 
work of the observatory should thenceforth be addrt.Kscd to 
the director of the Meteorological Office Kew Observatory 
Richmond Surrey 

By another provision of the arrangement the adinmistra 
tion of the observatory at hbkdalt Muir will be ussoiiated 
by the Ro\al SocKly with the Mtteorulogual OfhtL inst ud 
of as heretofon with the Nal^TiuI Physical Laboratory 
In th< i.ondu(t of the administration of the observ itorn 
the director of tht Mt t* orologiLal Offiio will hinr tlu 
assistance of an ulvlHur\ commiltee — the (. assiot Com 
m^ttee appoinhsJ by the Rnval So( let) to administer th 
funds of tnc ( im^not 1 rust reprew.nling an endowment of 
10 oonf \estcd in the Roval Society in 1871 by Mr J P 
C ussiot 


n 



Ont of the provisions of the mw scheme is that the 
superintendents of thf* threi obst rvatorics — Kew 1 bkdale 
Vluir and Valencia — und< r thf direction of the Meteor 
ologtcul Office shall be npi>oinlod b\ the Mf n^orologic ul 
< ommittep upon tlu nomination of the Cuhsiot Comniiitte 
On this nomination thf ipp<untments of Dr C Chree 
b R S us superintendent of the Cenlnil Oh*i rvatory and 
of Mr G W Walker of bskdale Muir Ohserxatorv havi 
been continued bv th< Meti orolc^u al Committci Dr 
Chree has further bten appointed issl t int-direttor of 
obsr rvatorles for the Meteorulogu al Office Mr J T 
CuUum remains superintendent of V ilenna Observatorv 
J he work of testing instruments now corned on at Kew 
Observatory b> the National I hysleal I aborator> will be 
removed to Teddington as soon as tht necessary prov sion 
for its transference eun lie made I he laboratory will * 

retain the well known K O mark for u<»e with thos tlai- cs 
of instruments which have hitherto been tested at the 
observatory I or the time being the work will he carried 
on at the observatory as a dep.irttnent separate from the 
observational work but under the superintendence of Dr 
Chree Communications respecting this side of the work 
should be addressed to the director of the National PhvRual 
Laboratory Observatory !> partment Richmond Surry 


IhDVSTRIlI WORK /^AO FniJCllIONM 
DEVELOPMEl^T' 

T OCAL authorities have tried in various ways to «c*ciire 
" in their work fo* further education the cooperation 
of employers of labour In their areas Under present 
IndustHal and educational conditions great importance 
attaches to any action taken by employers either in in 
creasing tHeIr employees opportunities for attending 
technical classes or in urging, and granting practical 
recognition to the gain which systematic study m sut i 
classes brings to workmen who attend them In 1005 thi 
Board prepared a circular describing some of the more 
fruitful efforts which had been made in securing the o- 
operation of employers in these and similar ways and ihr 
Issue of this circular stimulated further efforts of the kinJ 
in various parts of the country It is now generally 
*’«COgnised that one of the duties of managers of technical 
schools Is to establish and maintain the closest possible 
relations with those under whom their students arc 


The development and strengthening of the relation 
which the work of ^he teaching Institution tears to the 
mctlce and to the commercial aspects of industries may 
do much to promote industrial progtess, and it is not 
unreasonable to expect that In making their arrangements 
with their young^ workpeople employers should give 
•ome consIdaratiOD to the conditions necessary for the 

jrloSTM5r ffK”* ^ **** ^ Kdscstloo for the Yt sr igo8-^ ICd 
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work of the school Individual employers and groupN of 
employers have in practice found it compatible wuh 
economy of pruduition m trade workshops to allow some 
reduction in the ordinnr\ working time to those of their 
employees who attend uppruved Louna-s of instruition in 
technical schools Ihe usual <.ombuiation of workshop and 
school in the preparation for industrial work assigns the 
evening only to school and requires the young worker 
during the day to give full time attendance in the work 
shop It is true that even in these conditions lar^fe 
numbers of students have m ide great progress m their 
technical education 1 or students of energy strength 
and ability cvi ning cl isscs h ivt afforded and still afford 
opportunities of advancement in knowledge which when 
coupled with the exporienrc of practical work of men 
and of commercial conditions \yhich thf v acquire in their 
daily occupations enablis thnn to q^unlify for ^xisitions of 
responsibility in the mdustrns t\enmg classes ha\e 
indeed provided an open nvenuf for talt n1 — an avenue by 
which not a few have advanced to po iiions in whnh thej 
have done marked strvlcf for tin industn il welfare of the 
country Where howevir studn liavi to be rarruil on 

In evening classes alone they ire subjei t to difficulties 
which in all cases retard thi tu lent ind in 111 my tascs 
dishearten him befort he In obt iimil even such know 
ledge of principles as hi r quir s if hf* is to be an intf lli 
gent hand worki r 1 hi movenu nt toward an cxt€ iiKion 
of the opportunities for part tim study during the day i** 
therefore one which may have far reaching results 
TTie forms in which addition 'll faciliti s for school work 
are afforded differ considt rably the nnm cnusi of this 
variety of form is that tlu tonditions of diffirrni tr ides 
vary considerabl> both ns to the nature of the p irt take n 
in the work by young workmtn ind vs to the continuity 
of the demand for work throughout the vdr 

Ihere are now however in mressful oper ilion courses 
of part time study under irringinunts involving tiim off 
from tho works for such jx noil as oiu or two afternoons 
a week one day a wetk thne days a vv s k or it miy 
be daily during two months of a siaik jienod of the vinr 
In nil cases of this kind th» lulhonti s of thi local 
t (hmcal school arrange toun» s of instruction for the hours 
available and that instruction is dclimtely related to the 
requirements of the groups of students in attendance 
Under these conditions thi students havt the advantages 
of class Instruction in th daytime and they cm without 
strain supplement this by home work in ilic evenings and 
y*t have time throughout the Vt ar for >thtr intercstn 
Part time study in thi day m this way his been proved 
possible and of much advantage in ionnection with 
engineering and building trades with painters work with 
plumbers work and othi^ trades 
Coupled with schemes of this kind ns well ns in con 
nection with the ordinary evening school svstfin there 
have been established in many pM cs si hoi irships or other 
faculties by whiih promising studfots may di vote longer 
period entirely to study — periods in some cases six months 
m others one two or even three viars 

ITicre can be no doubt that llu int n asr of dnv classes 
for part-time students will do niuih to advance technical 
education Such an iiurcisi would not be costiv for m 
most towns there have now b» on providi d tt i hntcul schools 
on a scale conimi nsurate with the di niand for specialised 
technical instruction in the f yen mg and during the day 
these KchooU are generally but lit tit utilised The 
extension of suth day work gm*^ occasion for a tetter 
division of the time of technual tt at hers ami thus makes 
It possible for school authorities to obtain greater value 
for their expenditure in retaining the services of well 
qualified teacners , . ... 

The poii^bllities involved in even a slight ro-distnbution 
of the hours young people devote to work and to instruc 
tlon respectively arc so important that it is of spccml 
value to have good tests of what can be attained in this 
way in actual practice without disturbance of economic 
conditlont The arrangements made in connection with 
day clanea recognised under the Board s regulations affprd 
numerous examples of methods by which employer* of 
labour and local education authorities have been able to 
work together In providing sperial einsMS adn^ed to ft 
particular trade or industry and to local conditions of 
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emploraunt and details ol is: ■bdi instances of part* I 
daw day work may be Indlcatact bars * . 

In a town in the north of England a. number of appren 
tices are sea fret from their amployineot at certain times 
so that they may attend ctaases wmcfa have been specially 
arranged for them in the local technical school In en^neer 
ing and allied trades the oouraes sactend over two sessioos 
of eight months each students In their first year attend 
for one morning and one afternoon a week and those in 
their second year for two afternoons a week, or four 
hours in all. The fees are paid by the employers the 
apprentices pay for books ana materials, but receive their 
waM for tne periods of absence from work granted to 
enwle them to attend the classes The time spent b> 
af^irentices in attendance at the day classes is counted in 
their term of af^enticesbip, and preference is given by 
the employers In filling vacancies In their works to those 
who attend the classes The employers are repreiented on 
the governing body of the technical school 

The local education authoritv at a railway centre in 
the south of England has provided In the technical instl 
tutf* classes for engineering apprentices In the employment 
of the railway company The apprentices ore alloiii^ to 
attend a four >ears^ course arranged in the case of the 
first year of Instruction for si hours for one morning a 
week and in the cose of the second and third and fourth 
>ears for 3I hours a week, spread over two mornings 
Again at a railway centre in the north of England tne 
technical school carries on a course on the construction 
and management of the locomotive to meet the require 
ments of engine drivers firemen and engine cleaners the 
instruction here is for two hours on one morning a week 
and IS given by teachers who are district locomotive fore- 
men 

In a centre of chemical manufacture we find special 
arrangements for the Instruction of trade apprentices of 
large engineering and chemical works In the tise of one 
firm tlw employers reouire that their emplo^ees shall 
attend an evening school until they are nineteen years of 
age but soma of the apprentices of this and of another 
firm are allowed to attend for instruction for four hours 
on two afternoons a week for forty weeks in the yetr 
during the last two years of their apprenticeship without 
toss of wages during their absence from the works at the 
classes the employers pay the fees and attendance at 
these classes Is regarded by them as a very important part 
of the apprenticeship 

In a large industrial centre the local education authorit) 
has provided apprentice dav coursea for engineering 
plumbers work and painters and decorators work the 
various rourses range over two or more years and meet 
for One whole day a we^ throughout the year Seasonal 
periods of less pressure or slackness of work are peculiarly 
liable to occur in summer in some departments of the 
building trade such as painting and plumbing, and accord 
inglv die same authority has succeeded In establishing a 
suitable special summer course for plumbers who cun utulse 
the opportunity In order to improve their knowledge and 
efficiency by attending on four full dnvs and two half davs 
weekly throughout a complete month for instruction In 
subjects cognate to plumbing 

Again In the case of a closet) related trade (gas*fitting) 
where however the conditions of work are somewhat 
different another local authority has arranged that boys 
v^YiO are under training to become gas fitters may have 
the advantage of concurrent technical duration in the dn\ 
time The bovs attend at the local technical institute for 
three hours on each of three afternoons a week The 
instruction they receive Is in continuation and development 
of their previous work at the public elementarv school and 
includes English workshop arltlimetic and mechanical 
di awing 

Among the advantages of close relations between school 
nuthontiM and the employers of the students who attend 
the schools not the least Is the increased confidence with 
which school authorities can advise their pupils — especially 
voung puplla— as to the studies they ought to take up In 
the arrangements made for f^vlng such advice thm Is 
room for great improvement at present It is not possible 
to sa) more than that this Is an essential feature in all 
schemes of evening-school work that succeed in securing 
targe and continued attendance of pupils 
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UNIVERSITY AND hUUCATJONAL 
INTELUGSNCE 

Cambumk.— T ba following ore the fpeedMs deUv^red bp 
the PubUc Orator, Saadys on Tuesdays June 14, 
preaentlng Sir Oliver ijo^ principal of the tJnlveralty of 
Blmiiiighum and Prof WlUiam Henry Perkin profmor 
of ofgwic chemlstiY In the Victoria University of Man- 
chester for the di^fm of Doctor In Science honoris 
rousa — 

Adest vir sclentlanim phyalcarum in regiooe quadam 
caelcsti mvestiganda lam per annos triginta pmclare 
merituB ml praesertim aethm lUum ezpkMvlt ^ quern 
•oils steuarumque lux et cakw Immemorablle pec 
spatium confestlm sine ullo phaenomenonun terrestrium 
impedlmento, in orbem terrarum nostrum transmlttuatur 
Idem dlligenter inqulslvit fulcrum vis electrica quomodo 
fila tectorum securitatl InservTentia percurrat, quomobrem 
sublto descrac Inde progf^^s etlam vim electricam non 
aliter quam tucem undarum more movert eo ipao tmnpore 
argumentis idoncis outendebat quo vlr quldam Inslgnis 
Henneus Hertetus lllud Ipsum eaperlmentis oonqxrobam et 
Maxwellii nostri vatlclnationes veras esse demonstravit 
lure igitur optimo Regia Sclentlanim Societos numisma 
lueis et calons leglbus investlgandls proposltum huic 
potlssimum viro donavit lure optimo nos quoque et haec 
et alia eius mcrita plurima odmiratr eundem Inter sclenti 
arum doctores nostros honoris causa oollocamus Eum 
certe qui Anglia in media, ipslus Volcanl in domo dllecta 
SapientW sMem serenam nascentem fovlt crescentem 
adfuvit etiam nostra Mater Alma vOhu benigno respidt 

Praesentatur vobis Universitatls illius novae praeses 
dignissimus, rcrum naturae explorator fellx eques inslgnis, 
Oliver I«odge 

\bhinc annas quattuor et quinquiginta unua e nostratibus 
(iuvat glonori) primus omnium indicavit etiam e liquore 
piLeo qui carbonis fosrilis e bitumlne exsudat colores 
quosdam roseos posse exorirl Utlnam etiam Inventl tarn 
pulchrl repertorem illustrem purpura nostra decor are nobis 
contlgissetl Laetamur tamen patris tarn lllustris In fiJio 
inslgni eondem laborls patlentlam eundem sciontlae 
eundem veritatls amorem slmphccin sincerumquc agnoscere 
Vir in experlmentls eloborandis sollerttsslmus in experi 
mentorum Interprelatione perspicacissimus (ne pluru com 
memorem) non modo narcotinam lUam quae papaveris 
In succ est sed etiam rerum naturae odores quondam 
suaiissimos artificio suo aemulatui est Viro tali idcirco 
praesertim gratulamur quod el propter labores eluS 
assiduos primum a Socletate Regia I^ndlniensl numisma 
aureum donatum est deinde Vlctorlanu in Unlversltate 
Mancuntensi vlri huius e stud! Is novum glorlam adeptae 
catficdra nova constltuta Laetamur denique tot colonini 
Invcntoris filium in eadem sdentiarum proWncia explora 
torem fehctm honoris causa purpura nostra vestltum 
v*dere 

Duco ad VOS scientlae chemicae professorem Moncunl 
ensem nominis magnl heredem magnum Wllleimum 
Henricum Perkin 

I EBos —At a meeting of the couhcH of the University 
held on June 15 the following resolution was passed — ^ 

The council record their deep sense of the honour done 
to the Lnlversitv by the offer of a fund raised as a 
memorial to the late Sir George Llvtesey for the endow^f 
I ment of a professorship of applied chemistry relating to 
the coal^as and fuel Industries The council grat^fultv 
accept the offer and hereby establish a Llvesey profnnor 
ship of coal-gas and fuel Industries subject to the oon 
dttions preftcribed In the deed of gift submitted orf behalf 
of the donors or the Uvesey Mental Fund ** The fund 
referred to amounts to about 11 oool and has been 
collected from oorporatfoiw companies and private donors 
associated with tiie industries with ufhich Sir Gporge 
Livesey was so honourably connected 

London —At a meeting hdd on June 15 the Senate re* 
elected Dr M J M MnnF R & Astor professor of 
mathamatica, to be Vice-Chancellor of the- Urtiveraity for 
a second term of office vix until June, 191 1 

OxPoaD— Thp electrleol laboratory pam^uS to the 
Lnlveralty by the Drapers* Companyi and erected do 
north side of the University Mqseum at f cost pf , 
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vfa$ op ncd tn the presence of u large company on June 21 
ilte Muter of the Drapers Company Mr K R Metcher 
(upon whom the degree of Doctor of Civil l^w honorts 
<fausa uas conferred) made the presentation of the laboru 
tor> and the Chancellor (Lord Curzon) acknowledged the 
gift in a speech in the course of which he said th*)! eight 
years ago when a atntem* nt wna -drawn up of the ne^s 
of the lhuversit> a very prominent place was given m it 
to the need for a laboratory for the Wjkehnm professor 
of ph\sics and onl> three )curs igo when the Vim 
C hancellor and he wrote their first letter to the Press on 
behalf of the appeal for the re-endowment of the Lni 
verslt^ they summed up the requirements of the LTnivprsit\ 
in this respeit in the laconic phras*. We nef*d nn riei 
trlcal laboratory Oxford nectH*d il not mereh to enable 
the professor to j,i\e tht best tf at lung to randidiit s for 
honour degrees hut also to enable him to keep in touch 
with the most modem scientific discovpr\ by the pursuit 
of independent resrarcli with the iid of the most recent 
appliances and also of course# to provide opportunitK s 
for simllap investigations 1 » outsid* people He would not 
however like an\one to n\\ i\ with the ide i that iven 
after this splendid gift the scientific requirements of the 
University were exhausltd Thi departme nt of rht mislrv 
both In resp€»ot of tone hi rs and of laborntories was qiiitt 
unfit for the gre it institution to which it belonged He 
was sure also that in thp department of inginfering 
science a laboratory w is badlv wanted 


CorcrMBiA Um\fksity has lonfrrred its doctor ili of 
science on Sir William White K C B F R S 

It is announced in Science ih it Br\n Mnwr College has 
obtained mone> sufficient to pav its debts and in addition 
^0 oooZ which entitles it to the appropriation of 000/ 
of the ( eneral Lducution Board The sum raised h\ the 
\Iumnn ^sso^latto^ was 60 Soof which is to be used for 
the (ndowinrnt of rh urs in matheimlus Fnglish and 
economics 

1 IIK Imperial I ni\er it\ ( ongress which will be h id 
In 1 ondon in 1012 is lifcelv to 1)0 one of great iiiqHirt 
ince and of far reaching influcni All tli iiniver ities of 
the Fmpire are to be invited to send r pres ntati% s to th 
ongress and the invitations art being issued In th naiu 
of the Universities of I ondon Oxford ind C imbndgr 
while th< University of I^ondon will ha\e the dut\ of 
organising the congress It has been suggested that \ 
preliminary meeting of representatives of British umvcrsi 
ties might be held next year with the m w of prepiHng 
malernls for the congress Dr R D Roberts formerh 
T ellow of C lare College Cambridge and one of the 
registrars of the University of I ondon will art ns 
socretarv of (he congress 

As an noun ms] alreadt the third International Congr>s 
on School Hvgiene is to be held in Paris on August 2-*7 
next Phe organising committ* < f ( n at Britain and 
Irel ind of which Sir fiauder Brunton Bart F R S js 
president is appealing specinllv to all who were associatid 
with the London congress in 1Q07 to attend the Pans 
meeting Travelling and hotel iccominodutlon are beini, 
arranged by the romimtlee at moderate charges and full 
particulars concerning them con be obtained from Mr 
Dume Mulford assistant secretar> c)o Buckingham Palace 
Rood S W' Ihe general meetings of the congress will 
deal with uniformity of method for physical examination 
In schools sexual education and the training and nptmint 
ment of the school doctor The other bus! ness of thi 
congress will be done in eleven sections dcilmg with cv r\ 
asp^ of the question of securing the health of the te irher 
nnd pupils m schools 

The John* Hopkins University Register, 1900-10 which 
has reached us from Baltimore contains an interesting 
historical statement Irom this we find that the original 
endowment of the University amounted to a little more than 
fioo ooof. This sum has been supplemenfod by several gifts 
including the endowment fund of 1962 amounting to 
aoo oool and the John W McCoy fund df too 000/ The 
lnconi»-bearlng funds have a * book value * of 916 oool 
The real estate and buildings, books scientific aoparatus 
fnid general eqtiipment are valued at tSooooI The total 
value of the assets of the Umversln Is thus about 
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I 300000/ In Junt iqtHi Ahe ( eneral hdutaiion Board 
ofifered to contribute 50 oow towards the endowment of 
the Uni verity provided the Institution is able to secure 
150000/ on or before December 31 next It is expected 
that the conditions of the gift will be met by the date 
speiified Tho legislature of Man land rrcentlv made 
an appropriation of 5000/ a year for 19x1 and 1912 

Wb have received a copy of a syllabus for the teach 
mg of science of home affairs drawn up by a committee 
of the Association of Teachers of Domestic Stiente in 
conjunction with certain teaLhers of chemistr> and hyglem 
1 he object of the syllabus is to indicate a course of 
instruction up to a matriculation or school leaving 
standard suitable for girls in a secondary school Ihe 
course is designed to include those portions of elementary 
ph>slcB chemistry hygiene and physiology necessary for 
the proper understanding of the scientific principles under 
King home management It is hoped that courses some 
what on the lines of those suggested in the s\Uabus will 
In the future be generally idopted in girls secondarj 
schools thereby bringing about a much needed correlo 
tion of the sciente teaching with the Inslnirtinn in cookery 
work laundry work &c llie commit t(»e suggests the 
desirability of the Inclusion of this modified si lence course 
as one of the optional <*ubjfct» for girls in the scheme of 
examlnatlonx held by the authorities now conducting public 
examinations of a * matriculation or school leaving 
standard 

lUF Ro>al (. oinnimsion (ii I nivn il\ bdurilioii In 
I ondon has i**suid tis first r jinrt wliuh *onsists of the 
minutes of ividente taktn up lo \pnl iqici It will be 
reniembi ri*d ih it ih lommissicn r wi r ippoiiited to 
inquire into th# working of th pr ‘smt orginisition of the 
Universilv of I-ondon ind into fib r f k ilities for idvanu d 
< duration ((^cnonl prof# ksioii d md 1 (hnicil) ixisting in 
f^indon for person of itli r si x abov seeondarx cliool 
»g# to ronsider whit provision liould t in th# metro 
polls for universiti leaching and n < mh to innke rcioni 
mendatlons as to the relations whi h h( uld in mnsf qii# nre 
subsist between th» Lni\ersit\ if lAmdon tiv imorporit d 
lolliges the Imperial Colli g <f S( len < uul Jeihnologv 
fh« othei schools of th I niv r ilv md ihi \ irioiis public 
in ntutions and bodies (onirmul md furtht r to recom 
m nd as to niiv ibuv <*1^ titulion ind org inisation 
whuh appear A siriblr i ^iid b mg hid lo the facihlies 
for education and r sr mh which the in tro|K)Iis should 
afford for specialists md idvuued ludenl in conneition 
with the provi ion ixisting in olh r pirl I the United 
Kingdom and of our <1 mnnion htNond iti spn fn a 
I ttcr to the Ttmer of jiin 17 I rof M J M Hill \ ice 
ChancelkM* of the I ni\ r itv of I i ndon piints nit th it 
in addition to the (\id nn dr uU publish d further 
e\idence from per on npr Mnimg ih r \i w h Id in th 
I mversltv will be subinilhHJ to tin K \ il T t mniission and 
suggests that it would be w II tn u p nd judgment md tn 
ibstain from drawing coiirlu u n fr mi Ih# vuh n e now 
a\ tilnble until the whol# inqinrv hi 1 n ronphl d ml 
till commission has I uetl its final r^por*’ 


socrrriFS and academies 

London 

Roval Society Tcdc 16 Sit *r hdi-ud ( eiUic K C B 
presld.nt in the chair - D Thocl«v Hxpinm ntd re 
scanhi.M on vegi table assimilation md r spirnfioii \ I 
Som pxperiiufnts on assimilation in the open air fn 
thise expermi#ntH Sachs s half 1 if dr\ wnght ni thod his 
be#n rmplo\ed with modi fie itioii uggi ted in a prf\ ous 
paper for avoiding errors due to shrink igc of thi msomted 
half leaves Turgid haves of iliUanihus annaus were 
found in bright sunlight to increase m dr\ weight 17 mg 
p« r hour per »q decim thus Sn hs s high vilue i* con 
finned Even a slight los of turgor howe^er was accom 
panied by n diminution m the rat of increase For this 
high rate of assimilation n I if t# mperature of 23 C to 
24® C i» probably requir d It is suggested that Brown 
md FscoinTO 8 low renuUs in bright diffuse light indicate 
that tho stomata of Hellanthus lea\es open to their full 
extent only In light which i** similar m quality to surt 
hj^ht and approaches it in intcnsif\ Deiaihed leaves of 
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Catalpa btgtumicUUi when fulb turgid Incremd 5-6 mg 
per hour per eq dedm tn bn«t eunUght in thU plant 
■tometa occur only on the unoeriide m The 

effect of detachment from the plant updi the rate of 
aasimllatlon It conaldered, and evidence ii adduced in 
support of Sacha t aasumpHon in the case of H anmuM 
that concurrently with aiulmilation, part of the products 
of photosynthesis are tranahicated from Imvcs still attached 
to the plant — Prof Ronald Rooe and D Theffnaon A 
case of sleeping sickness studied by precise enumeratlve 
methods regul^ periodical increase of the parasites dis 
closed The enumerative methods referred to consist of 
modes of detecting blood parasites when very scanty and 
of counting them accurately The methods have been 

Mphed to a case of sleeping sickness in the clinic of Prof 
Ross in Liverpool for seventy three days continuously and 
have shown that the numbm of T gamhiense in this 
patients blood undergo remarkable periodical variations 
about every seven to eight days The authors state that 
so far as they can ascertain though the numbers of 
trypanosomes had been known previously to vary from 
time to time, the regular periodicity revealed in their case 
appears to have been overlooked possibly owing to in 
sufficient methods of counting The authors report that 
numerous parallel researches are being conducted and give 
a chart— Dr C Todd and R G White The recogni 
tion of the Individual by h»mol\'tic methods (preliminary 
communication) (1) The ImmuniMatlon of the ox with the 
red bkxKl corpuscle of other oxen gives rise to the forma 
tion of a haemolytic amboceptor in the blood of the 
Immunised animals (a) The amboceptor so formed is an 
UolytiH but not on auiolyiin (3) The race of th animal 
appears to have very little influence on the r suiting 
hismo^ins (4} The serum of an animal so treated acts 
very differently on the red blood corpuscles of different 
individual oxen (5) The sera of aiffercnt individuals 
similarly immunised differ from one another in their action 
on the corpuscles of different individuals (6) If the 
serum of a single immunised animal be exhausted with 
exccM of the corpuscles of one other individual the serum 
loses its power of heemolysmg the corpuscles of this in 
dividual while retaining the power of haemolysing the 
corpuscles of many but not all other individuals (7) If 
however a polyvaleift serum be made by mixing the sera 
of a large number of immunised animals and this serum 
is exhausted with the corpuscles of any one individual the 
scrum entirely loses its power of homiolysing the corpuscles 
of this individual, but remains strongly himoirtic for all 
other individuals not closely related to the individual the 
corpuscles of which were employed for the exhaustion of the 
serum (N B — It is possible that exceptions may bo 
found but these have not yet been met with except in the 
case of close bloQdrrelmtiont ) (8) The red blood corpuscles 
of any individual are thus characterised by a definite in 
dividuallty of their own and can be disUnguished from 
those of any other Individual of the same species — F M 
Tooor and Prof C S ffhorrlfisten Receptors and 
efferents of the third fourth, and sixth cranial nerves 
Examination of the several extrinsic muscles of the eye- 
ball in the monkey, cat and rabbit shows that these 
muscles contain brides nerve-endings of the motor kind 
Uurgf numbers of receptive (sensorial) nerve-endings both 
in the fleshy port of the muscles and in the tendons. 
Investigation of these by experimental methods shows that 
all the receptive end-organs as well as the motor endings, 
derive their nerve-fibres from the third fourth and sixth 
nervs-polrt remctlvefy These cranial nerves are there- 
fore not purefv motor os generally supposed but are 
sensory as well as motor Tne number of afferent nerve- 
fibres they contain Is very oonriderable In addition to 
their sensory and motor supply from third fourth and 
sixth nerves these muscles and their tendons receive a 
small sopply of nerve-fibres from the ciliary ganglion 
rhU clflary-ganglion supply Is largely, If not wholly 
vosombtor in function and no evldwce was found that 
It Is in any way sensorial Nor does the fifth cranial 
nerve supply any oensory nerva 4 ibr«s to these extrin^ 
eye muscles The afferent divletons of the third fourth, 
and sixth cranial nerves ora entirely proprioceptive in 
function the receptive organs they subside are entirely 
proprioceptive —Sir David Brtioo, Captains A E 
Hamortoti and H R tatemu, and Captain P P 
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MMlil* (Sleefdng Sickness Commission of the Royal 
Society, 1908^) (i ) Trypanosome disMses of domestic 
animals In Uganda, 1 (il ) EimerliiienU to otositain II 
cattle may act as a reservoir of the virus of sleeping sick^ 
neis {Trypanosoma gamhtense) (i I Tb^ commonest 
trypanosome disease among cattle in Uganda is caused by 
•a trypanosome of the dimorphon type which Is probably 
similar to that sent from the west coast hr Dutton and 
Todd under the name of T dtmorphon ana described by 
Laveran and Mesnll, and fhomas and Breinl It seems 
now that probably Dutton and Todd s 1 dimorphon is 
quite different from that which they wnt to Liverpool 
under that name The original strain of 7 dimorphon 
described by them hod well marked dimorphic cbaracters, 
whereas the trypanosome sent to LiverpMl was mono- 
morphic ihera ii some evidence forthcoming that the 
7 dimorphon as described by Dutton and Todd realfy 
exists, and has been described as occurring In north west 
Rhodesia by Montgomery and Kinghorn and also on the 
west coast In these ciScumstances it seems better to 
give the monomorphlc form which has up to the preaent 
been known by the name of 7 dtmorphont a new name. 
It is a small trypanosome short and stout In form, 
averaging 13 a microns in length with a maximum of 
160 ana a minimum of 10-6 It has no free flagellum 
and is restricted in its movements The conclusions are 
that —(1) there is an important trypanosome disease of 
domestic animals in Uganda (a) the trypanosome is 
similar in morohology, action on animals and cultural 
characters, to T dimorphon as described by Laveran and 
Mesnil and to Dr Edington’s trypanosome from Zanzibar, 
except that this tryMnosome is not pathogenic to guinea 
pigs (3) the carrier is unknown but is probably a 
labanus possibly a Glossina, and improbably a Stomox>s 
— Clement Roltf and E M Rotd The lignite of Bovey 
Tracey In 1863 Hcer and Pengelly published In the 
l^iiosophical Transactions an account of these lignite beds 
and their flora Hcer classed the lignite os Lower 
Miocene considering it equivalent to the Aqultmnlan of 
France and to the Hampstead beds of the Isle of Wight 
These latter are now referred to the Middle OHgocene A 
statement by Stark le Gardner that Heer ■ Bovey plants 
are the same as those found in the Bournemouth beds 
(Middle Eocene) has caused the Bo\ey beds to be classed 
as Eocene in recent text books and on recent maps of toe 
ecological Survey leaving a great gap in the geological 
reconf in Britain The authors researches have not sup- 
ported this view but tend to show that Heer was n^bt 
the Bovey lignite being highest OHgocene, or perhaps 
lowest Miocene The authors made a collection in the 
Bovey deposits so far as the state of the lignite p!t-*would 
allow in order to settle If possible the true age The 
results were unexpected for by using new methods they 
obtained a consid^able number of spmes mainly Identical 
with well known plants of the lignite of the Wetterau 
which is gcnerallv classed as Upper Obgocene In certain 
cases better specimens showed also that Heor*s Bup]k>sed 
peculiar species of Bovev belong to well-known forms of 
the Rhino lignite his This hrilanniea for instance being 
only a crushed seed of VUls teuioniea Several curious 
new species were discovered including the earliest known 
Rubus a peculiar Potamogeton and a new genus of 
Boraginem A studv of the cone and leaf of Seqtmki 
couttstas proves that it is a true Sequoia and not a species 
of Athrotoxis 

Minoralogical Society June 7 —Prof W T Lesris, 
P R S president in the chair —A Riiaawll The occur 
rence of phcnakite in Cornwall Phenafdfe was unknown 
In toe British Isles until the dtscov^ by the Mithor Ip 
xqos of a single spedmen at the Cneesewring Quarry, 
Linkinhorne Cornwall In 1906 be collected further sped 
mens diowlng numerous small but well formed crystals 
from a tin lode at Smith Phoenix MInte, LlnktohOtee In 
an old Cornito collection acquired by hipi in xpoq he found 
a spedmen with as many as forty fine crwiitafs It was 
labelled ** Topaz on Quarto from St A^es.** Pbenokitc 
was alto rec^ised on a specimen found about toe year 
1870 b7 Mr J H ColHtis at South Crofty Mine, Illogan 
CornwaU. Search at the Natural Rybtcny mtepm and toe 
Museum of Pracdeal Geology brou|(ht to other jndd 
mens of phenakite placed under apatite -5>f O P M 
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tmttli (I) Phaoolite from near Belfast Two types were 
dMortbed. In the first tht crystals were large (about 

10-14 across) and much stnated and In the second 

they were small (about x-a mm across), but with plane 
faoei4 in both instances the crrstals were twinned about 
tbo trigonal axis, the Individuals Interpenetrating one 
another^ and the forms present were r(xoh) 1(3 ‘42), 
«(oxla) i(os9i) Ihe measurements accord closely with 
the data given for chabasite (a) Ihe crystalline form of 
nitrogen sulphide Crystals of this rare substance have 
recently been prepared by Mr F P Burt University 
College London by sublimation The constants obtained 
were a b c^O'SfiTp 108480 / 3 >* 90 ^ 23' and the observed 
forms were (100), (010) (oox) (110) (loi) (on) (101) 
(3 10), (xxi) (lai), the last four being new The crystals 
were invariably characterised by polysynthetic twinning 
about (k>i) A biaxial interference figure with strong posi 
tive double refraction was visible through (loi)— Dr C T 
WHor and Dr G F 11 SmlW A new arsenate and 
phosphate of lime and strontla from the Indian manganese 
deposits Chemical analysis showed that the mineral 
approximates to the arsenic analogue of apatite The 
crystals were not well formed but the physical characters 
so far at they could be determined accord with those of 
apatite The name fermorite after Dr I L Fermor of 
the Geological Survey of India who has made an 
exhaustive study of the manganese deposits is proposed lor 
this analogue The presence of strontium which has not 
yet been detected in apatite Is of Interest — L J Wpon c or 
A (fifth) list of new mineral names. 

Royal Meteorological ftoclety, lane 15 — Mr H 
Mellish president in the chair — J 1 Orwlg England 
Abyssinia the South Atlantic a meteorological triangle 
The idea that there may be an organic connection between 
the annual or seasonal total of rainfall in western Europe 
and the amount of the Nile flood Is no new one for in 
1883 Prof Balfour Stewart gave reasons for claiming such 
a connection between the fkKxl of the Nile and the flow 
in tht Thames. More recently Colonel H E Rawsor has 
indicated a connection between the weather in South Africa 
and that In Africa north of the equator and in particular 
the Nile flood Dr G T Walker has found a connection 
between the monsoon rainfall In India and pressure six 
months previously In Argentina and Sir Norman 
and Dr W J S Lockyer have proved the existence 
of an Inverse barometric relationship between India 
and Argentina. Dr W N Shaw nas alto directed 
attention to certain oorrespondences between the velocity 
of the wind at St Helena and the Intensity of rain 
faU in the south of England and pointed out that in 
the steady current of the south-east trade wind we mav 
expect to And evidence of the throbbing of the aerial pulse 
oonsemnt on the greater or smaller supply of solar radia 
tion mat reacbea the earth and is transformed into kinetic 
energy Within the last few years an organised meteor 
ok»|pw service has beee started in Egypt and the results 
oblained therehmn have enabled Mr Craig to carry out 
this Investigation more closely He flnds that there is a 
distinct tendency for the south-east trade wind of the 
South Atlantic to divide Into two branches the first con 
tinuing the gen«-al northward movement, and the second 
turning to the right and moving across into the Interior 
of Africa He concludes that the moisture for the Nile 
flood comet from th^ Soudi Atlantic and that an Increase 
In the velocity of the current will show Itself in a proper 
tkmal Increase of the flood There are too many gape in 
the vdodty records for the summer months to allow of 
a statistical test being applied but it Is not improbable that 
on intoiilficatlon of the Transafrican current is connected 
with a aimllar intensification of the south-east trade wind 
of the Atlantic which as Dr Shaw has shown is not 
Improbal^ connected with an increase of rainfall in the 
south of SogUnd. 

DtffUM 

Royal Irlah Aaadeny Jane F A TsHeton 

pnaldent, !n the chair— Mlaa M G OCnowloo and R A 
Mtlllpo Lmuefuin aesHvum the summer snowflake 
TMt welMcnown garden plant it a native of Asia Minor 
and Europb In meae oountHes It grows in swamps and 
fret marm xneadpws along river banks and on the shores 
of large lakes In England me plant has a wide range on 
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the southern rivers under exactly similar oondidoiie The 
snow-flake has recently been found In Ireland growing 
spontaneously Md abundantly wim exclusively native 
vegetation, along me banks of the Shannon me Slangy, 
the Nore, and me Suir, and wim surroundings and 
associates in no way dififering from those prevaihng on the 
Continent, where the plant has always been considered 
native 

Paris. 

Academy of Scitness, June 13 — M 1I1* I icaid in the 

chair — G Llppitiann \ brake for the balance in me 
form of a plumb-line A silk fibre stretched by a small 
weight is arranged so that it can be brought U^tly In 
contact wim the beam of the balance The osollations 
are mui rapidly reduced and the weighings rendered more 
rapid — Armand Qwutlor I he action of hydrogen upon 

carbon monoxide the formation of woter and memane 
Ihe action of water at a red heat on me same oxide 
Applications to volcanic phenomena Hydrogen and carbon 
monoxido commence to react at 400 C water and carbon 
dioxide being formed The production of water passes 
through a maximum at about 1200” C At higher tempera 
tures some methane is also produced Carbon monoxide 
and water at temperatures between 500** C and 900** C 
give minute traces of formaldehyde — Paul labwtior and 
A MsUIIm The formation of the thiols and their decom 
position synthesis of me neutral alcoholic sulphides 
Starting wim Isoamyl alcohol the yield of sulphide in the 
presence of seven catal3rtic substances has been studied the 
best result (70 per cent ) being obtained with thoria Wim 
phenol thoria again proved the best catalytic agent, 
although me yiela even with this reagent was poor For 
the catalytic decomposition of the thiols cadmium sulphide 
was used at temp^atures between 300^ C and 380^ C 
The principal reaction was ths formation of the alkyl 
sulphide and l^rogen sulphide but some hydrocvbon 
was formed by a secondary reaction — r mile 
MaroliaiMi New observations concerning me effects of 
the passage of the earth through the tail of Halleys 
comet A correction In the date mentioned In an earlier 
communication (May 30) together with some remarks on 
the appearance of me solar corona — MM OIrora and 
Forleas A r^mmi of me observations on Halley s comet 
made at the Observatory of Ebra Spain Observations of 
the length of the tall showed a distinct diminution after 
the passage of May 19 A series of photographs taken on 
thirteen days between May 5 and June 6 brought out the 
changes tn aspect and dimensions of the comet — D 
Birlnttla Obsei^ations of Halley s comet — Walllaud 
and A Balnot Changes In me nucleus of Halley s comet 
A detailed account of the change of the nucleus from 
elliptical to circular form and the appearance of a 
secondary nucleus — L 4 on Autonno The commutative 
groups of hypercomplex quantities — ^A Buhl The trans- 
formation of asymptotic series into scries of convergent 
Taylorlan polynomials — N taltykow The applications of 
the theorem of S Lie generalised —RenO do SwiiMurw 
Opposed solid bodies— J Lm Roux Bending— J 

Arttoult The movement of a wire in space — Rodolphe 
SoTMUi The mrust on the bearing surface of aBroplanes 
—Paul MoroMton The stabill^ of magnetisation of lake 
pottery The method of G Folghcraiter for determining 
the sense and magnitude of the magnetic Inclination by 
means of natural and artificial baked earths depemfs 
essentially on the hypometis mat me magnetisation taken 
by the clay in the course of its baking has not sensibly 
varied In the course of ages B> meant of a study of the 
magnetic properties of the pieces from a single pot 
(Neuchfitel) the author comes to the conclusion that the 
memod of Folgheralter is justified — M Barrw Some 

double sulphates of thorium — P Rodwr-Jountaln The 
oxidation of aluminium amalgam From a study of the 
gases evolved from the product of the oxidation of 
aluminium amalgam it is shown that there is present a 
mixture of aluminium carbonate find peroxide — P Mwhlor 
and E OImupm The examination of the liquids produced 
by the action of air on coal at temperatures between 1*5® C 
and 300 ® C The liquid obtained by passing air over 
heated coal and cooling the issuing gas contain^ consider 
able quantities of acetic acid together wim traces of foi^lc 
acid acetone, and methyl alcohol — P J TsurbowrtMli-t 
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1 Methyl *-ethaiK)>!-c>cIohexane — Marcel D«l 4 pln« Some 
now cniteff of apontaneoui oxidation with pho^horetcencc 
fho compounds CH, O CS Cl C,HjO CSC^lt 
CH.O CS CH, and CSO, 

all Nhon this phenomenon — H OuK Remark on the 
nciditv of the cterlvatives of oxulaietJc acid Ihe^ midh 
iim be titrated with phenolphthalein as Indicator either m 
alcohol or acetone solution — MM Sroeq^nowoMU and 
hdmond Oaln TTie excretions of roots — Jian Daniat 
Mip structure of the short old branches of somt lr<ve — 
t VolaMat ^ Ihe formation of acrolein m the 
■disc ise caiddntf bitterness In wines The presence of 
this nldehyMv In bitter wines was conclusivilv proved 
— C Q— aitW The fibrin ferment — Miec2>slaw Oxnar 
Uiulojflcal analysis of the phenomenon of genera 
lion m f fneus ruber and Lfnriu fartnij luion 
am) laiurcnt Maurwtta llie dlscoverv of a bund rave 
probably Neolithic at Montoullcrs (H^rault) 1 ourteen 
hurtlan ikulU 'tnd other bones were found probaUK of 
Ncoirthic afUc — H Quilhimifiot Exposiirp in nudiifll 
rudiofjr'iph} u ith or without n reinforcing screen — 
Armand Pahorna The mechanism of riKliKtion in 
'^ahfllaria sfinulosa — ^Jules Walaoh Jhe pent deposits on 
th#» toist of the west of Frame — Carl SMrmar Photo- 
gnphs of the aurora borealis and a new method of 
meiKUring their altitude More th in ^oo sucie sful photo 
graph have been taken of the aurora and b\ means of 
HLiiiuh'ineoUH photographs at two stations 4 1 kilometres 
«p irl thf height has been determincKl The nltilud s found 
\\ r b»iwf n and loo kHomelres 


FORTHCOMING CONGRESSES 

Tin V lo-fl^—lntcrnstloosl Anenuui Sciendttc Conyir s. Kit not Air«^ 
Addren for Inquiries Praskltet ef tbo Eiecut e Committee cfo Argentine 
Scicntiflc Society sdg Cnlle Cevmllra Buenot Airet. 

July 97 1 — InUrnatlonal CongrtM oq the Adminl trai ve S enceii, 
BruttcK SeerrUry of Brltuh C^mitiee Mr ( Mont gue Hsmt 
Cavtofi Kmue Wtslmlti ter 

Au( VST T-fi*—! ternatk>rMl Conwet* of Kntomolofry Pni trk Chair 
man of Local Committee for Orest Rmain Dr G U LongUelT HichUndit 
Potoey Heath, S W 

Auuikt 1 7— Franeh Aaaodation for Ihe Advancement of Science 
Touloote Praddent Prof Garlcl Addrets of S«c eia s afl ur 
Herpente Pane. 

AirouHT —International CofigreiM of Photograph) Bniwl Cnrre 
j^cn^n^for United Kiogdom Mr Chapman Jones 1 Eaton Bine 

Aucuer — Tntematlonal CongrcM on School Ryglen T General 
Secretary thr ihifearel 10 Bouierard Maventa Pan*. Ho S rvt tem 
for Great Britain Royal SaniUry Institute 90 Baclcingham Pnlace Road 
S.W t- 

Au UHT IS ta— International Zoofogfcal CongreM Traa TAantruiX 
Preddant Prof Ludwig von CrafT Addreea for inqilres PtAmIiuoi 
duVni Intenuuioimltn /oologtn Kongreiees, Uni verdiat plat j Graa 
<0«terreirb). 

Aoouat iS-ad — IntematkMwl Gcologtcal CongreM Stockholm. General 
Socreury Prof J C Aoderwon Bto^holm 3. 

AuruRT 39 TO SarrsMOBR 6 — rntemadonal Union for Cooneradon in 
Solar Reiearch Mount Wllaon Solar Observatory Bnt h Menber of 
KaecuiiTo Committee to whom inqnlrlte should be addroiacd Prof 
Schiwier F R S Victoria Park Mutcheater 
AvnvvTjix TO SKmcMBUR 7 —Rrliiiih Association. SheiTield Prejndent 
Prof T G Bonoev f K S Address for laquirtes Ganeral SccretaHas. 
Burlingwn House W 

SarraMaxaS 14.— International Congrtu of AmencaniKts. Mexico City 
General Secretary Sr Lie D Oenaro CarcU, Momo Nacional Mexico 
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A TREATISE ON ANTS 
Ants thetr Structure Development and Behavtour 
By Prof W M Wheeler Pp xxv+663 (New 
York Columbia University Press, London Mac- 
millan and Co, Ltd X910 ) Price 21s net 

F rom the classic work of Huber to that of Forel 
our knowledge of ant life made comparatively 
little progress ForePs remarkable researches hov^ 
ever, gave it a great impetus and since then the 
Students of this most fascinating department of 
natural history have been numerous and their dis- 
coveries most interesting ^ 

Prof Wheeler who shoVs a most generous desire 
to do justice to other observers and has himself 
contributed much to our knowledge gives a biblio 
graphy which occupies no fewer than seventy pages of 
his work 

The most comprehensive contributions he says, 
*have been made by Fennel and Emery but important 
work has been done by Adlerz Ernest Andrd, Bates 
Belt Betbe Brauns von Buttel Reepen, Ebrard, 
Escherich Goeldi Heer J Huber von Ihering, 

J anet Karawaiew Lameere Lesp^s Lubbock, Mayr 
foggridge Reichenbach Reuter Rothney, Santschi, 
andSykes 

Yet for many years there has been no comprehen 
slve treatise on the subject Prof Wheeler who 
promises us also a systematic monograph which will 
no doubt be most useful, has endeavoured is he 
tells us, 

to appeal to several classes of readers— to the general 
reader, who is alwaya more or less interested in ants 
to the zook^st, who cannot afford to ignore their 
polymorphism or their symbiotic and parasme relation 
ships, to the entomdogist, who should study the ants 
if only fcMT the puipose of modifying his views on the 
limits of genera and species, and to the comparative 
psychologist who is sure to find in them the 
most intricate instincts and the closest approach to 
intelligence among invertebrate animals 
Chapter i the author devotes to Ants as Domin'int 
Insects, * discussing their interest for man the prob- 
able causes of th^r dominance, the comparison of 
human and ant societies, the analogy between the ant 
colony and the cellular organism, the economic im 
portance of ants and their great Interest as objects 
of biological study 

He then proceeds to their external structure— the 
segmentation of the body , the integument , the head 
dionuc, and abdomen In the third chapter he deals 
with dieir internal structure— the alimentary tract, 
the glandular system, the reproductive organs and 
poison apparatus, the circulatory system and fat 
body , the respiratory, and, lastly, the muscular 
QTstani 

Hie fburtfa chapter Is also devoted to the internal 
structure, and es^ally that of the nervous system 
and sense organs In chaptes v he takes up their 
developmenb— the care of the ytung, the egg larva 
pi^a, And perfect msect, their* length of life and 
rsSdsNuioe to nmdous Influences. Chapter vi deals 
{K^ymocphlsm its extent and character, the 
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phylogenetic origin and development, Waissnunn’s, 
Spencer’s, and Emery’s theories, the three aspects 
of die problem — physiological, ethologlcal, and 
psychological, and t^ explanation of the development 
of the worker 

The same subject Is continued in chapter vi , and 
especially the origin of the worker, the relation of 
instinct to polymorphism , the differentiation in 
function as the precursor of differentiation in 
structure 

Chapter viii deals with the history ^^myrmecology 
and the classification of ants ix Wiwthelr distribu 
tion , X with fossil ants , xi with habits , xli and xUi 
describe the various forms and structure of neats 
their characteristics, the method of construction, &c. , 
xiv deals with the Ponenne ants whicJif'the^authar 
regards as unmistakably primitive and the ancestors of 
the higher and more developed groups , xv is devoted 
to the driver and legionary ants xvi to the harvest 
ing ants, xvii to the relations between ants and 
vascular plants, xviii to the fungus-growing ants, 
XIX to the relabons of ants to aphides, scale insects, 
tree hoppers and caterpillars, xx to honey ants, 
xxi and xxli to ant guests and parasites, especially 
beetles, flies hymenoptera diptera mites and 
nematodes 

Interestuig as these chapters are the next are even 
more so They deal with the extraordinary relations 
existing between ants of different speacs compound 
nests and mixed colonics ant parasites slave-making 
ants, degeneration as the result of dependence on 
others — a lesson, as he justly points out to our states- 
men and electors. 

In chapter xxvtii the author comes to the sensa- 
tions of ants, different types of behaviour the senses 
as a basis for study, touch smell and taste, hearing 
and vliicm 

The ocelli which occur in the earliest known 
fossil Insects are supposed to give an indistinct visual 
image of very near objects, but, as he says, this view 
is not yet dearly established ^ 

In chapters xzix and xxx Prof Wheeler discussae 
the que^on of instinct, and condudes with five 
appendices, on (a) methc^s of collecting mounting, 
and studying anU , (6) key to the subfamilies genera, 
and subgenera of the North American FormicadK, for 
the identification of the workers , (c) a list of described 
North American ants, (d) methods of exterminating 
noxious ants, (e) literature 

Any one of these chapters would afford ample 
materials for review but this would involve too great 
a daim on the space at my disposal 

I will only say a few woi^ on the conduding 
chapters, in which Prof Whedcr deals with the in 
stincts of ants (chapter xxix) and their plastic be- 
haviour (chapter xxx ) 

He accepts the old scholastic distinction between 
* memory and ' recollection, one being used 

In the sense of having ideas of absent objecU, rather 
than in the sense of behaving differently to present 
objects because of past eiqierieitce wifii them The 
dog shows clearly that he remembers his master in 
the latter sense by displaying joy at the sight of him 
Can we be sure that ne has remembered nim in the 
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(orme» Mnse dunng* his absencte that ls» that he has 
had a memory image of him? 

For my parf* 1 cannot doubt this 

Prof Wheeler attempts to explain away the 
evidence on which good naturalists— Leuckart 
Romanes and others — have relied, and in several 
cases it seems to me that he does so satisfactorily 1 
do not myself regard the supposed case of ants drop- 
ping intentionally from ceilings on to food as definitely 
pro^ but when Prof Wheeler explains, or attempts 
to explain it away by suggesting that * It may be a 
much more frequent method among ants of clearing 
vertical distances than has been supposed one cannot 
but ask how it originated, and how it became 
so frequent 

The evidence indeed, is contradictory, and difficult 
to reconcile This applies not merely to the facts 
recorded by different observers I have myself met 
with cases apparently showing intelligence and others 
which seemed to imply the very reverse Might not 
however the same be said in the case of man him 
self? 

In conclusion, I may say that the illustrations are 
numerous— nearly 300 — well chosen, and most of them 
good Prof Wheeler is much to be congratulated on 
having produced an excellent work for which 
naturalists will I am sure be grateful 

Avkburv 


FRACTILAL METHODS FOR THE BIO 
CHEMICAL LABORATORY 
Handbuch der hu>ehemischen Afheitsmelhoden By 
Prof Emil Abderhaldcn I Krster Band allge- 
meiner Teil, erste Hdlfte Pp iv+513 Price 18 
marks 11 Zweiter Band spezieller Teil erste 
Hiilfte Pp IV +496 Price 18 marks (Berlin and 
Vienna Urban and Schwarzenburg iqoq) 
'T'HESE two volumes form the first consignment of 
A a comprehensive handbook of practical methods 
for the biochemical laboratory, which is being written 
b} no fewer than sixty four contributors under the 
guidance of Prof Emil Abderhalden 
The second halves of each of the present volumes 
are promised shortly, and the third volume within the 
year When it is remembered that the editor is also 
engaged upon research work in the laboratory as well 
as his many contributors and is moreover editing 
an equally colossal work now appearing, one can but 
wonder at the rapidity of German cooking of literature 
of this sort 

It is a pity that the articles are not published 
separately, as monographs for those specially inter 
ested in Uie individual subjects for this would save 
purchasers buying a great deal of matter which they 
in most cases, do not want in order to possess a 
much smaller part of vahie to them 
As It stands the work has no general interest and 
while It may be sendoeable in parts as a reference 
laboratory hockt it will scarce^ prove attractive or 
profitable for the private purchaser 
One wonders, in looking over the table of contents of 
the present and contemplated voluines, why the pre- 
tence is made that it Is issued in three volumes, since 
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by the dmple device of making two halves of eadi 
of these divisions it comes to be in six volumes 
It might equally well have been issued in one volume 
of six parts each part forming a good slsed volume, 
or in two volumes each of three parts, or in six 
volumes each of one part, or there might have been 
another and even better alternative 
The work can only be intended for the assistance 
of the research worker in a biochemical laboratory, 
and looking at the matter fi^ his point of view it 
IS surpnsing that the editor has allowed the first of 
the present volumes to appear in his work AQ that 
IS novel or interesting to the researcher in bio- 
chemistry of the five hundred pages it contains might 
readily, and with great gam in interest and utility, be 
compressed into fifty peg^ As it stands it looks like 
nothing more than a glorified collection of catalogues 
of dealers m laboratory supplies with the names of 
the dealers and pnees of the commodities left out 
much to its disadvantage Scores of pages are sacri- 
ficed to drawings photographs and descriptions of 
apparatus with which we all have been familiar from 
our youth onwards in our everyday laboratory work 
The first article in the volume dealing with this kind 
of thing occupies 2S2 pages the new matter in it could 
easily be put Into thirty pages If the prices and 
makers* names were given it might be of some ter 
vice in the laboratory, as It is to order any of the 
newer apparatus which suited any particular pur 
pose one would have to refer from the present work to 
the original paper by the inventor of the apparatus 
where possibly the information might be obtidned 
In striking contrast with this article of aSa pages 
IS the one succeeding it of less than seven pages on 
the ultra microscope written by Fr N Schulz of 
Jena Knowing the valuable work of this author In 
the particular field in question, one expected something 
good here , but there is nothing new It might almost 
be a repnnt as are the illustrations in it of one of 
the advertisements of Carl Zeiss advertising the ini|tru 
ments 

There follow on this all too short article a number 
of lengthy ones on ultimate organic analysis ash 
determinations &c Nearly all this matter has been 
written many times before Is contained in all prac- 
tical wm-ks on organic chemistry, and U familiar to 
any but the merest tyro in biochemical work For 
example, illustrations with descrlptiims of the com- 
bustion furnace and the combustion tube and its fill- 
ing are given eighteen pages are used up in descrip- 
tions of the Kjeldahl method for determining nitrogen, 
and illustrations are given of most of the modifications 
which perverted human ingenuity and waste of gehius 
have given rise to for carrying out that somewhat 
simple method of analjrsis Fourteen pages in a 4 )edal 
article go to a description of speclfic-^vity methods— 
why not instead refer the reader to an elementary woiic 
on physics? a 

llie second of the two volumes before us will be of 
more senooe to the biological chemist whose path is 
touched by the articles contain^ tber^» these arddeft 
deal with the preparation, separatfon, and qualitative 
and quantitative ^madon of the iHiportant lower and 
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f^gfcer alcoboH the carbohydrates, the fats and waxes^ 
llie phosphatidcs, the vegetable proteins, and the 
aoboal proteins The volume concludes in the middle 
of an article by the editor on the disintegration pro* 
ihiots of the proteins characterised by much work of 
a patient and laboHous type The reader is deserted 
in the middle of a sentence uith “moglichst for 
Wi last word but it may be confessed that one can 
a ait for the next issue of the fascinating narrative 
With more patience than one was able to command 
in earlier days of reading serial literature 
The arpctes in this part arc of unequal value and 
exhaustiveness , that on the phosphatides is much too 
short very valuable are the throe articles on sugars 
by B Tollens that on glycogen by K Grube and 
specially that on the proteins of the vegetable world 
by T B Osborne whidi Is a model of what an article 
on practical methods for the laboratory ought to be 
Such articles as these make the work essential in a 
biochemical laboratory, but it is a pity that they 
cannot be purchased as monographs in the particular 
subjects BtNjAiiiN Moorb 


THE LIGHT FROM THE SKY 
MtteorologUdu Optik By Prof J M Pernter 
^tion rv Pp 1 -xvii sso-Toq, By Felix M 
£xn^ (Vienna and Leipsig W Braumuller 
1910) 

'T'HIS volume is the fourth part of the late Prof 
-i- Pernter s work on meteorological optics a notice 
Of the earlier parts of which appeared in Natlre on 
18 1907 It was undertaken in March, 1908 by 
Dr Exncr at Pernter’s request at a time when the 
I condiUon of health not only made it impos- 
sibte that he should complete the work himself, but 
pmented him from giving any material assistance or 
advice in its preparation The scope of the section 
was clearly indicated in the original plan of the work 
and as regards the method of presentation Exner has 
successfully followed that of the preceding sections, 
but he had no notes to assist him and the volume 
tnuSt therefore be regarded as Exner $ work, except 
in so far as he has utilised in some portions Pern 
ter's previously published papers 
In pursuance of the general scheme outlined in the 
l^vious notice above referred to, this fourth sec- ! 
tion lb devoted to the discussion of those phenomena 
which are due to the action of the minute particles 
Of ill kinds which are always present in the atmo- 
^ihire, among which must be included the gaseous 
mbieciites themselves Thus the first two chapters 
with the colour and polarisation of sky-light, the 
AW tbeats of the loss of light in pasting through 
^•tm^here and the general brightness of da>- 
Ught, while in the fourth diopter u given a brief 
«eeount of what are palled the phenomena of twilight, 
optical effects associated with sonriee and sunset 
giany intereetingiproblemt the discussion 
W mmsk Allt under the head bf roeteordogical optics, 
of Ae colour of the sk^^ with the assodated 
at Jto the polarisatkm of tky-Ught, its in 
feMw^and composition, and the effecto of atmo^eric 
*0 perhiqit the most fasdnating. Less 
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striking only because not exceptional, m the sense in 
which this Adjective applies to the appearances dealt 
with In the earlier sections even for the unsdenttfic 
obsawer the eveiyday recurrence of the phenomena 
fails to diminish their appeal to his artistic sense and 
imagination For the ph> sicist, the satisfactory 
explanation of all the mam features apart front 
the quantitative uncertainty in the details which is an 
almost inevitable consequence of the complexity of the 
conditions, must be ranked among the tnumphs of 
sdence, and constitutes one of the most beautiful 
applications of the wave theory of light 
The view long correctly been held that the 
colour of the sky is due to the presence in the atmo- 
sphere of suspended particles and the explanation was 
rendered more certain by the expei invents of Brucke 
in 1853 and of Tyndall in x8b8 on the colour and 
polarisation of the diffused light from artificially 
* clouded media The hrst exact account as to the 
manner m which the particles produced the effects 
observed was howe\er, given bj Lord Rayleigh m 
1871 in his paper on the light from the sky, its 
polarisation and colour It was there shown that the 
presence in the atmosphere of particUs of dimensions 
small compared with the wave-length of light would 
give nse to secondary radiations ot intensity inversely 
prc^iortional to the fourth power of the wave-length 
and coinpletel) polarised in the plane at right angles 
to the direction of the primary radfntton from the sun 
In this secondary diffu!»cd ridiation the short wraves 
would therefore greatly prepondeiaie ind the coloui 
seen would be blue or violet while the long waves 
would be the more readily tran*jmiaed and the 
primary radiation seen through such an atmosphere 
would tend to be orange or red \t the same time 
Rayleigh disposed of ClauwuH '» theory that the 
phenomena were due to the presence in the atmosphere 
of small—but not small relatively 10 the wave-length 
— hoUow spherical vesicles reflecting and refroctuig 
according to the ordinary laws fur extended media 
In a much later paper Ra>leigh h is given good reason 
for inferring that at ie^st one-third of the scattered 
light it diffracted from the molecuU s of the air them- 
selves (see also Nailrf March 10 1910 p 49) 

One of the merits of Evner s discussion of the sub- 
ject is the care with which he has fallowed out the 
application of Ra)lelgh*s thcorv in the light of the 
best recorded obs^ations Ihese relate to colour 
polarisation, extinction coefficients the general bright 
ness and the distribution of brightness of the sky 
&c indeed the whole volume mav almost be regarded 
as an excursus on the Kivieigh theory In dealmg 
with the more detailed phenomena of Arago s posi- 
tive and negative polinsation, and the neutral 
pdnts of Arago Babinct and Brewster the autiuMr 
foUow^f Soret in attempting a general explanation in 
which account is taken of the further action of other 
particles on the light already once diffracted, and of 
the form of the limited portion of the atmosphere from 
which the light reaching any individual can be 
received, but the conditions are too complicated to 
admit of quantitative treatment for exact comport|on 
with observation 
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The optical appearance! connected with eunnse and 
sunset are somewhat bdtfty treated reference being 
especially made to Kiessling’s Lnter 

suchungen Uber Ddmmerungsersdieinunfc^ for a 
more complete description of the phenomena Some 
account of the obeer^ effects due to the Krakntoa 
eruption and other ^mllar disturbances is included 
Dr Exnor has followed Prof Pemter in the careful 
reproduction of the best recorded and hUtoncall) in 
teresting observations of the phenomena He has 
himself emphasised the impossibility of reproducing 
the charm of Pernter*s work dependent as it uas on 
the latter n extensive knowledge of the literature of 
the subject as well as on his critical judgment 1 hts 
volume will, however be welcomed both as a fitting 
completion of the task undertaken by Prof Perntcr 
and ns a valuable survey of the progresh which his 
been made in the interpretation of the phenomena with 
which it deals 


THE rJfILOSOPHY Oh MATHEMAlIt^ 
Methodologtschcs und PMosephtsches put Ehineniar 
Malkematik By Dr G Mannoury Pp viij+279 
(Haarlem P Visser A/n , iqoq ) Price Kv lod 

T his work is the outcome of lectures delivered by 
the author at the University of Amsterdam and 
retains in different ways the marks of it& onj^in Its 
frequent digressions its general discursivcnens and its 
rather sketchy character make it difficult to describe 
and many of the topics are so controversial Ih it where 
one render w ill agree with the author, another equally 
competent will entirely dissent Still it is nn honest 
and interesting attempt to deal from the philosophic il 
side with the fundamental difficulties of mathcmitics 
and ns such deserves attention 
The first part contains five chapters dealing, u spec 
tively With unity and plurality, finite and intinite 
numbers the elementary laws of arithmetic ipplled 
to whole nunib^s the extension of (he idea oi 
number and, finally, the definition of irrationals 
JThc second part is devoted to geometry and its four 
chapter^ discuss respective!) mathematical logic, 
elementary constructions postulates and theory of 
measurement non Euclidean geometries ind the 
notion of bpace from the standpoint of phyMolog) and 
psyclK^gy 

A few examples must suffice to illustrate the meriU 
and the defects 0! the author’s procedure Take the 
question of defining a unit After pointing out 
righth enough that there is no such thing as an 
objective unit directly perceived, he gives as a formal 
definition (p 31) ^ Units arc sensation-complexes 
(Enipfindupg{»-KompIexe), and a plurality (Viclhelt) 
consists of mutually related units Now, if there is 
one thing that recent mathematics has done it is 
soreiv to clarify and make predse the notion of a unit 
apart frtxii all elements of sensation Verbal defim 
tion of a unit is a small matter, of course, the thing 
to be desired is the ooinp)ste notbm \s a matter of 
fact pvcri^body does acquire the notion more or less 
rxacth long before thinking about defining it and 
as to the definition a kindergarten teacher will kuo- 
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ceed where a philosopher woU fail These are to^ , 
each toy is a unit amtmg the toys’'; ' \ou are tny 
class, each of you is a unit of the class , sudt 
examples will convey the meaning of the term unit 
better than any formal definition At the same 
time, if we must have a metaphysical example of a 
unit the ego seems to be the best, for it cannot be 
demed, or affirmed to be a plurality without an in 
trinbic contradiction in terms If Jones makes a 
statement or forms an opinion however erroneous It 
IS hh and this he is an irreducible entity which 
has a preeminent claim to be called a unit It may 
be remarked that Dr Mannoury expressly objects to 
this line of argument a{y)arenUy on the ground that 
the idea of the ego is a derivative one, this may be 
admitted in a sense as a fact in the development of 
un individual consciousness but;, If does not make the 
ego derivative any more than the deciphering of 
hieroglyphics in recent times affects the date at which 
the> were carved Is not this one of those cases 
where psychology is nppcaled to where it is really 
irr< levant the question being one concerning meta- 
physical data^ \Ve must have something a priori and 
undefined in anv science , the auestion is, how few and 
how fundamental (or elementary) may we assume 
these data to be? 

A more striking example of the same sort of thing 
IS to be found on p 263 where the author speaks of 

the four-dimensional space-time notion which is to 
be regarded as nn image of the whole group of senna 
(tons It IS almost impossible to give anv sense to 
this phraseology consistent with cither popular or 
mathematical usage If it merely means that in 
abstract kinematics in three-dimensional space there 
are four independent variables {x y, z, t) it is a very 
unsatisfactory way of stnting a simple fact, and It 1^ 
very doubtful whether kinematics is properly nn 
image of sensations, an) more than our sensation of 
the colour of homogeneous light is imaged by' dts 
wave-length 

In treating of the eleincntary laws of arithmetic, the 
author in the text mainly follows those who appeal 
to the principle of analogy or ' permanence , he does 
not give a detailed discussion of the elementary opera 
tions The definition of irrationals h* Dedekmd’s 
which IS wrongly attributed to Dirichlct, there » a 
brief account of Peano’s system of shorthand and a 
section on mathematical Induction with quotations 
from Poincar^ Cemturat and others Dr Mannoury 
18 evidently dissatisfied with Poincare’s arguments 
but here at in other cases, he does not bring forw^^ 
any very definite statements of his own 

In the geometrical section there are several features 
of interest and this is the most readable part of the 
book A fair account U given of the different types 
of three-dimenbiunal geometry, of Hilbert’s non- 
Desarguian hystem, and of metrkid geometry based 
on a movable standard assumed to be rigid Bat 
there is no discussion of a l^ftenl^of definitions, and 
the only element treated in any <fetail It the straight 
line With regard to the different types of gi^etry 
the author adopts the sensible attitutfe tbat^t Is now, 
and always will be imjjxweible to fix on one as the 
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actual geometry of space and he would probabl> 
assent to Poincard h dictum that the science of mathe 
mattes IS neither true ncff false 
There is one remarkable statement made which 
deserves mention Dr Mannoury says that in Decem- 
ber iSt8 F K Schweikart sent to Gauss a note 
asserting the existence of a geometry in which the 
sum of the angles of a triangle is less than tao right 
angles and in ahich the altitude of an isosceles 
triangle vinth a finite base has a finite upper limit 
This goes far to demolish the claim made for Gauss 
that he was the first to assert the possibiliu of a 
consistent system of geometiy distinct from that of 
Euchd G B M 


THE PROT 07 OA AN IMPRES^IOMST 
SKETCH 

Pfoiotoologv Bv Prdf Gar> N Galkins Pp 34^ 
(New \ork and Philadelphia Lea and hebi^er 
(London Baillidre Tindall and Cox 1909 ) Pnee 
15* net 

T O attempt to condense our present knowledge of 
the Protozoa into some three hundred pages is 
— to an^onc acquainted with the subject— to attempt 
the imjiossiblc This book however 

does not aim at being an exhaustive treatise on 
the Protozoa, it aims rather to give an introduc 
lion lo the study of modern protozoology as scon 
from the author’s point of Mew 

It would therefore be unfair to draw comparisons 
with Doflein’s recent masterpiece on the subject whith 
appeared almost simultaneously 
As we differ fundamentallv from the author in manv 
matters of interpretation — both as regards general 
pnncipies and detailed facts — we can here tonsidtr 
onij a few points which a perusal of the work has 
suggested. 

With regard to the tentative classification of the 
Protozoa which is adopted we can only sa\ that it 
is perhaps as good as an> which has so far been 
adxocated With our present knowledge, it is not 
possible we believe to arrive at a satisfactory classifi 
cation of the whole group At present theie must 
be man> tadpoles among our fish It may be noted 
however that the author does not accept Hartmann s 
group Binucleata -—for ttypanosomes and their 
allies and Hflemospondia— and in this we heartih 
agree with him It may be noted, further that the 
Spirochsets are classified (with some reservalion) 
omoog the Mastigophora , the Mycetozoa are ranked 
under the Rhizopoda the Opalinidse are placed among 
the holotrichous Ciliata, and the Masdgamoebse are 
placed, in the order Monadida with the Mastigo- 
phom Though these groupings are usual the^ are 
none the less wc believe unjustifiable in the light 
of recent work 

In dealing with the trypanosomes the author 
adheres to Schaudinn’s mu^*debated work because 
be finds ^ » 

* tfie idiemahc figures and Icategorical descriptions 
of Sdmudinn^s original contHIhitioii are still the 
most oonvsnctng of all such attempts to describe the 
hutlear changes ' 
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The life-c>cle of Paramecium is described as a 
tjrpical one With this we cannot agree because 
w?e consider the Ciiiophora to be very different from 
all other organisms Moreover wc regret to find no 
allusion to the recent important work of Enriques 
and others in this connection 
A remarkable account of autogam\ m Amoeba 
Umax is given apparently from the author s own 
(unpublished?) observations though no indication of 
this is given Autogamy is again alleged to take 
place in Amoeba proteus though this has not been 
by any means proved It is disappointing to find no 
reference in this connection to Prandtl s important 
work on Cnptodifflugia ( Mloj^romia ) 

It seems to us that undue prominence has been 
given to many ver\ questionable organisms, such as 
Cytorrhyctes vanolae the Negri bodies Ac (de 
senbed by the waj under Parasitic Rhizopoda ) 
whilst many important life histones e g Opalina 
Mastigella Tnchosphwnuni Stylorhynchus &c re- 
ceive little more than passing mention 
The remarkable form Aj^gregata is mentioned only 
in the classification wheie it is placed among the 
cephaline gregannes * One can only suppose that 
this is an oversight, and we regret to see that the 
very doubtful work of Dallingcr and Drysdale has 
found Its way into >ct another textbook 
Throughout the book gcncnc names arc often 
written in ordinary type without a capital letter 
although in man> cases the customary convention ih 
adopted — frequently in the same paragraph We think 
this IS to be dcplorLd more espcciallj so because 
medical men— to whom on account of the large 
amount of space devoted to parasitic forms the book 
will specially appeal arc at present particularly prone 
to write zoological names incorrccU) In addition 
the author s apparent dislike of diphthongs causes 
him to adopt the spellings not onl\ Paramecium (cor 
recti) ) but also \meba Actinospherlum Splrochet i 
Ac and e\cii Jenia (for Joenia) 

These criticisms are however of minor points 
The chief value of the book lies in the fact that it 
gives us a unified picture of tlic many problems of 
protozoologA as thev present themselves to a worker 
who has devoted many years of original research to 
his subject W ithout doubt the book will be wel 
corned by many because there exists no other modem 
work in English which attempts to deal with the 
present state of protozoology within the compass of 
a single volume C Clifford Dobbll 


BEE KEEPING IK AMERICA 
How to Keep Bees for Profit By Dr D E Lyon 
Pp XII + 329 (New ^ork The Macmillan Com 
pan), 1 ondon Maarullan and Co Ltd 1910) 
Price 61 6 d net 

T his is a book on bee keeping in the Lnited States 
The author »s a well known bee-keeper and 
an entertaining writer he has a happ\ way of briefly 
explaining the chief operations of the apiary m a 
personal style that docs not weary the reader Dr 
Lyon telU us that man\ vears ago he acquired the 
bee fe\cr from which he h|ui never reooveredi 
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mi never expect! lo recover The ohkf symptoms 
of this affection, enthutiesm and optimism pervade 
his book but he is careful not to exa^erate the profits 
of bee*keeping, the methods and appliances he de 
scribes are all aell known and tried, though 
some of them are unsuited to bee keeping in England 

The cbpping of queens* wings to prevent swarms 
absconding is recommended but this practice is scldcmi 
employed in England chiefly because the queen is 
hkrlv to perish in the gran unless the beekeeper 
happens to be present at the moment of swarming to 
find her and put her back Into the hive 

The author, in saying (p 5a) that it 
ha^ not been definitely determined whether in 
la) mg an infertile egg from which springs the drone 
the queen lays it through choice or is compelled to 
owing to the incresmed size of the drone cell, 
seems to be unacquainted with the fact that a queen 
will sometimes lay large numbers of fertile eggb in 
drone cells 

\mong the enemies of the hone) bee that ihe 
American apiarist has to contend with are skunks 

who seem to have a fondness for bees and the little 
rascals will, in the shadow of night, scritch on the 
alighting board of a hive to lure the sentinels out fot 
investigation only to be gobbled up bv their 
odoriferous enemies In warm climates the dr igon 
flies kill a large number of virgin quoons when m 
flight and In certain sections they are so numerous 
th it commercial queen-rearing is well nigh an impos- 
sibility 

Dr L)on finds he is less liable to be stuug m a 
white cotton suit than when he wears dark woollen 
clothes and wonders whether it is because the bees 
detect the animal scent in the woollen goods or have 
a natural aversion to black 

On pp la and 13 we are unfortunately informed 
that the eggi> of workers drones and queens hitch 
respectively m twen^-one twenty-four and sixteen 
days instead of that these are the periods taken by 
these bees to develop from the time the egg is laid 
but this w ill no doubt be put right in a second edition 
which is likely to be wanted before long b) the great 
nation across the ocean, in whose favoured countr) 
the bee-keeping industry has grown to great import 
ance 

Very attractive features of the book arc its handy 
size, dear large type, and beautiful photographs 
BeeJce^iers both prospective and actual, will appre^ 
date this evident effort of printers ond publishers to 
give them their best F W L Sladen 


OVR BOOK SHSLF 

Khtroftsmut Oder dh pkyHkobsche Theorto des 
Lthens By Fdlx Auerbach Pp v+99. (Leip- 
zig W Bngebnann, loio.) Price 2 do marks 
Bach fresii theoty of Am wMch is put forward by 
thinkers vd^D doubtlett find a oertain number of ad 
herents eiM if as in the present insUnce, it is un 
attpported anything 1ft the nature of experimental 
evidence This sort of evidence it just the kind which 
it Is so difficult to obtdn, and new theories lead 
ooef but very little nearer to the soludon of the great 
problem Auerbach's brochure copteins nothing r<*ally 
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pew« and he dothes his Ideas in a coosklerahle aOMteni 
of verbiage No one can dpuht fhat life wVix Its 
acters of growth and devalopfiMt is a form of ftfiergy> 
but the puydiical aspects of me have a1wa3rs been a 
stumWng-DlOck In the full acceptance of a purdNr 
physical theory Betropism, the term selected by tm 
author, is not entirely a physical theory ; be 
tells us that ectropism Is neither materlaUtm nor 
ideaUsm neither formalism nor phenomenalistn , it Is 
certainly not monism, but, in a certain sense it {v 
dualistic From this one learns what ectropism is not 
and one could wish that the rest of the bode which 
tells us what it is, was equally explicit We must, 
however, leave those of our readers who nre interested 
in speculations of this nature to unravel it for thenw 
selves 


1 Text hook of Phvstt^id Chemtstry Theory and 

Practice By Dr Arthus W Ewell Pp ix+37o, 

(Philadelphia P Biakiston Son and Co 190^) 

Price 2 35 dollars net 

Text books of physical chenustry are generally 
written by chemists which is natural enough since 
the subject is much more widely studied by chemists 
than by physicists It is therefore a pleasant change 
to come across a text book of ph^lcal chemis^ 
wiittcn by a physicist As one nught expect the 
treatment is less descriptive nnd more mathematical, 
with greater precision in the definition of physical 
magnitudes and greater strictness in the deductions 
The woik under review is an excellent ex«imple of 
this type being brief pointed and consistent It Ui 
not exactly a book which the toung chemist without 
previous knowledge of the subject would be hkely 
to read with profit but it can be warmly recom- 
mended to those who cither bv hearing a course of 
lectures or bv the pei usal of one of the more chemical 
text books have attained some acquaintance with the 
subject matter and desire to s\ stematise their know 
ledge 

The value of the book is greath enhanced by the 
inclusion of Questions and mathematical exercises on 
the subjects discussed The directions for practical 
work err occasKimllv on the side of conciseness but 
should in any cose prove useful to the student who 
cannot alwavs have a demonstrator bv his side 


Vorfrage und Aufs&tae uher EntmchdungsmeehOfUk 
der Organtsmen Edited bv Prof W Roux« 
Heft \ Cber die gestaltliche Anpossung dcr 
Blutgefasse Bv Prof Dr Albert Opj^ Pp ix+ 
183 (Leipzig W Engelmann 19x0) Price 4.40 
marks « 


This is a useful and intaresting contribution to the 
stv«dy of development xlealmg as Its name indicates, 
with the blood vessels, ood the way in which they are 
adapted to the needs of the org^s or tissues they 
supply and to the changes which these \mdeflBo. 
This adaptation is dMded into three periods, the first 
during Which inherited diaracters detmnitie the eourse 
of development, the third is the period of full 
functional fife during which the changes are the twftfit 
of functional stmuih , the second or intervening peHbd 
IS that in Which bodi factors come into pliw ^ tlw 
chactg^ dealt with hi detail ore not imirew 
dependent on ouanthy of the blood supply, but the 
Various eoats of the blood-vessels, especially the sato- 
cttlor coat, with its nerves, undergo alteradona in 
consoodiice with the needs olT the tibsues Anntta> 
portent seeboo deals with the coQateM drcolaikMi, 
and another, by no means du leart bitaresthig, 
the ttoent remarkable resiSls wl$d) otteMME, 
attempts to tranMtaftt orggiU brom one w 
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LETTERS TO THE EDITOR 

Editor doe$ not hoUf^nutif reiponsthlt jot opmwns 
^pr$ssed by ftu correspiHld^nU Neither can he undertake 
to feUtm or to correspond with the writers of rejected 
manuscripts intended for >hif or any other pari 0/ Nature 
No notice ts taken of anonymous commumeattons ] 

Th* D««ctnt of a Sphere in a Vlacoua Liquid 

Stokis 9 formula for the terminal velocity of n <phei e 
<teao|ndmg m a viscous liquid under the action of gravit) 
hoi been recently tested by Prof John Zelen\ and Mi 
L A Keehan (, British Association Report * k^oo p 
407) and they found that the values of the ^elocitv fur 
nished by it were lonsidirablv larj^er than those which 
they obtained from tliclr expermu nti Sine Stokej, 
formula U obtained on the hypothesis of no shppmjj it 
furnishes an mfertor limit to the velociU, and con iqufnth 
the discrepancy between theory ^and observ ition r innot b 
explained on any hypothesis that slippln^t takes pine 
I think that a po sible explanation is tho hdlowm^ 
The equation detcrmlninft the current function contiins 
the term dip/dt the on4{m beinf( some fixed point m th#' 
line of motion of the sphere and if the motion ho refciwd 
to the centre of the sphere as a moving origin djf dt mu t 
not be put equal to zero when the motion Is stead\ but 
must be replaced by \dii^/d where V is the constant 
velocity of the sphere The retention of this term creates 
no difficulty so far as tho integration of the differentl'il 
equation for ip Is concerned but the solution is quite 
different fiom that given by Stokes 

ABB \ssET 

Flcdborough Hall Holy port Berks June so 


Popular Biological Miaconceptiona 

Ifis object of science U to increase the knowledge rf 
mankmd m Mneral and not merely that of the workeis 
In science The methods of science msy be only under 
stood by the workers In each particular branch but the 
conclusions are for alt and should be made accessibl to 
all The methods by which Newton established the 1 iw of 

f ravltation can only be understood by good mathcmaticnni 
ut the results can be put Into words that can be under 
stood by any educated man I think most wUl agree that 
students of acleiice should so far as possible make known 
their discoveries In such a way os to be understood by the 
Uyman 

In making these remarks I have biology in mind 
Nothing Is known of biology outside the ranks of biologists 
Even Darwin k theory of evolution Is most imperfectly 
understood by the ordinarily educated man Probably 
wot king biologists ha\e no idea how much it is misundei 
Stood. When the late Lord Salisbury at Oxford said thnt 
there was nothing except pure chance to ensure the trans 
mission of an aavanto^ui variation he left out of con 
slderation the survival of die fittest an integral part of 
the theory Sir Oliver Lodge in ** Man and the Universe 
(P 3 ^) speaking of the jieraistence of favourable variations 
sgys ** given their appearance their development by 

atnigglei inheritance^ ond survival can be explained but 
that they arose spontaneously, by random change with 
out a purpose, is an assertion that cannot be justified 
TWs passage riiows that the writer has not fully 
grasped the elements of the theory the changes take 
place In every direction but all variations except those 
la favourable dlrecdone are wiped out in the struggle for 
mdstance. such, at any rate is the theory When we 
consider that Darwin’s theories are not fully grasY>ed by 
a^lara, it Is hardly to be wondered at that the ordinarily 
adocated man has but the vaguest Ideas of biology, ideas 
Aida itin more vague by die ordinarily educated writers 
la the daily, weel^ and monthly Press To the ordimiiy 
BEian the word mnriotsm means the theory diet his 
amsstora ware mookeysi he wttl have heard Bw words 
wndml of tlm fltiM '* oead vt a catdi i^raat but he 
wUf hm no l&a of their meaning “struggle for exist 
eaet^ trill have no bloloc^ aensaJor him "sriectlon*' 
hi wW think hae soroetning to do with aex Blologiits 
"ttiky m either that I am exaggerating or that the 
aunrisd awn of nty acquaintance must ba singularly few 
hut 1 cap assure them that sudi misconceptions are riiared 
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by \eiy many men who have been educated at our public 
^ools and universities which is generally (though p^haps 
etroneously) considered the criterion of a good education 
ft is quite common to come across persons who say that 
Darwinism Is discredited by new discoveries especially by 
hfendelism they have no other idea of the meaning of 
Mendelism, and seeing that their notion of Dnri^inlsm 
U no more than I have stated above, they arrive at con 
elusions that would rather astonish the average biologist 
I think it Is the duty of biologi(.ts to educate the uA 
educated in biological matters to tell them how matters 
really stand and to tell them how far old theories nte or 
arc not modified by new views but we should be educated 
bv firsf-clavs masters and not by second hand popular 
wi iters This has bei^n done for a long time for astro- 

nom> and to a certain extent for physics it is \try 
dtsiiablp that it should be done also for biolog} 


Anomalous Reading of Hygrome er 

On June ii I obscr\cd a cisp of the wrt hulb th rrtio- 
meter reading higher tinn thp dry bulb which cannot be 
altiibuttd to 1 falling tcm{)eralure as this anomalous 
condition rontmued for more than two hours during the 
gnatir part of which the temperature was slowly using 
A gradualtv dispersing fog pi evaded at the time and the 
dt) bulb was at first covered with precipitated moisture 
but after being wiped dry It continued to mad lowrr than 
rhe wet bulb without any further visible deposition of 
moisture This however may only Imply that evaporation 
was proceeding too rapidly to allow of the fog particles 
aggregating into visible drops This evaporation might 
iccount for the temperature of the dry bulb being as low os 
that of the wet bulb but not lower As thermal equilibrium 
tmII be attained by each thermometer when Its rate of heat 
loss is equal to Its rate of heat gain and as the only lots 
of heat is by cvoporalion which at most can only lower 
I he dry bulb reading tO that of the wet it is neccsfcsry 
to suppose that the wet bulb absorbs he it more mpldly 
than the dry This may be accounted for by the greater 
thermal diffusivity of the wet bulb with its saturated muslin 
tovenng 

rxpenments made by Prof A W Porter at University 
College London show clearly that In the case of steam 
pipes of small diamfter the effect of a lagging of badly 
conducting material Is to promote the transference of heat 
from the interior to the extenor and it is evident that if 
the external temperature be higher than the Internal the 
effect will be reversed and further thnt it will be in- 
ci eased if the covering is not a bad conductor We have 
^uch a covering on the wet bulb thermometer and as 
owing to evaporation the temperature of the thermometers 
will bo lower than that of their surroundings the direction 
of heat transfer will be Inwards and its rate more rapid 
m the * logged * wet bulb than In the bare dry bulb wo 
should accordingly expect the former to come to a state of 
thermal equilibrium at a higher temperature than tho 
latter J Rowi and 

St Beuno’s College St Asaph Juno 20 

Pwdro Ser 

Doubtless many of your readers will suggest that 
Pwdro Ser may in some cases at least bo the jelly Uko 
plasmodium of Spumarta alba DC a common British 
m>xomyccte Tho sixe colour time and placet whore 
found agree well with Prof McKonny Hughes s descrip- 
tion, but how it should be connected with meteors this 
identification if correct vrould In no way explain 

Aonxs Fry 

Failand House, Falland near Bristol 

The article on “ Pwdro Ser " In your Issue of Juno *3 
has brois^t to my remembrance a tale of a riioodng 
star which fell upon a connection of mine many years sgo 
The man was working in the field when a mass of 
fell upon him I discredited the story at the time but 
this article seemx to lend weight to uie story 1 beHevt 
the man was unhurt The occurrence happened In Wales 

RowLtND A Earp 

Preston Brook near Warrington June 37 
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IHK FRESH nATbR LOCHS OF SCOTLAND* 

A PMHETIC ihterest i» associated with this great 
work \ bdthymctncal »une> of the Scotch 
fresh neater lochs i^hich had been alread) attempted 
m a few instances was in vain pressed up 11 the 
Goiernmcnt in 1883 by the Royal Societies of London 
and Ldinburish and was undertaken in 1837 by Sir 
J Murra> and Mr F P Pullar a >ounfc» Scotch 
man who added to a deep interest in meteorological 
and hydrographical poblems much practical skill as 
an engineer Considerable progress had been made 
when on February 15 1901 Mr Pullar drowned 
in Airthing I och near his own home rh< ice had 
broken immersing 1 number of people he rc&cued 
three and] ensiled man heroic though \ tn attempt 
to sa>o a fwrth As n memorial the bereaved father 
Mr 1 Pullar devoted a sum of 10 oool to the com , 
pletion ot the task so that the book will be an | 
enduiing mcmoml to one who died to sav* others 
A stiff was organised and the work iCNumed in 
th< spnng of 1903 By the c nd of i > b nil the 
Siottish Inhs of anv importance ^,(3 in nunber Ini 
been survevid nd altogether more than 6( otk ^ i id 



floods may be among the causes Mr E M 'Woddey^ 
bum writes on temperatures In that retqiect the* 
bottom water of a deep loch such as Loch Ness varM 
little throu^out the year and is sometimes hardly 
less than 3^ F below the mean tonperature of the 
}ear but conduction produces consumable intermix^ 
ture in the upper layers of water Thu indirect^ 
affects the distribution of plant and animal life and. 
presents some interesting problems which must be 
left without further notu:e Mr L West mves theb 
results of studies of tine phanerogams and hi^er 
cr>pto^ams in seven Scotch lake areas This irara 
like that of the mountains has been much affected 
directlv or indirectly by the Glacial epoch but tlw 
vertical range of the plants strictly aquatic in habit 
depends on a number of factors— auch as the amount 
of humic or other acids in the waters the surrounding 
rocks and the altitude \ full discussion of these and 
sumtnanes of the results form a contribution which 
will be of permanent value to the botanist Dr Caspari 
give» i useful summan of Iriformation about the 
chemical composition of lake waters and has also 
cximined about seven bundled samples of bottom 
deposits from these lochs of which howrever the 
mtneralogical a^iect ts fairW uni 
form as might be expected from 
the gcneraliv similar geological 
conditions Mr John Hewitt writes 
on the distinctive characters of the 
fresh water plankton Dr W A 
Cunmngton on the nature and 
origin of f!*esh water organisms 


Dr C W esenb 


. Lund on various 
blems and Mr 


F c I ^Loch Man* tht lafamcU in Um M ddte D MUnce From B«Ui>aMtr oU Sttvty of ih* 
Scon vh FtMh yrUn Lod t 


in^s had beei taken Biological ind ph>sicii w ^rk 
w IS continued during the next three loirs bit from 
time to time the maps with some of the results en 
nebed the piges of the GcograpJucal Jounal and 
these Uj^elher with much new material are now 
collected into the present work The first two volumes 
contun the text with vanous illustratuns from 
which we are able to reproduce two of the smaller 
si/e the renaming four volumes the tint d nups 
which though it adds considerabh to bulk id cost 
— ire wiselv mounted on linen 
I he first vedume deals with general scientific ques 
tions Prof Chrystal discusses seiches for these 
abnormal oscillations in the water level first noted in 
the Lake of Geneva and first senouslv studied there 
bv Prof Forel— can be obsened on the Scottish lochs 
though on a much smaller scale Thev are mainly 
due as Prof Chrystal shows to variations in boro- 
metric pressure though winds or heavy local rams or 

\ nl Sarm of tb* SeolHth Frwh wmNr Lochi conducted 

tt of ft J4W liortir 


tJjo Oirt^oo of ft JiM iCwrtfc K C B F 
^ /!**®y?**?.**’^.*® *•** ^ Ksport on Um Scmq (Ic RmuI a. 

MO 3122 , VOL 8 ^] 


iberg ] 

limnological prooli 
James Murray on the biology of the 
Scottish lochs According to the 
last named the following pecuhan 
ties are noteworthi —a richness in 
species of Desmids (only approached 
bv the lakes of Ireland) a conqilcu 
ous Arctic element in the Ciusthoea 
the local distribution of mam of the 
one md some of the other and 
lasd> the absence or ranty of oer 
tarn species cbiiamon to the general 
European plankton 
As a prelude to the second 
volume which is occupied by a de 
t iiled description of the several lake 
basins grouped according to thoir 
drainage Drs B N Peach and 
I Horne contribute to the ^st one an article 
on the rel ilion of the lochs to the general 
geologv of Scotland ending with a sketch of ita 
mountain regions and vallev systems and of its tus 
tory during the Glacial epoch In their opinion the 
ice attained its maximum during the earner part of 
this when it buned the whole region in a vast ilheet 
which as thev tell us was met on fiie bed of fiie 
North Sea by another one from Scandinavia and 
thus diverted northwards and southwards In the later 
part of this epoch probably after a warmei*^ Snter* 
lude valley gl^iers which occasionally became con*' 
(luent radmted from the several mountain groups and 
to their action according to the authors ttie 
iMSins are mainly to be attributed In regard to this- 
subject though ft may be thought presumptuous 
venture to remark that both the fitap ilhtstratlAg th^ 
maximum extent of the loe and some statements about 
the erosive action of the latter involve difficulties of 
which it would have beetrwttei* to warn dte ordmafy 
reader <, 

The maps and sections which occupy t^remam^ 


mg four vdumes of the work wUl 


•Upplv 
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felm matenals from mhich he may form his own 
conclusioas In two of the four the intervals between 
the contour lines are differently tinted, both above 
and below water, in the other two this is done only 
for the latter Sections show the relation of depth 
to lengfth, not only on an exaggeraUKl scale but also 
i(which IS of great value) on a true one Most of the 
Scotch lakes occup> actual rock btsins but this fact 
of itself IB not conclusive evidence of their <.rigin 
'Man} tarns in mountain distnetb are probably due u 
the erosive action of ice but no one would attribute 
the Dead Sea to the rooting of a Lebanon gluicr 
or the Central African lakes to ice sheets from the 
Mountains of the Moon F irth movements arc among 
the posHibte causes of rock basins and to which 
agen^ should the Scotch lochs be attributed^ In 
creasM erosion due either confluence of glatiers 
or to a sudden diminution of slope in the vallev floor 
may account for the smaller but difficulties pnsent 
themselves in applying ^his e\pl ination to some of the 
larger hor instance we should expect that if the 
hasui of Loch Mareo had been excavated by icc it 
would be a fairly uniform trough descending from 
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bar from the least valuable part of the text is Sir 
John Murray s chief contribution a clear and concise 
account of the various lakes known to oxut on the 
surface of the globe No abstract could do justice to 
this so replete is it with interesting facts th< collection 
of which must have entailed groat libour for as the 
bibliography shows us they are dispersed among 
numerous public itions lor in iny \ears to como 
this section will be invaluable to all students of 
limnology m the widest sense of the term 
But we must conclude our notice of this encyclo- 
Dffidic work We have to thank Sir John Murray 
\lr L Pullar and their able coadjutors for an admir- 
ible ind sumptuous monui^raph which owing to the 
complete organisation tells us more of the lochs of 
Scotland than Dr H R Mill could ascertain about 
our English lakeland or Dr 1 J Jehu about the llvns 
>f W lies We now know at least as much ibout them 
ind in some cases more as Dthhecque has been 
able to ascertain about the likes of trance torel and 
his coidjutors about those of Switzerland the inves- 
tigators of other European nations about the lakes of 
iheir own countries, or h s m L been accomplished bv 
energetic American siirve\ors on their 
own continent We heartily congratu 
late Sir J Murray and Mr L Pullar 
on this splendid and successful result 
of their labours 1 Cr Bonnev 


IIIE WiniL Vl\ S RULE ‘ 
'T*0 the j^rcat imjciity of people 
in this country the name Sierra 
T eone is nothing moie than the vague 
geographical t\pi ssion of a colony 
situated somewhere in Tropical 
Vfnc i once more f imili irly known as 
the white mins giavt and long 
regirded as the list resort of the 
hopelessly incomptlcnt or the incur 
ibly VICIOUS lhat such i term of 
reproach is no lonf^ei applicable is 
shown in A Irinsformed Colony 
by Mr Alldridge whose personal 
knowledge dates so far bick os 1871 
In a clear and ittrwtive manner 
the author gives a description of the 
m irvellous changes which have taken 
pi ICC as a result of the white man s 
rule Situated amidst beautiful 
sccneiy some 1 ttle distance up the 
Kikelf river 1 rectown the first 
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either end towards the middle perhaps deepening ind I seitleim nt m w the c ipil il md poi t of the colon} was 


broadening a little near the mouth of an} import int 
affluent Instead of this it is nearly blocked in that 
part (where it is more than double its genenl 
breadth) by low islands (Fig i) rising from 
a submerged plateau and besides this th 
greatest depths about 300 feet on the western 
and 350 feet on the eastern side do not corrt 
»ond with any marked topographical features Ihe 
fact also that south of the islands is a narrow w itcr 
iMsin, in^gutar m outline and reaching a maximum 
depth of 330 feet t$ difficult to explain on anv hvpo 
thMis Loch Ness which Is almost the longest of th< 
Scotch lakes (for with Ix>ch Dochfour it exceeds 
twent} four miles) might seem bee luse of its depth 
the maximum^ing 7^4 Stilly 700 feet below sea 
1tFel*'-and of its uniform slopes^ to support the hvpo 
thms of ice-erosion but some evidence might have 

given that its division into two basins was due 
•only to the deposits of the Foyers nver, iar the delta 
of dvft Monston nver on the northern side is more 
atiggestivc of a submerged vallev 
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ori4.ini]h the dumping ground f i the 1 btnied slaves 
dr iw n from all parts of West \fi ic i ind from this 
collection of motley races has grown up a curious 
mongrel population bound bv no family or tnbai 
ties speaking no language of its own and con 
nected onlv by the common bond of \ quaint Fnglish 
patois and a paternal system of b nglish government 
To this has of recent }cars boon added the Hinter 
land peopled bv numerous iboiigmal tribes each 
speaking its own languaj^c pn serving its own 
customs and living under a more or less well deflned 
feudal av stem \s a result i f the former rondi 
tions the Freetown creole has developed a semi 
avilised beinn- with a superficial veneer of civihsa 
tion an overwhelming mass of self conceit and a 
ludierouf capacitv for imitating the less desirable 
qualities of the European Never is he more happy 

1 A Tnuufximd Coloi y Swrwi Um m it wu and u t u ti Pr^ 
fTW P toy l f. Nnum Cwtonu wid UodcvilqMjJ W^th Bv T J 
Sltdndg* Pp XVI 1-368 (London 8««Wy orrf Co Ltd 1910.) Pnbo 
t6t net 
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than when clothed in tslk hat and frock coat Hl 
atrute proudly to church the observed of all obaervep» 
On the other hand we find the aborigine still the 
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I rnna fb ndincft Manli pi oMd to b* of vary g oof untiqu ty 
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untutored savaf,e clothed in his loin cl th ai d little 
elM. carrying out hxa ancestral pursuits )f i^^rcul 
turc ind wir but withal more like bk nd trist 
worth) 

Ihe authn skirts very dehcateh 
the negro prollem in West Africa 
(and we should have welcomed a 
bolder prcsmtitlon of this ques 
Uon from one of his experience) 
but he does not fail to point out 
the evils of the purely clerical 
tem of education which has bmi 
iargeW adopted in Freetown with 
the result that a race of middle 
men traders ind clerks has arisen 
fur whom it is becoming increas 
ingtv difficult to find employment 
An interesting educational experi 
ment is however being earned 
out in the Government school at 
Bo in the Protectorate which is 
of a different character and will 
be followed with much interest by 
those who have the welfare of the 
nem at heart It is intended 
only for the sons of chiefs or the 
nominees of the towm 
object bebg to tram 
to becomit jgood rulers when the) 

g row up There is no attempt at 
lurope^sing them, on the con 
trary it is strictly foroidden 
native clothuig is worn nati\c 
food eateA native customs and in 
stitutions, so far as they are good 
ore encoiltraged tribal patriotism 
IS strengthened and there is no 
intarfereoce with the reltgioua beliefs of the pupils 
Education (M*oceeds on sunpU lines and practical in 
struction forming carpentry, road making 11 
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Kiv«n The retulu ao far are encouragmg and aneM 
a scheme appears to offer the best prospects feur 
evolution of the negro on rational lines 

During the last few years the 
matcri \\ development of the oedony 
has been most striking RaUwai^ 
and roads are spreamng fan*hka 
from the Port of rreetown through 
the bush carrying up the pro* 
ducts of the Manchester looms and 
other hixuries of civilibation mto 
villages where a few years ago the 
face uf the white man had never 
been seen and bnnging bade in re- 
turn a rich harvest of palm oil, palm 
kernels and rubber from tile 
hithcrtfiuuntapped regions of the in* 
tenor The extent of this way be 
lealiscd f rom the fact that the ex* 
poru havodjlMeased threefold in ten 
Years from^po 901/ m 1898 to 
831 m 1907 and the revenue 
from ri7()6if to 359104! during 
the same period 

There is much else of interest to 
which only a brief allusion can be 
made Mr Alldr idge draws a 

striking picture of the condition of 
the Protectorate twenty years ago — 
perpetual inter tribal warfare con* 
Stan t si we t aiding deserted villages 
wi th their f n nge of skeletons 
whitening m the sun and depopu- 
lated distrutn contrasting vUidh 
with the peaceful prosp^ity and 
commercial progress which are now to be found 
on lU sides But the b< it is full of such 
contrasts on the one hand the civilising in 


[lueople the 
tikP children 



fliMiHoee of the tank the ice factory, 
tM teUgraiA, on the other« the ^ndtlte taaoMm 
of the hMsh rudimenUry firtr |irMiMe|d 
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iht law of the Porro th« savaf^e ritutl of 
Btmdu and dominating all the inemdicable 
of the fetish It 3 s an interesting storv uf 
making of empire among the savage races of 


West Afrto which will well repav geru^l and (he 


explanations of natural phenomena have a partial 
character » we are always making suppositions in 
^ regard to an unknown Dr Newbi^, however» 
shows a real preference for the partial explanation 
, and we fear that the teacher would often have to go 
mtiae of the wmio is much enhanced by the numerous ' much further than is here indicated when confronted 
capital photographs of scenery and nati\e customs • with the child's persistent Why? 
with whidi it is Illustrated \V T P . l^e passages on floods drought and deserts 

^ - I or rainfall and vegetation show how well the 

luthctf* w^tes and teaches within the hmits expressly 
^ imposed upon herself Astronomical considerations! 
^HE sixth volume of ^ 


GEOLOGICAL NAiVRE ST! D\ ‘ 

The Book of N Uure Studv 
devoted to what is staled the Physical 
Environment This again is subdivided mio 

Meteorology Sic written by Dr Marion I New 
faigin! and * Geology Ac by Prof W W W itts 
The titles of these subdivisions have been omitted 
curiously enough, from the •headings on pp r and 
9s Both authors in purstiance ot the plan of the 
work guide the 
reader towards 
personal obsers a 
tioa « and Or 
Newbigin espen 
ally aookesses her 
self to the teacher 
and considers 
throughout how 
certain facts are 
to be brought 
home simplv to a 
class Prof 
Watts's pages are 
therefore more 
closely written 
and more enjoy 
able as hterature 
while those of his 
colleague are in 
tmtionally more 

Throughout Dr 
Newtngdn's work 
disra Is a oon- 
slstent attempt to 
impart Just 
enough informa- 
tion to excite in- 
terest! and no 
more The ap<w- 
tles of the centi- 
metre scale will 
be shocked at the 
miUingness of the 
autnor to accept 

* tfovenly results The teacher is invited to 
^hreet attention Ihter to the diEiculbes that 
mdse from careless# measurement In the c<isc 
sriected, however that of the ram gauge (p 25) 
the errors would cause ho difficulty at all, the re^tufts 
wOfdd ilmpty be wrong sit the end of a given time 
and tbm would be no means of Ending out the truth 
TMs Is Just the sort of easy-goii^ procedure that 
voyU! ndt Dus average diM , but does it conduce to 
edtseatioaT Is it not wiser to explain and illustrate 
nMrtbodl of ebsarvationi but to refrain from records 
Dwt esanot be accurate wWdn reasonable llndts? AH 

S'^tltBookorifatiiis Steiy** gtftod W FraT f BNdnd 


sunnse and sunset time summer and winter, involve 
more difficulty, and we cannot see our own way, in 
such insUuction to dispense with the good old- 
fashioned terrestrial globe -one of course without 
an elaborate setting and preferably turning on a 
wire axis sunnorted at one end only Dr Newbimn 
(P 53) leaves this to a later staj,o ind to the teacher 
of geography Meanwhile the child is instructed in 
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nature-study geocentrically and will surely soon find 
s<miething to unlearn 

One point insisted on by the author in common 
with many other writers is that the atmosphere car- 
ries a load of moisture This phrase is of course, 
singularly misleading when appbed to invisible 
vapour especially when the air is said to 

throw down its burden on cooling (p 21, for 
instance where this is stated in three different ways) 
How is the child to realise that the air, when it has 
done this, becomes heavier than it was before? The 
matter was so well treated long ago In Sir A* 
GeQcie’s * l^ysical Geography that it Is wonderful 
how It is slurn^ over in cranary teadiing Surdy 
again ^e cold surface of a hill (pp ao and aa) has 
very little to do with the formation of doud around 
it “Vapour Is used in two senses on pp 19 and 
31 , where invisible vapour is postulated, and yet a 
cloud Is said to consist of vapour Are sve not in 
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our desire to be un technical building in these matters 
without foundations arid was not rluxle> 's onginal 
scheme of Physiography a really sound guide to 
nature-stud} even if it made its appeal to children 
somewhat older than those contemplated in the l^ork 
under review ? 

Prof Watts at anv rate agrees with Huxlc} and 
presupposes in his geolomcaT section a knowledge 
of the fundamental constituents of the earth He 
refers freelv to silica carbonic acid minerals 
mica and even hvdratcd silicate of alumina 
After all is there more in this than is expected of 
the child when he is told to take one quart of milk to 
James Stewart of Auchcncairn and one pint and i 
half to Mistress Campbell of Drumochler? The milk 
the persons and the farms are realities to him nnd 
are therefore eas\ of comprehension Is there any 
objection to making him equalh ’ll ell acquainted with 
the fundamental materials of the land? Prof Watts 
gives the teacher the essential conceptions of j^eologv 
and leaves him to select what is suited to the com 
prehension of his class His stvk is terse and vivid 
nnd the Illustrations selected by him often from the 
photographs of Mr Godfre} Bin^^lev are in every 
way ^orth\ of the text Since the |)rinciplcs of 
geology arc so greatly concerned with the form of 
the earth surface, the making of maps ind models 
is included in the course and the use of the plane 
table so attractive to beginners in geogro '‘hy is 
explained and illustrated Several of the technical 
terms in the chapter on the geological record 
brachiopoda for instance, are not included in the 
index to the six \olunrie8 of the work but the author 
moves on without hesitation— the teacher who under 
takes the geological branch of nature-study must be 
ready to explain such technicalities to his cl Alto- 
^ther we cannot conceive a more effective mtroduc 
non to geology than ts here put forward 
To make two small cnticisms in the diagram on 
p 210 the relations of the upper senes of bras seem 
unnecessarily complicated by a surface-crccp towards 
the valley on one side, and the chapter headed 
* \meou% Rocks ' is mainly concerned with clastic 
rocks and earth movement Since the conclusio 3 
stated are drawn from observation in our onn islands 
glaciers and volcanoes arc more lightly treated than 
in many popular works Prof Watts has not gone 
out of his way to be popular, and has succeedra in 
being so in the highest of all senses 
Prof Walthcr in his Vorschule der Geologic 
has set much the same goal before himself In five 
years his simple little book has run into four editions 
and still forms a treatise thot can be casil} slipped 
into the pocket The author is one of a band of 
German leaders in education who wish to see geology 
taught in all secondary {hdhere) schools He here 
leads on his reader to observe nature out of doors 
and in a number of practical exercises <tho\is the 
varied activities and changes on the surface of the 
earth His diagrams are equall} simple nnd con 
vinclng, whether of a tree forced to modif\ the form 
of Its stem through the down-creep of a talus (p ii) 
or of the formation of a granite tor (p iq) by suc- 
cessive stages of decay Even Dr Neviblgin would 
shake her head over Prof Walther’s ram gauge 
(p 4a); but his charming directness of style gives 
one grost conildenoe in his experiments He permits 
us chemical formulte and even crystallographic 
systems, yet his w(»k is quite unlike the text-lrnks 
familiar in German schools^ His little local sketches 
such as the section of\i swampy area in Fig 30 are 
real lesions in geography, iMeed we have shown 
these pictures to a doin In the field in explanation 
of the broad featuip of a landscape We nia> differ 
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with him on small points, such as his tr ea h ri^ t of 
trough faulting which surely ansOs most frequent!^ 
through the faulting of a fault by one of oppOsitei 
hade, but he ^des us onward from our first otteeryte* 
tions on a hllludo until we can grasp the compleiddes 
of a gedogical map He expe^ us to purchase one 
and use It and supplies Index maps for all the 
German surveys with considerable lists of literature to 
assist our summer holidays This confidence in the 
attractiveness of his subject is one of the dmrtns of 
Prof Watther*s treatise but we must remember that 
he appeals to pupils trained by longer working hours 
than our own and to the sons and daughters of a 
people that regards education with respect 
Dr Haas in ^Dle vuUcanischen Gewalten ' adds 
one more to Herre's senes of popular saentific mono- 
graphs The black4etter type and occasional sen 
tences in the long blacl^letter style show that it is 
intended for general readers beyond the colleges It 
is not concerned with personal observation but con 
tains logically stated the resuWs of a wide range of 
research The description of a volcano in time Intro- 
duces us to earthquake problems and the constitution 
of the earth s interior Though the writers referred 
to are naturallv for the most part German the author 
has read widely and even quotes (p 97) Albert Brun’s 
vicu that the volcanic cloud consists of salts of 
ammonia This leads on to an interesting discussion 
of how volcanoen might be produced without the 
presence of water In the original igneous mass and 
of StilbePs theory of the formation of calderas by 
magmatic expansion and subsequent sinking of the 
central areas There is much in this popular 
work that will be useful to the teacher of geology, 
and the illustrations of dust-clouds and lava flows are 
refreshingly recent after the oftJrep<nted woodcuts to 
i^hich ue have become inured 

a J Colk 


THE MEDIUM OF CEJ ESTIAL SPACE 

T he physicist knows well that the problems with 
which he has to deal are insignificant or at 
best subsidiar} when compared with the great ques- 
tions so Intimately connected What Is matter? and 
What IS sether? The astronomer though he observes 
the operations of nature on a vaster scale, dealk with 
roblems of a less ultimate diaracter Thus when 
e seeks to investigate the properties of that medium 
in which the solar system and the stars alike are 
moving he is far removed from any metaphjrsicat 
abstraction, and only seeks the answer to ^rfectlv 
definite concrete questions coifcerning the trans- 
parency and dispersive qualities of the medium But 
if the questions are concrete, they are by no means 
simple, and though the last two years fuve seen a 
simultaneous attain on the problem on several con- 
verging lines the main result *1181 been to make us 
realise the immense difficulties which lie ki the way of 
a definite conclusion 

Whether there is a general absorption of 11^ In 
space from whatever cause arising, is a point which 
SHggests Itself most obviously WJt^oqt at^i^uting 
any absorptive power to the sether itsw, It Ds eiunr to 
see reason for inferring that a loss of light does 
take plactf) The streams of meteors which enter our 
atmomere have not always been within the^pheriei 
of Influence of the solar system but have pfwably 
come in Incalculable numbers from outer space* Xherd 
Is a continual drain oti atpioaf^em of the stin 
and planets owing to the loes^of the fastestrmoving 
molecules. The empty spaces xriiich nave been found 
to exist in tiie midst of the densest star cgHids, and the 
curious rifts vthkh Interrupt the contimuty ci osrtiin 
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nebuUe, suggest the presence of obstructing 
l^ulous masses such as that which was only revealed 
Iby the CHitburst of Nova Persei It Is thus reasonable 
to suppose that a sensible amount of absorbing matter 
oxisto In space But to form a ciuantitative estimate 
^its effect Is a task of which our increased knowledge 
makes us only the more appreciate the difficulty 
The problem would be simpler if we could accept 
the conditions supposed by the earlier astronomers 
For them the extent of the universe was indefinitely 
large and the distribution of the stars roughly uni 
lorm Moreover, they imagined that the intrinsic 
brightness of all stars was nearly constant and that 
the observed differences of magnitude wore almost 
lentirely attributable to the effect of varying distance 
But for an effective general absorption wc ought 
In these circumstances tc% expect the whole 
to shine with the average brilliance of a stellar sur 
face, and Halley in supposing otherwise, was guilty 
of a simple error TH^jj^uth of this was percejved by 
Cheseaux (1744) and later by Olbers (1823) and both 
astronomers inferred an extinction of light in spau 
without estimating its amount or even supporting it 
by direct evidence rather than admit that the universe 
was finite The first estimate bas^ on these premises 
was by W Struve in his Etudes d ’Astronomic 

Stellmre (1847) a work of great historical interest 
Using the data provided by Herschel’s gauges and 
the counts of Bessel and \rgclander Struve concluded 
that light coming from the mean distance of sixth 
magnitude stars suffered a loss of 8 per cent of its 
intensity But we have ceased to regard as valid the 
premises on which this conclusion was based Wc 
Know now that the variability of the intrinsic light 
of the stars is so great that distance can no longer 
be considered as the chief factor in dctcrminii^ their 
Apparent magnitudes There are also grave difficulties 
m the way of assuming that the universe extends with 
finite density to an infinite distance Sceliger has 
pointed out that unless the Newtonian law of gravita 
tion be modified an infinite strain will exist at ever^ 
point, and even if the smallness of the total bght 
of the sky be accounted for by some kind of absorp- 
tion « thermal difficulty remains, for any part of 
an infinite and eternal universe will be as it were 
within an isothermal enclosure and the temperature 
fit every point will be at least 6000® C Such con 
siderations and the facts of observation have led 
<us to abandon the Idea of an infinite universe and 
Newcomb asserted not only that the system of the 
stars was finite but that there was no evidence that 
any extinction of ll^t In space occurred That will 
not hinder us from seeking for evidence If wt 
possessed a knowledge of the spatial relations and the 
iutninosities of the stars if in a word wo held the 
key to the sidereal problem, we should be in a position 
to assess the absorptnn of light in space But with 
•out assessing the loss of light according to distance 
the sidereal problem cannot be solved In fact the 
problems arc interdependent and it may be long 
before a satisfactory solution Is reached 
There Is, however, a subsidiary line of attack possi 
ble The absorption may be selective in its character 
or in other words its amount may be a function of 
the wave-length This will be the case if it is due 
to scattering by particles the dimensions of which ire 
of the order of a wavelength of light It is not abso- 
lutely clear that a similar effect may not be produced b> 
the ffther itseff In either cafii a corresponding dis- 
perskm is to be expected, and the rate of propagation 
wiU depend on the colour of the If any celestial 

pimocnenon be carefully observed which Is strictly 
loosed in space and in time the relative rate of 
trailsmlision for different parts of the spectrum can 
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be detected Newton approached the subject from 
this point of view and suggested the eclipses of 
Jupiter^s satellites as suitable phenomena for invesd- 
gation It IS welt understood now that the conditions 
of a gradual eclipse arc quite unfavourable for the 
detection of sibtlc colour changes, and the distance 
in this case is altogether too small The clrcum* 
stance^ of stellar aberration have also been invoked 
to set a limit to the possible dispersion But the 
sensitn cness of this test is also too small, for a differ- 
ence of as much as one half per cent in the rate of 
transmission would at best produce a spectrum o i' 
in length (and this is about the e^ttimatcd width of 
the fine micrometer wire of the largest retractors) 
As nothing of this order is to be lo< 3 c^ for a finer 
test must be sought \rago conceived the possibility 
of detecting a change of colour in \ enable stars 
according to the light phase Contenting himself 
with the simple inspection of certain varmbles he 
concluded that there was no such effect As a matter 
of fact more careful observers h ive notic^ a change 
of tint accompanying the change of brightness, but 
even so the natural explanation is to be found in the 
physical character of the stars This illustrates the 
nc^ for a cautious interpretation of results, as well 
as for the most laroful and refined methods of 
observation 

A great advance in practical methods has been 
made recentl> by M Nordmaiin of Pans His plan 
has been to study the light turves of certain variable 
stars using the light from different regions of their 
spectra in accordance with the belief that a sensible 
dispersion in space must produie a want of simul- 
taneity in the respective curves With this object in 
view he designed an ingenious modification of the 
/ollner type of photometer By Us means the light of 
(he star examined can be compared with an artificial 
star produced by condensing on a small hole the 
light of an Osram lamp fed by a constant current 
^fore entering the evepicce the light from both 
images passes through one of three liquid light 
filters, and thus the comparison is made in m green 
or blue light as desired Whatever opinion may be 
formed of the validity of M Nordin mn s conclusions 
it IS fair to say that his apparatus has been admirably 
designed and that much is to be expected from the 
s)stematic application of his method to the study of 
coloured and variable stars 1 inding the atmosphere 
of Pans unsuitable for delicate researches of this 
kind ho took his appiratus to Biskra in Mgena, 
where he spent several months in 1907-8 Unf<M-- 
tunatel) the climate of this station did not fulfil 
expectations, owing to the prevalence of sand storms, 
and this fact may account for a certain want of con 
tinuity m thi observations m a research which 
demanded continuity as a neccssarv condition of com 
plete success 

M Nordmann studied chief!> the stars 0 Persei and 
X Tauri But before alluding to his results we may 
refer to the nearly contemporaneous work of M 
likhoff of Pulkowa M Tikhoff has conceived more 
than one ingenious method of attacking the problem 
of dispersion in space One of these is In principle 
the same as that of M Nordmann but differs from it 
in emplo>ing photography instead of direct visual 
estimates By using bathed plates the region of the 
star examined is photographed through certain 
screens which are prepared in such a way as to allow 
only light belonging to restricted ranges in the spec- 
trum to be effective Thus an orange screen may be 
expected to give results comparable with those 
obtained by visual methods while a blue screen wnU 
give photometi^c estimates in the ordinary photo- 
graphic region of the spectrum Bv this method M 
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Tikhoff studied the variables RT Persei and W Ursae 
Majoris Some years previous^ he had compared the 
vek^ty curves and the light curves of the *<tar!» 
I Cephei and s Aqudse, which are ^ell-kpown i»pectrQ- 
scopic binaries and variable stars Inasmuch ns an 
accepted theory of the physical nature of start' of this 
type is sUU wanUngj this method must be considered 
radically unsound. 


this method must be considered 
But more recently M TikholT 


has had the happier idea of comparing the velocity 
curves as determined from hnes In separate regions 
of the spectrum Theoretically, this would seem tu be 
the method of all those whl^ have been sugf,ested 
\khich IS the most free from objection But it ih 
doubtful whether among the spectrographic obscr\ i 
tions already made even of the highest class suitable 
material exists for the successful application of the 
method It is certainly possible to criticise on dehntte 
and practical munds hlM Tikhoff and Belo|>olsky s 
discussion of the case of Aurigse 
The results already obtained may be tabulated 
thus - 


Rmihi* 
680 4P 


Authority 

Nordmsnn 


Tikhoff 


jB Pertei 680 4p 13 Nordmsnn 

A Tsuti 30 

RT Penei 560-430 4 Tikhoff 

W Unae Msjoris. 625-3 So 10 

6 Anrigte 450-400 10-20 

The third column, which alone requires expl n ition 
contains the retardation, expressed m minutc<^, of 

some event observed in blue light over what is sup- 
posed to be the same event observed m light of greater 
IS a\ e-length Ihe event in the first four casts is the 
light minimum of the star while in the fifth case it 
is the disappearance of the radial component of the 
velocity relative to the Sun Unfortunately we have no 
trustworthy determinations of the parall txes of these 
stars Pritchard s values for Persei and & Aurigne 
are near o 06' and M Tikhoff himself has found the 
parallax of RT Persei to be insensible Ihus wc 
can only note the qualitative agreement in the sign 
of the lag in all cases which suggests that blue 
bght is transmitted through space at a slower rate 
than light of lon^ wave-length Yet the results arc 
liable even on this ^und, to serious criticism which 
has been expressed lorcibly by Prof Lebedew It is 
not surprising that close inspection shows that the 
data in the case of iB Aungoi are not self-consi tent 
But in the oUier cases wc cannot be certain that the 
observed event Is really synchronous In its origin for 
different qualities of light Hits es^ntial condition 
may be nullified by the physical character of the star 
as for instance by a selcGtively absorbing atmosphere 
of the occulting body Prof Lebedew is entirely 
right in suggesting these criticisms but they do not 
prxjye that the memum fillmg space is without disper 
rive power and even If this fundamental question is 
left open, it is to be hoped that researches will he 
cmitlnuea on the same lines, for the ingenious 
methods of MM Nordmann and Tikhoff bid fair to 
extend our knowledge of variable stars in a most 
helpful way 

Meanwhile the Im6 of direct Investigation of a 
posrible selective absorption in space has been 
rollowed If two stars the intensities of which are I, 
and 1, require exposure tbnes T^ and T, in order to 
register kqages of equal density 00 a photographic 
plate we may put (after Schwamchild) 

A priori We might axpeat the same effect to be pro- 
duced by the seme incident energy, or As a 

mdtter ot fact, a numbei^ of bdl^^dent researches 
nave suggested that f is imich nearer the value 0 8 
This deft ri e nc y in value of p has been attributed 
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to the properties of the photognpfafc plate 
occurred to Prof Turner that the fact might have Rl 
origin in cosmic causes He had deduced Atgn tA 
Greenwich astrographk results that * when 
of exposure is predonged in the ratio of -five su^i 
tudes the photographic gain is femr magnltum* 
7 his result which has been reached by others In moie 
or less the same form is equivalent to the above 
statement that ^noS A number of facts connected 
with visual and photographic magnitudes could thus he 
leconciled by supposing that the small particles dis< 
tnbuted in space actually produced a selective scatter 
mg in accordance with Lora Rayleigh's law 
It seemed as if a crucial test was at hand to try thli 
h>pothe$is It was only necessary for M Tikhoff tc 
ipply his light filters and to see whether the apparent 
law of nhotographic action was the same for the 
blue stnnij,ht which afff^ts the ordinary plate, and 
for the visual ravs to which the bathed plate is sens! 
tlve ,Thc expen ment was itVimediately made, and 
the first results seemed to bring a striking oonffrma 
tion to the h>^thesis M Tikhoff found that 
to 079 for the photographic ra>s, but that jpasoqx tc 
096 for the gn^n-yellow rays But Mr Parkhurst 
of the \erkes Observaton who has made a special 
study of the subject of photographic photoffietry 


strikes a note of warning Under conditions appar 
cntlv similar he has obtained ^noS8 for the ordinary 
plate and p^o^i for the bathed plate with colour- 
niter IhesG results go in the opposite direction and 
must be attributed to the different plates (Schleutsner 
and Cramer) and filters employed Mr Parkhurst con 
eludes that if cosmical causes played any part in the 
matter they would be completely maskra by photo* 
graphic effects 

The inter relation which has been noticed between 
the problem of absorption in space and the problem 
of sidereal structure nas naturally engaged the atten- 
tion of Prof Kaptejn, who has been the most 
prominent and assiduous student of the latter ques- 
tion during recent years He has noticed that the 
marked defiacncy In the numbers of the fainter 
classes of stars is e<]ually apparent in all directions of 
the sk> Unless this p^uliaritv is attributable to the 
effect of general absmtion^ we must suppose that 
the sun is situated at me centre of the unlve^se^ and 
though such a thing is perfectly possible, it is not 
spedrily probable Kapteyn prefers to admit an 
absorption of light and provunonatly eatunated the 
loss required bv the hypothesis of nearly constant 
star-density as noi6 of a magnitude for stars with a 
parallax of 0 More recently fie has brought for 
ward an interesting argument of a qualitative kind 
Ml^s Cannon's ctasslffication of star spectra diitin 
guishes between two classes which differ only in 
showing greater or less relative absorption in < 
violet end of the spectrum \ft:turus is the type d 
the stars less affected while « Casslopeito Is tiie 
of those more affected in this way If tiie |a*ot^> 
is not intrinsic in the stars themselves, stars bemg 
ing to the Arcturus class should bb nearbr to ua 
Stars like « Cassiopeise Hence the former dasSfi^ould 
cm i^e average, possess greater proper motiotUr Pul 
to tile test 45 stars of the « Cassiopeiss dfvirioiv gavf 
an average centennial preper tnotion 1x4* and sj 
stars of the « Bootis division gave Thus^ thi 

Idea Is conffrmed that the disdnetion h due to aolorp. 
tion in space A number interbbtihg points are 
involved m this line o( acffumeat and It is to be 
hoped that it will be htrUm tetihWl by^ ei^teodl^ 


Quite latety Pro# Kapteyn |»at paliilj^ihed a 
and moft extended reMirob on uie aubFCh 
tn fWs he Investigates ^ qjnnount <4 ndtotive titoiprpt 
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'dfiOk and starts from the pnnciple chat the pheno- 
meikon must manifest itself in this that cetens 

r iu 9 the more distant stars will be redder than 
Oeorer ones As a measure of redness he em- ! 
plq3ni the difference photo^aphic mtnur visual 
iMgnitude derived from the Draper catalogue and 
tlw ^ward revision It would he profitless to use 
direct determinations of parallax for the material at 
hand is far too scanty and untrustn orthy Henct be ^ 

derives the measures of distance from his own statis 
Ck^ discussions which have enabled him to express 
the average parallax of a star as a function of its 
ftvagnitude and proper motion The necessary data 
have thus been found for 1^33 stars, and separate 
equations have been formed tor the different spiral 
cutsses and certain ranges of proper motion within 
each class It is impossibk here to follow the rather 
complicated discussion «n detail but the result 
obtained on certain simple assumptions as to the 
nature of the scatter^ g of light implies a loss of 

0*00867 of total lights 0*00945 of mag for photographic rays 
0x0437 „ sO'oo^S M vuuat rB3f9 

in the case of a stnr the parnlhx of which is o i' or the 
distance of which is 32 6 light years Kaptejm con 
aiders that these numwrb represent lower limits and 
finds no difference between galactic and extra galactic 
regions of the skv so far as selective absorption is con 
cerned 

Despite the contradictory nature of the evidence 
it must be felt that the whole subject is full of interest 
It IS now receiving the most critical and exhaustive 
discussion, and the need for fresh material will stimu 
late original and appropriate observations It is 
pleasant to learn from Prof Kapteyn that the 
plan of work for the 60-inch rcnector on Mount 
Wilson includes special provision for this line of studv 
Efforts directed with a serious purpose and pursued 
with sinoerit} do not go unrewarded thouffh the 
shape of the reward may not always be according to 
expectation HOP 

NOTES 

The list of Birthday Honours was published on Fnd^y 
last but as usual men of science do not figure largely in 
It Among the new Privy Councillors we notice the name 
of Sir William Mather who has done much to promote 
technical education The honour of Knighthood has been 
conferred upon Mr H Hall His Majesty s Inspector of 
Mines for the Liverpool and North Wales district and 
Dr A Hopkinsoif Vice Chancellor and principal of the 
Victoria University of Manchester Colonel P B Longe 
Surveyoc-General of India, and Dr R T Glazebrook 
P R S , become Companions of the Bath (C B ) Mr 
J H Manhall, directc^eneral of arclueology in India 
Mr C MIchis Smith director of the Kodaikanal and 
Madras Observatones, and Dr M Aurel Stein super 
Intwdent of the Archieolagtcal Survey, Eastern Circle are 
appointed Commanders ^ the Indilan Empire (C 1 £ ) 
Tbf order of C M G has been conferred upon Dr A D P 
Hodges# principal medical officer of the Uganda Pro- 
tectoratHi in re^nitlon of his services in the suppression 
of sle^dng sickness and Prof T W Edgeworth David 
FfR.S k of the University of Sydney Mr C O Water 
bottse of the BrhUh Museum Natural History), has been 
^^Intod a (jpcnpaalqn of the ImpetUd Service Order 

WDdiAK RANSayi F R.S ^ has been elected 

an ** Assodd tirangep of file Pads Academy Sdenoesi 
fai fii4 ^ace of the late Prof Alexander Agassis 
Tim A lbe rt medal of fha Royal Sodely of Arts for the 
^urrcait has been awarded by fiie council to Madame 
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CuHe, for ttic discoitry of radium Ibe dlscoiery which 
w as the outcome of Prof Becquerel s researches into the 
radio-activity of uranium and its compoimdt was made 
jointly by Madame Curie and her husband Prof Curie^ 
professor* of ph}SicB at the Sorbonne In 1898 Prof Curie 
died in April 1906 and in Ma> of the same year the 
faculty of sciencf^ paid hi$ widow thf^ distinguished honour 
of appointing lier his successor She has since con- 
tinued on her own account the researches she commenced 
in association with her husband Th^ Davy medal of the 
Royal So(tot> was awarded to Prof and Madame Cune in 
1903 and the importance of the discovery has been fully 
recognised b> the scientific world 

Tnx King has consented to become Patron of the Royal 
Sodet\ of Arts in succession to King Fdward the Seventh 
who became Patron on his accession after having filled tha 
office of president of the soriPty for thirt> -eight years 

Tiia President of the Board of 1rade has appointed a 
committee to inquire what degree of colour blindness or 
defective form vision in persons holding responsible poti 
tlons at sea causes them to be incompetent to discharge 
their duties and to advise ivhethcr an\ and if so, what 
alterations ore desirable in the Board of Trade sight tests 
at present m force for persons serving or intending to 
serve in the merchant service or m fishing vessels or in 
the way in which those tests are applied The committee 
consists of the Right Hon A H D Acland (chairman) 
Lord Rayleigh O M F R S Sir Arthur Rdcker F R S 
Mr Raymond Beck Captain T Golding Prof F Gotch, 
FRS Mr N Hdl Mr £ Nettleship Mr J H Parsons 
Prof J H Poynling F R S and Prof E H Starling 
F R S Dr W Watbon 1 * R S and Mr S G Tallents 
will be secretanes to the committee 

With reference to Mr Winston Churchill s ifatement iil 
the House of Commons on June 16 that the fime has 
; now arrived when a dehnite effort should b^ made to break 
new ground and set up a higher standard of safety in 
mines, we learn that a committee, a]>pointed b> the council 
of the Royal Society of Arts and under the chairmanship 
of Sir Henry Cunynghame K C B is now considering the 
relative merits of a number of Iifi saving appliances which 
have been submitted in response to an offer under the 
Fothergili Irust of a gold medal or prise of aof for the 
best portable apparatus for enabling men to undertake 
rescue work in mines or otlier places where the air is 
noxious The committee of the society Is In oommunlca 
tlon with the South Midland Coal Owners Mine Rescue 
Experimental Committee which Is also conducting 
exhaustive inquiries with the view of discovering the most 
suitable apparatus for use m the South Midland coal- 
fields 

The King held his second Accession Court for the recep- 
tion of addresses at St James s Palace on June ss Among 
tile addresses presented were eight from universibet and 
a number from learned societies The King made special 
replies to the Universities of Oxford Cambridge, Edin- 
burgh Dublin and London To the representatives of 
Oxford University his Majesty remarked — It U my 
desire to follow the example of my father and of Ouean 
Victoria in sustaining and in fortifying those seats of leara 
ing on whose prosperity and influence the cfaaractsr 
and repute of our civilisation largely depend. Among 
thorn the University of Oxford, with its world 4 amous 
traditions of steadfastness and loya^y, will ever bold an 
honoured place ** The reply to Cambridge University 
included the words — Your famous Unlver^ ma^ count 
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Upon my sincere goodwill, and, like King Edward, 1 shall 
watch its progress and expanrimi with lively Interest 1 
am convinced that you will not iail In the responsibilities 
with which you are charged, and that the seal for truth 
love of learmng and a high ideat of character and conduct 
wiU ever be cherished and fostered In your midst To 
the Edinburgh University repreeentatlves the King said ^ 

It gave me giest pleasure to Itaten to the record which 
\ou have recited of the growth and increasing prosperity 
of the University of Edinburgh, since the time when as 
Prince of Wales, my dear father matriculated as a student 
The work of the universities is of for reaching importance 
to the welfare of my people and 1 feel confident that every 
extension of the sphere of their InBuence will be attended 
with beneficent results 1 shall follow with deep interest 
and continual good wishes the work which it being done bv 
vouT university in furthering the advance of sound learn 
ing and education The rqply to London Universit> m 
eluded the words — * King ^ward watched nlth keen 
interest the continuing prosponty and progress of the 
London University He understood how much the strength 
and reputation of our country depended upon the moral 
and intellectual culture of her sons and daughters He saw 
With pleasure the distinction and thoroughness with which 
the London University invested higher education in the 
tapitnl You may be assured that the fortunes of your 
university wiU ever be near my heart and that I shall 
btl^ays take a lively interest In your welfare 

Quesn Albxandra received Captain R F Scott at 
Buckingham Palace on Saturday last, and expressed her 
deep interest In the forthcoming British Antarctic Expedi 
tlon Her Majesty presented Captain Scott with a Union 
Jack to be carried with Uie expt^ition and to be planted 
at the most southerly point reached A telegram from Vew 
Zealand announces that the it>omrnion Intends to present 
the expedition with a quantfty of coal and other stores on 
its arrival at Lyttelton Ttle Terra Nova left Madeira 
on bunday for Slmonstown, where she is due to arrive on 
August I Captain Scott is to tall from Southampton on 
July t6 and Is due to reach Capa Town on August j and 
to leave there on August 13 The Terra Nova should arrive 
at Lyttelton on October 14 set sail on November 15 for 
the Antarctic and reach ^ bate on King Edward VII 
Land on December 15 

Tub Twtot correspondent In BerUn states that the pre 
lunlnary expedition to Spltgborgen for the purpose of study 
mg Arctic conditions in connection with the projected 
Zeppelin airship Polar expedition will leave Kiel on Satur 
day next in the North German Lloyd steamship Mofns 
which has been special^ fitted up for the purpose It is 

said that Prince Henry of Prussia as well as Count 

Zeppelin, will take part in the expedition which is expected 
to last some eight weeks 

Accordimo to a Geneva correspoadent of the Times an 
Important Swia scientific expedition left last week to make 
researches in the Cordilleras baaln of the Andes The 
expedition is in charge of Prof O Fuhrmann, of the 

t University of NeuchAtel, and It will probably be absent 

two >eani 

Ma Rodii* NxWaTSAD, lecturer in economic entomology 
find parashdbgy at the Liverpool School of Tropical 
Medicine, and a mmnber of the Entomological Research 
Committee of the Colonial Dflce has gone to Malta to 
^vestfgafe tffc problem eiWdng tlwre of the menace to 
^ the, satid-lly Hie rmdn coat of tfie expedifion 
will be covered by a igecfatl gnmt friMn the adviso^ com 
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mittee for the Troph^el. Diieawi Reeeerdi Fknxl (ColonM 
Office) 

The discovery of an Immense reef of free-nulling gold 
ore near Stewart, at the head of Poegand Canal BritlAb 
Columbia is reported. It is stated titat the reef has been 
traced for nearly twenty miles and naturally there has 
been a great rush of miners and others to the locafity 

It is stated in the Scientific AmtHean that a fund has 
been started by Mrs E H Harriman for the collection of 
complete data on mammals and other animals In the North 
American continent, and that Dr C Hart Merriam, dilel 
of the Biological Survey of the U S Department of Agrl 
culture, is about to resign his position to take charge of 
the work 

A Rbuter message from Algiers states that two violent 
earthquake shocks were felt at that place, and throughout 
the west of the department at 1 30 on the afternoon of 
Friday last Later telegrams received in Paris on Tuesday 
state that earthquake shocks continue to take place In the 
district of Aumale, that Dowar el Enoch suffered particu- 
larly and that twelve lives have been lost. 

\Vb regret to learn of the death, at eighty-one years of 
age, of Mr C Grevitle WUUams F R.b author of many 
papers In organic chemistry and for some years assistant 
to Lord Playfais in the department of chemistry of the 
University of Edinburgh 

Tub dthenaeum announces the death, at the age of 
Seventy five years of Dr Julius Wemgarten, professor of 
mathemabes in the University of Freiburg im Brelsgau 

Mr S ^ Stewart wHcums death at the advanced age 
of eighty four occurred through an accidsnt at Belfast mi 
June 15 was a distinguished I nth botanist and geologist 
and until recenti) curator of the Museum of the Belfast 
Katvirql History and Philosophical Society Mr Stewart 
contributed valuable papers to the Royal Irish Academy 
and other scientific societies and wrote m conjunction 
with the late Mr T H Corry the standard work * A 
Flora of the North-east of Ireland, ' brought out in x888 
\lthough jointly planned die early death of Mr Corry a 
few years before publication left the chief execution^ of 
the project to Mr Stewart Nearly seven years later a 
Wlua^ suppleinent was publl^ied by Mr Stewart In 
collaboration with Mr R* U Praeger in the Proceedings 
of the Belfast Naturalists’ Field Chib Mr Stewart’s 
contributions to geology were also most original and 
important He was an Associate of the Linnean Society 
a Fellow of the Botanical Society of Edinburgh, an hoa 
associate of the Belfast Natural History and Philosofffifcal 
Society and one of the founders of the Belfast Naturafists 
Field Club 

Thx Times announces that a memorial to Lieut Boyd 
Alexander, the explorer, who was murdered In the French 
Sudan in April, and his brother, Captain Claud Alexand^ 
who also lost his life In Central Africa whjle ^*g^ ^ 
smentlfic exploration, has Just been completed at Wmey 
House, Cranbrook. A febeet of Water on dtt estate bis 
been laid out as an exact reproductioa In miniature of 
Lake Chad from plans by Lieut. Bpyd Akomndet On ^ 
islands and bSnks of the lake ato r^moduc^tfqhe of thatchad 
native huts, and there Is pr e se rved on lha a(fjaceat lawn 
one of the boats in which the iHkpuulaiyGoaliog Expedition 
tnade Its way down the river Vo to the Nila. 

A oouPUVXMTARy bsoquet to soma iIm redpmita of 
the l4ary Klngilsy medal of the Uvarpool Seh^ Of 
Troolcal Medicine raa glvnn hv the rtialftnan Of this 
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Saturday last, when Siurgeon^General Sir Mfred 
ICMgh, C B , who was one of the speakers said he had 
aMfenvoured to help science in the appointment which he 
Bid lately vacated. His special mission was to endeavour 
bring Into the counsels of the War Office a realisation 
el the fact that medicine was an applied silence and that 
it Was not concerned merely with the treatment of disease 
hut with its prevention 11)6 problem of making th 
m^cs habitable was easy and they could make such 
countries as West and Central Africa as salubrious ah 


Liverpool if they would only take the trouble to think 
about It and would organise for the purpose Medical 
aelence had also a definite relation to war He described 


the work of Sir David Bruce in practically stamping out 
Malta fever Thanks to applied medicine there had Wn 
added to the Indian Army for defensive purposes last >par 
the equivalent of two battalion/ 


liiB Cavendish lecture will be delivered to the West 
London Medico-Chirurgical Society to-morrow by Mr 
Thomas Oliver, who will take as hts subject Lmpxema 
and some Problcins Connected Therewith * 

Tub summer meeting of the Junior Institution of 
Engineers will be held in Dublin and Belfast from July lO 
to 33 Ihe proceedings are to be opened by a rccLption 
at Trinity College Dublin by the provost and professors 
of engineering and afterwards a number of engineering 
works Ac , will be visited 

Tub autumn meeting of the Iron and Steel Institute 
wiU take place at Buxton on September 26 to 30 

1 HE necessity of applying what may be called the 
* intensive method of treating some questions of Indian 
ethnology is enforced by a paper recently read by Sir R 
Temple before the Royal Society of Arts on the people 
of Duma and by the discussion which followed The 
authonties are at issue on the order of the Invasions from 
which the present population resulted Sir R Temple 
thinks that the order of entrance into the peninsula was 
Mon Khmer fai or Shan Hama or Burmese Sir J G 
Scott believes that the Shan if they migrated at all 
formed the third body of newcomers but he prefers to 
suppose that the Shan never migrated Again as regards 
rcii^on, Sir R Temple treats the vast majority of 
Burman Buddhists as Ammists Animism taking the form 
of Nat wofship Mr K Colston, on the contrary, holds 
that though Nat worship may be animistic in origin it is 
an integral part of ^uddhlsm, analogous to the Deva 
worship in Ceylon These two authorities are again 
hopelessly at issue In their views as to the period when 
Hindu influence became powerful in the countiy 

Thx Iron styles used for writing in India are interest 
ing, because it is thrAgfa tbam that the types of the 
present Scripts have been determined, the circular class of 
a 4 ^habets, like the Onya or Burmese depending upon the 
Ottceniity, In order to avoid breaking the material, of 
moving the style in a curve, not in a straight line along 
the fibre of the palm leaf Mr I H BurkiU in voL vi 
part i of the Journal of the Asiatic Society of Bengal 
for die current year describes a large coHectkm of thesi 
styles He arranges them in no less than thirty seven 
typed, beginning with the most simple form, like a porcu 
^na qulU and i^ually dbveloping^ into the most intricate 
ini elaborate shapes. 

la tbe ]uoe number of Man Mr T M Jpyce desenbet 
s0ae curious wooden engraved blocks used by the 
Jbuelmngo bf dm Belg^m Congo for ornementing their 
fcodips oq festal occasions, and for staining palm cloth and 
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embroider> fibres with a red pigment prepared by bruising 
the wood of a tree known as tukula They are good 
examples of the work of this naturally artistic race It 
IS remarkable that like our mourning rings the heir of a 
dead man, bl ting as ihicf mourner distributes a number 
of these articles to the immediate friends of the deceased 
as mementoes 

\ GOOD example of the rain making chiefs to whom 
Prof J G Frojter first directed attention is to be found 
m a paper on such functionaries in the Gondokoro district 
White Nile, contribute<l to the June Issue of Man by Mr 
W E Cole The rain maker shows considerable shrewd 
ness in his proceedings lie alwa>s builds his village on 
a hill slope which he knows attracts thf clouds He 
Hmcarfl himself with wood ashes and wears a number of 
i harms Then he produces a pot in which he keeps his 
ram stones generally pieces of crystal aventunne or 
amethyst found on the neighbouring hills These m the 
true spirit of mimetic magic he covers with water and 
taking in his hand a peeled cane split at the top, he 
beckons towards him the clouds if his people need rain 
Sometimes he maliciously diverts the ram clouds towards 
homq unfriendly tribe If by ch me* his Incantations fail 
he announces that some hostile chief m the neighbourhood 
has stolen the rain ibis often leads to a raid on the 
offending village and to many broken luads 

Tub Bulletin of the Johns Hopkins Hospital for May 
(xxi No 330) is devoted to an Important article by Drs 
Crowe Cushing and Homans on the results of removal 
of the hypoph>sis cerebri or pituitary bod> a small 
glandular organ at the base of the brain Methods were 
elaborated whereby the organ could bo removed without 
injury to the adjacent brain In dogn the most striking 
features following removal are development of a state of 
obesltv, alterations in the sexual organs and skin, sub* 
normal body temperature sugar in the urine psycJiic dis- 
turbance and finally death— alt of them symptoms which 
have occasionally been noticed m man m connection with 
rumours of the pituitary body The paper makes a very 
notable addition to our knowledge of the functions of this 
organ 

Thb difficulty of deciding whether butter is genuine or 
adulterated is illustrated in a pajier by Mr G Brownlee 
issued by the Department of Agriculture and Technical 
Instruction for Ireland The committee on butter regula 
tions m their final report recommended that in the case of 
any butter giving a Reichert VVoIIny number below 34 the 
presumption should be that the sample is adulterated with 
foreign fats As certain Irish butters known to be 
genuine, have been found to fall below this limit an 
extended set of observations was mode It appears that 
the chief factor Influencing the Reichert WoUny number is 
the lactation period of the cows supplying the milk and 
that in order to get butter of a more uniform composition 
the calving of the cows should be distributed more evenly 
over the year 

The Department of Agriculture m the Leeward Islands 
carries out a number of experiments on sugar*cane the 
results of which for the past season are now published 
Of the varieties examined some show themselves well 
suited for cultivation at all the various expenmentai 
centres, while others are mm limited in their range and 
are at their best on certain speaal types of soil The 
manurial expenmonts are mainly on iba wffiaary lines 
but some new ground is broken Molasses has been tried 
as a fertiliser with results that justify further investiga 
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tion It is not clear that eltbar nitrogen, potash or phot 
phone acid it present In sufficient fpiaotlty to account for 
the increased crops, and th^ simplest explanation appears 
to be that the carbohydrS^Jhurtti^es additional supphes of 
energy for the nitrog|||^jftHUrtifet^ in the soil and thus 
leads to a gain In tffffWrogan 

The methods of ^ylng and packing hops in 

Kent are described in S^l^attail b\ Mr Arthur Amos in 
the Journal of the Board of AgncuHure (No a) Mr 
Amos writes with a complete knowledge of the subject os 
a hop-grower and le also a trained botanist the article 
Is therefore one of considerable interest Hop production 
IS n highly specialised branch of farming, requiring much 
more capital per acre than wheat or cattle production and 
U includes not only hop growing but also drying The 
oasts or drying ovens, are famHiar objects to all who have 
tra\etled acrou Kent The drying Is managed by a skilled 
workman who remains in charge during the whole time 
of hop-picklng, and even sleeps on the spot so that he 
may be nt hand in case of A good hop-drver is a 

person of distinction in the village community and rightlv 
so since he can by hU efforts materially influence the 
value of the product 

The extraordinary Interest shown by the public in pouItr> 
production at the present time is discussed in ll s April 
number of the Journal pf the National Poultry Organisation 
Society lo a certain extent a section of the daily Press 
IS responsible for this outburst but the popular interest 
alwavs existed even before It was recognised by the Press 
The society is proposing to take as full advantage as 
povslbto of the present favourable opportunities for the 
introduction of cooperative methods In egg production It 
will be interesting to see how far cooperation may become | 
a factor in English rural life | 

The Field of June sg contains a summary of an i 
important paper read by Mr Pocock at the meeting of the | 
Zoological Sracty on June 3 x on the scent glands of deer 
and antelopes and their bearing on the classification of 
those groups The author gave reasons for regarding the 
Indian four-horned antelope as related to the bushbucks 
rather than to the duikers while the beira antelope of 
Somaliland is classed with the dik-dlks instead of with 
the gaaelles and the saiga, the chlru and the palla are 
removed from the latter group to independent positions 
In the deer It is considered that the form of the antlers 
does not constitute a trustworthy guide to affinity 

In the Moy number of the National Geographic 
^fagasine Mr H M Smith the Deputy Commissioner 
tells some of the wonderful results which have been 
accompbshed by the Fisheries Commission in re-stocking 
the depleted waters of the United States with food fishes, 
lobsters oysters &c Nearly forty years ago the Govern 
meat realised the urgent necessity for measures of this 
nature and at the present day ffie official system of fish 
culture is stated to surpass in importance and extent that 
of all offur countries collectively A few States did not 
jom in the movement^ with tSha result that there hat been 
a shortage in the supply erf the eggs of certain species 
The obltous remedy for this Is the assumption by the 
Federal Government of supreme power in regain to 
fisheries. For the first ten years of Its existence the 
energies of the cosnipiiiioii were concentrated on the 
culture bf the eight oommonest and most valuable food 
fishes Nowadays the Ust is llx times as large and 
includes shad, whltefish Padfie salmen white perch 
yellow perch opS! vartoua kinds of fiat fish and lobsters 
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The hatcheries also rear huintrous itinds Of 
species* The only pernument maHoa hatcheriea 
Maine and Massachusetts, where, to use the authors HHKp 
words, such species as 0 ^ polk^, flat-fisifi and i Obs ttkl 
ire reared and distributed by the billion Spedal attew* 
tion IS likewise directed to the diseases of fishes, parttdW 
larly cancer for which new laboratories are In c^durse of 
erection The article concludes with an account bf new 
fisheries and new meffiods of fishing d l seovOred by die 
commission 

Ik an article in the June number of the ZooJogui Mr 
F J Stubbs endeavours to explain the mechanism by 
which aquatic birds are enabled to maintain themselves at 
different levels in the water Moorhens it is well known, 
will not unfrcquently ma^taln themselves at a consider- 
able depth below the surface by grasping plants with their 
toes and it is suggested that the same means are some 
times emplo>ed by dabchicks It is obvious, however, 
that such a method will not hold good for divers in which 
grasping power is lacking The mechanism in the 

author s opinion Is afforded by the presence of a layer of 
air held between the “ feather film or mesh of barbuies 
and cilia formed by the outer layer of the plumage— an<f 
the skin Each of the contour feathers is provided with 
a separate apparatus of muscles, whereby it can be held 
out at right angles or pressed close to the body In the 
first case the bird would appear round and fat, in the 
second very slim and there would be a corresponding 
change In the extent of the air-envelope and consequently 
of the buoyancy of the bird By adjusting the thickness 
of this layer of air between the * feather film and the 
epidermis the bird can alter its specific gravity ' It It 
further considered that the water repelling property of the 
plumage of a duck is due to the feather film, and not to 
the natural oilincss of the feathers 

AVe have received a series of contributions from the 
Pakeontological Laboratory of Yale University, reprinted 
chiefly from the Ametican Journal of Snence This depart- 
ment of the Peabody Museum, which became famous 
through the researches of the late Profs O C Marsh and. 
C E Beecher well maintains its reputation undor the 
direction of Prof Charles Schuchert The most Important 
{Kxper it one by Dr O R WIeland describing In detail Iho 
remarkable Cretaceous turtle Archelon Uchytos, which has 
now been mounted for exhibition and measures coosldsEr 
ablv more than three metres In length A discussion of 
this and allied Cretaceous fossils s(%m to show that the 
curious leathery turtles are the degenerate desoendauts of 
ordinary turtles Baxm F von Huene and Dr R S LuU 
publish a photograph pod sketch of the original speclmqfi 
of the small Triasslc Dinosaur, Nanosaurnt agffts, sbOWtfig 
that It IS much less satisfactory ^thnn might be suppose 
from Prof Marshs description Prof T D A CoUtsrA 
and Dr H F Wickham describe many loiocts and olaiit- 
rfimaips from the Miocene of Florissant, Colorado f^Ik 
Prof Sriiuchert himself discutses a series of Siluri^ fOssfls 
from Arisolg, Nova Scotia carefully coltected bv W H 
Tweohofel 

The ' Extracts from Narrative Reports of Officen ^ 
the Survey of fndla," for thb e e a s d ti toop-fi, eonftdn an 
Interesting account of precise filmed out wtffi the 

American binocular Iqvtft ^hstnimeat differs 

levels of the ordinary fcMtn vk seveNd piftUulaftt 

ft ts i^ovided with a second telesoope, throi^ wlfich the 
bubble caa be viewed and the acaftw rea<llg| gt eMt esU 
V thn bubble Observed at the same ^me^ the slaif.Vs^ 
ing ts taken The advantage'* of tiffs ^ ebv^Si liM 
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in the position of the observer between the two 
necessary In the older form of level is almost 
to cause some shift in the position of the bubble 
staff IS graduated on one face only while the telescope 
diaphragm carries three honzontal wires instead of the 
Visual slngte one The two outside wires are equidistant 
from the centre one and in making an observation all 
three wires are read The necessity of having a second 
set of staff graduations on another face with a different 
seio and in different units is thus obviated while the three 
readings form at least as effective a check against errors 
and are more rapidly performed than the two required on 
the older system The American instrument presents the 
additional advantage that the interval os read on the 
Itaff between Che wires gives a measure of th^ distant, c 
of the staff from the observer As an illustration of the 
precision of which levelling ^s now capable we inn> take 
the Bombay \fadras line Hie length of this line is 806 
ndlei and the closing error was 0607 foot or about 
1/100 inch per mile A closely comparable figure could 
be derived from other lines Taking another test of 
precision vis the difference in the results of two observers 
each making a single traverse of the same line, wo arrive 
at a figure of about 1/20 inch per mile 

In our issue of December last we briefly alluded to 
an interesting paper by Afr VV O Reed jun on South 
American rainfall types recently read before the Ro>al 
Meteorological Society The author constructed a map of 
very large size making use of all published data and from 
an inspection of the curves it was teen that (generally 
speaking) there is a marked division of the rainfall Into 
the following five types — (i) double maximum including 
the region north of the Amazon and west of Dutch Guiana 
(a) maximum early in the year including Cuian'i and the 
northern part of Brazil except the coast region (3) winter 
niaximum in the northern coast States of Brazil al o on 
the west side of the continent south of the equator and 
west of the Cordillera (4) summer maximum extending 
over central and southern Brazil Bolivia and Paragua> 
and as far south as Buenos Alros (5) rain at all seasons 
embracing the southernmost States of Brazil, Urugua} 
south of But nos Aircs and fast of the Cordillera Small 
graphs are drawn for stations exhibiting general of 

the annual range of rainfall applicable to each of the largp 
divisions Xhi* author also compares his own map of 
seasonal rainfall with those previously published prefer 
once being given to ^hat by I- L \ css contained In Pettr 
tnann s MUtctlungi n 1907 

The bniversity of Wisconsin issued an account of 
some instructive experknentt on manuring which while 
not new in principle, will be of value to agricultural 
lecturers The sondf soils of northern Wisconsin are 
deffei^nt in humus and In nitrogen both of which could 
be applied as dung or purchased organic fertilisers It U 
however much cheaper, and distinctly more effective to 
grow a crop of clover on the soil during the previous year 
and then to plough it in The New Mexico Agricultural 
College has published a bulletin deKribing the methods of 
apple culture under irrigation Apples will grow in a 
l^t variety of circumstances and can be produced in 
Ceglons tying outside riia old apple belt If methods Uke 
irrigation ore « 

Tub for June 10 contains a supplement of 160 

pggoi devoted to the appUcationa V electricity to marine 
liOric Already a large pcoportion of the auxiliary power 
toqulred 00 a modem liner or battleship U supplied elec- 
ttieall^ but the elecfirical engineer looks forward to the 
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near future when cb*ctridt\ will play an important part 
in the projHilhJon of vetibils lltrn possible systems of 
electro mechanic il propulsion on described in this supple- 
ment In each the prime mover is coupled direct to one 
or more dynamos which m motors on the screw 

sliafts The greut fiexIbiUty Of the electrical method of 
transmission makes it possible to vary the S])eed of the 
vessel betihOfn «ide IiiiiitV^jthfiut running the machinery 
at low cffltiency Ihc question of the prime mover of the 
future IS obviously pn important one, and several of the 
writers of the articles expect the oil engine to displace the 
turbine just as the turbine has displaced or rather is dis- 
placing the rectprocatinj^ steam en^^ine 

A NEW pctrul-clcctnc motor omnibus constructed by the 
Daimler Company is illustrated m the Engineer for 
June Z4 Two power units arc fitted, one at each side 
of the frame under the seat line each capable of develop- 
ing 13 horse-power Tho engines are of the new Daimler 
type with crank shafts and fr-im s extended for the 
dynamotors by which term is meant an ordinary con 
tmuous-curront dynamo which is also used as a motor 
Each dynaniotor is normuflv rated Ht 3 kilowatts but has 
a give and take capacity of tliree to four times this rating 
It is stated that on ordinary greasy ronds it is found 
almost impossible lo cause this new omnibus to skid or 
side-slip to any appreciable decree and nothing in the 
nature of a dangerous side-slip has been experienced in 
5000 miles’ driving Ihts immunity is attributed to the 
following factors — the extreme flexibilitv of the double- 
unit system the better weight distribution obtainable by 
the construction adopted the distribution of braking over 
the front and rear wheels and the improved methods of 
braking employed the unproved co axial pivot steering 
and the comparative absence of unsprung weight The 
total weight of the vehicle complete and ready for running 
IS 3 tons 9 cwt the reguhiions allowing 3 tuns 20 cwt 
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Meteorite at Domuav —Mr W t Denning writes — 

Advices from India mention thi fill of a bnlUant fire 
ball at Bomb n on the afternoon of April ag last at 4 15, 
(standard timcj One observer stivs tiu inotcor flashtni out 
three times in a descent luarly virtical and the appear 
ance suggecited huge drops of hre from a Roman candle 
\ few minutes later ihorv w is i report as loud as one of 
the harbour guns onlv more muffled and the impression 
was that a big mine had explod d in the nei|,hbourhood of 
Khandalla 

At Lauovh 1 loud rumbling »ound startled the in 
habitants the houses being shaken Looking upward 
people taw a long thin hm of mnoke rolling from the 
h W to N E across the skv Further reports Indicate 
that the fiery ball shot up from the direction of the sun 
Other observers at Bombay say that the detonation 
resembled a blasting operation h ard for many miles- 
around and lasting ncaily a miniiu llie meteor appeared 
as a white-hot bull and a loft n long luminous trail On 
striking the surface of the Bombav li arbour it threw up 
a hi^ column of water with steam 

At Khandalla a terrific noise was heard proceeding 
from the direction of Poona 

* It is doubtful whether the object really descended m 
Bombay Harbour as one observer says thoimh It gave 
that impression, yet it evidently fell far bryoniT that spot 
Dlrectea from the S £ sky the radiant was probably in 
Leo but the height of the meteor cannot be predsely ascer 
tallied from the data available This It the third tailUant 
meteor seen in sunshine during the last nine months 
Others were reported m England on Octdier 6, 1909 and 
May 10 2910 

‘The region of I-co spcms to be a prominent one for 
the supply of unusuil meteors * 
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Haluey 8 CoMBT— In Urculor No 3 of the IranAvaal 
Observatory Mr Innei pubUshee the observatuinii of the 
tail of Halley s comet recorded by himself, Mr H E 
Wood, and Mr W M WorsseU during May 17^21 
Small sketches showing the form of the multiple tail at 
various tunes are aUo rracoduced. In addition to the 
mam tall there were two fainter glows separated by some 
degrees from the main stream near Pewus, but re* 
approaching it In tlic neighbourhood of Aouila Quite 
unexpectedly as recorded by Mr Pa)a and ottwr observers, 
the remnants of the tails persisted in the eastern sk> after 
the comet had passed the earth and were seen each morn 
ing until the moon interfered, after May ax , but it was 
obvious that they were gradually fading awa} On the 
morniim of May ao the tail was traced to R A loh 
dec 5” S, 150" from the Invisible nucleus In a letter 
to Mr innes Mr H C Reeve of Lorcntaville stites 
that at 5 a in on May 19 the magnificent main tail ix 
tended to the Milky Way and its attendant shafts wire 
respectively 15° and au^ long giving the whole the appi ar 
ince of a huge transparent cone into which the earth was 
rushing On the Q\emng of Ma> 19 the whole comot was 
south of the ecliptic >et on the morning of May ao the 
original branched tail was still west of the sun and north 
of the ecliptic 

Mr Finlay and Prof Rudge at Bloemfontein r port 
having seen u rupture of the tail, near Aqutla t'lke phi.i. 
on the morning of May 18-19 ^hii was not ordrHl 
by any other observers 

Photographs of the comet were taken at the Iran \ lul 
Observatory with the 1 ranklln Adams star 1 amer'i on 
every possible occasion, and are to be discuss xl m i sub 
sequent Circular one of them is reproduced on a plate 
which accompanies No 4420 of the Astronomisdu \ach 
fichten ihe chief characteristic of all the photof^rnph*) 
IS the complicated structure of the toll Two groups of 
streamers are seen on cither side of the axis md in 
addition there arc several side streamers showinf^ ktnk 
ind irregularities the photographs In mniu points 
ri M mble many of those token of Morehouse s comet m 
i()o8 

The Uf roiio much e Ntuhrtchien also contains notes from 
several Continental observatories generally confirming the 
results already published 

In the Comftes rendus for June ao (No 2s p 1050) 
M J Comas bola gives a of the physttal observn 

tions of the comet made, visually and phorognphtrulh 
with the j8-ctn refractor of the Fabra Obscrvator> during 
the periods of greatest brightness as a morning nnd ts an 
evening object 

The comet began to be perceptible to the naked e^e it 
Fabra on April 15 and the length of the tail whiUt near 
perihelion was about 50 million kilometres (31 2 million 
miles) There were distinct changes in all parts of the 
comet nftcr Its inferior conjunction with the sun 

Before conjunction the tail was generally bifurcated and 
made up of numerous long filaments, without knots or 
harp bends M Sola suggests that this simple straight 
appearanie was the result of the intense repulsive action 
of the sun while the comet was to near to it The head 
was relatively small although surrounded by very feeble 
and extensive envelopes measurements of the photographs 
generally j;ive no 000 km (nearly 70 000 miles) at the 
diameter of the brightest part Generally tlie envelopes 
were eci^ntrically placed In regard to the axis of the tail 
a feature which was very marked on Mav it 1 he nucleus 
was verv bf%ht and Its diameter was about 3^00 km 
(nearly 2200 miles) 

AKt^ conjunction the tail was not Mfurcated on May 30 
It was Ilka a brush of numerous short hairs and from 
Mfiv It it appeared as an aigrette, which became modified 
from day ta day The bright part of the head was larger 
Its diametec being about rfiofooo lam (too 000 miles) but 
the fainter ^nvul^pes were rmuced. nucleus at this 
time WAS very small probably not nciore than 1000 km 
miles) In diameter 

Measurements of the photographs of Mav 30 and 31 
indicate that within two cuHUon Intometres of the nucleus 
the projected matter travelled at about f3 km per sec In 
a previous note M Sola referred to projections from the 
head Into the tail and to the doubting of the nucleus on 
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June 8 , also to the appearance of several rapidly moviitf 
condensations on June 4. He now suggests that the£ 
ojipearances were a series of phosphorescent emanadiod^ 
which seemed to commence abwt May 31, and colp dded 
with the change in the structure of the wL Not wbhln|g 
to state definitely the nature of ^ese ejicta, he calls them 
globei and gWes tonne measures of their ajmrent distances 
on June 4 Taking a mean, be finds for the velocity widt 
which a globs receded from the nucleus 527 km per 
second Ail these globes appeared to vanish at a distance 
of about 25 000 km from the nucleus 

OBSSaVATlONS or WiXNBCVE 8 COMST (ipopd) —In No 
4420 of the AMtfonomUcKe Sachtichten Herr R Prager 
gives a number of positions of Winnecko s comet obsmed 
with the as Inch refractor of the Santiago de Chile 
Observatory oetween November a and December 13 1909 
At all times the comet was very faint, appearing as a 
circular patdi of light o*/ m diameter and having no tall 
or nucleus after ID^emb^ was too faint to be seen 

COLOl R OP COMBT lOlOa DURING ITS PERXHELIQK 
Pa&saob — Observed at tne Transvaal Observatory on 
January 17 the great comet ipioa was near the zenith, 
and thrreforo practically free from the colour absorption 
effects of our atmosphere Mr Innes records that under 
these conditions it was Identical in colour with and almost 
indistinguishable from the pure snowy white alto-cumulus 
1 lourls which were passing at the same time (Circular 
So 3 p 21)- 


iHE INTER\ ITION \r HOI CO\( KiSS 

AT BRVSShLS 


'T'HERF was a largo and rtpresentatiie gathinng of 
^ botanists in Brussels on the occasion of the Inter 


national Botanical Congress on May 14-22 The inaugural 
melting took place in the large rotunda at the Botanic 
Ciaidims but the serious work of the congress wot corned 
out in the Salle des PAtes in the grounds of the Exposition 
The important subjects of deiib^ation were further con 
sideration of the rules of systematic nomenclature and a 
Series of propositions on phytogeographlcoi nomenclature 
Iho rules of systematic nomenclature which were drawn 
up as the result of the deliberations of the Vienna Congress 
m 1905 left open for future discussion special points in 
relation to non vascular cryptogams and pataeobotanx A 
number of sectional committees wore appointed and their 
recommendations formed the subject of debate at the 
recent congress The chief matter for discussion was the 
starting points for nomenclature in the various groups. 
Was the date of publication of Linnmus n species 
1 tuiuarum 1753 which had been adopted as the 
beginning of nomenclature for seed plants and ferns to 
bo the universal starting point throughout the plant 
kingdom or would it be preferable to take the date of 
publication of later systematic works deaUng with the 
various groups of cellular cryptogams ? ** 

After some informal discussion among the workers in 
the groups In question a senes of recommendations was 
agreed to by the congreli The date 1753 was accepted 
as the starting point lor the Mycetozoa ^gfls (excepting 
certain groups to be noted below) Characeae Sphagnaccs 
Hepatictt and Lichens Ibe exc<$tions to the general 
rule for the Algce were as follows — Desmids I Ralfs, 

British Desmidlese " 1848 Oedogonlacew, R E Him, 

Monographle u Tconographle der Oedogonlaceie, ' 
Noftecacew M Goront, ** Nostocaedet homocystdei 
1890^ and E Bomet and Flahauk * Nostocaedes hdtdro- 
c>*stdes, * 

For the Fungi Fries *’ Syttema Mycotoglcum ' 1821-3* 
was odopttd as the point of departure, excepting for die 
Uredinem UstiloglneK and Gasterooiycetes, which it was 
agreed should date from PersoonV * Synb^, • i8ox ¥br 
Moasea, Hadwig*s ** Spedet Musoorum/* itfA was agreed 
upon In order to reduce to a minimum changee of name* 
which would result in casaav^irhere an early date was 
adopted aa a starting point apodal cocamSttees wara 
appolnw for each of thi large groups to drur up lists 
of nomkm coHstrwmda, or names of Hsnera v0ddh, from 
toRgH^abtlshed use diouU be retained plough inadi^ 
slbfc on grounds of strict priority These lists will bs paL 
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>ngreM of 1915 in the meantime workers 
i^iqpiniiiended to make m$ mw changes as possible from 
aooepted nomenclature The discussion of a 
point tor the nomenclature of Bacteria and of the 
jcesDi excepting the Nostocaccas was postponed 
e next congrtss of 1915 

Useful decision was arrived at In connection with the 
names of pleomorphic fungi the successive states of which 
hnve been describe under different names It was agreed 
that these should bear one generic and specific name viz 
the earhest given to the state, which it is agreed to call 
Che perfect state, on condition that this name otherwise 
conforms to the rules The * perfect state >s that which 
leads up to Uie ascun In the Ascomycetes, the basidium in 
tte Batidiomycetes the tcleutomre in the Uredineec and 
the spore in the UstllaginesD The addition of figures m 
eluding microscopic details was recommend^ when 
describing new genera or species of fungi 

In pal£cobotany some difficulty has arisen from the use 
of the some genus name for recent and fossil plants In 
Ofrder to reduce to a minimifhi changes of name resulting 
firom this cause it was agreed to draw up a double list of 
generic names which are to be retained — (1) a list of the 
generic names of living plants duly published and in 
general use which enter into competition with earlier 
nannes of fossil genera such as Bucklondia (2) n 
similar list of genrnc names of fossil plants which com 
pete with earlier homonyms of living plants which have 
been relegated to synonymy, m order to avoid the future 
use of su^ names for the living plant In the former case 
the name of the living plant takes precedence in the latter 
that of the fossil 

The palaoobotanisti showed some disinchnation to fat! 
into lint with workers in descriptive botanv generally in 
making use of a Latin diagnosis when describing new 
genera or species It was however pointed out thot a 
diagnosis giving merely the important characters of the 
fossil in question was require and not a complete 
description and further that such a diagnosis rendered 
the form in question far more widely intdligible than a 
description in a vulgar tongue Those membm who were 
present at Vienna in 190^ called to mind the difficulty 
experienced when attempting to limit the number and 
varle^ of vulgar tongues which should be admissible for 
the diagnosis of novelties It was agreed that a Latin 
diagnosis sliould be given with the recommendation to the 
author to add a full description in a vulgar tongue 
Tile lost matter for discussion was the proposition to 
add to the list of tiomina comervanda for seed-plants The 
odginal list which was agreed to by the Vienna Congress 
was Admittedly incomplete but as it had been accepted 
and used for five years many botanists were disinclined 
to amend it A list of additions was proposed which if 
accepted would have upset again chang^ made since 1905 
in conformitv with the rules On the other hand the new 


list contained names of large and important genera such 
as Fersea which could only be retained if included in a 
list of nomma strict grounds of prionty 

they are inadmissible It was decided to remove from the 
list those names of genera the inclusion of which would 
be subversive of changes already made and with this 
Important alteration, the additions to the original list were 
agreed upon 

Dr John Briquet * upon whom as Rapporteur-r^neral 
has fallen the brunt of tge work of the section of systematic 
nomenclature was persuaded to continue tn office for the 
next five years until the congress of 1915 

The Vienna Congress had also appointed a commission 
of eminent plant-geographers to draw up recommendations 
for phytogeographical nomenclature The reporters of the 
commission Profs Flahault and Schroeter drew up a 
report embodying their own views and those of other 
workers upon various aspects of the question, and also a 
series of recommeadatlons based on the consideration of 
the views and suggestions put forward* These recom 
mendationf were accrated by a ^ige m«]ority of the com 
Aiviion and formed (he aubject ,ol debate at the congress 
It waa reoogniaed that the oongiw should not attempt to 
flAM laws or rules but merely recommendatkms supported 
by reasonsd annotations It became evident however that 
« general agreement on the recommendations as a whole 


wis not likely to be reached and the reporters therefore 
decided to put before the congress only those reoomsnendo 
tions upon which there appeared to be substantial agree 
ment The substance of thm was as follows — 

(i) That every author should explain exactly what he 
understands by the terms he uses 

(a) lhat the popular names of units of vegetation in the 
vonous languages should be retained. 

(3) lhat the principle of priority m ph>togeographical 
terminology is inadmiuible 

(4) That a polygot synonymic dictionary of phytogeo 
graphical terminology with bibhographlcal references should 
be compiled by a special commission 

(5) fnat the colour scheme suggested by Prof Fngler 
for maps of tropical vegetation be recommended for 
adoption 

(b) That ecological phytogeographv may be defined at* 
the study of the relationships ot plants and plant-corn 
munitlcs with their environment 

1 hesc recommendations were earned nem con As 
regard the somewhat contentious question as to the mean 
Ing and definition of the two terms planf-asjociahon and 
plant formation which have come into use to designate the 
most important units of vegetation Prof Flahault stated 
that there appeared to be general agreement in considering 
the aisocfahon as a unit of definite florlstic composition 
and the formation as something different from the associa 
tion 

lliough it has not resulted in the estabhihment of a 
uniform system the work of the commission has been of 
the greatest use in forcing workers to think about the 
concepts and terms they employ and in promoting inter 
national exchange of views the promised synonymic 
dictionar) will be invaluable 

An invitation to the congress to meet in London in 19 M 
was accepted 

At the conclusion of the congress many of the members 
vent on to BerUn to visit the new Roval Botanic Garden 
and Museum at the invitation of the director Prof Adolf 
1 ngler The spacious new gardens with the commodious 
plant'liouies, museum and herbarium which have been 
arranged by Dr Engier at Dahicm fifteen minutes by rail 
from Berlin have replaced the older smaller and less 
convenient institution in the Grunwaldstrasse Berlin A 
special interest attaches to the gardens and museum nt 
Dahlem Starting de novo with the advantage as object 
lessons of the great botanical institutions throughout the 
world Dr Engier has organised a garden and museum on 
thoroughly scientific lines and embodying the ideas of a 
great syitematist and plant-geographer ft was a great 
privilege to bo conduct^ through the grounds and build 
ings by Dr Engier with the help of Prof Urban the 
assistant-director, and other members of the staff and in 
the glorious summer weather which prevailed at the end 
of May the gardens showed to the best advantage The 
arrangement Ts strictly scientific and educational, a small 
space only being devoted to mere ornamental gardening 
A large portion is arranged on the lines of plant geography 
Here we find a representation of typical German forest 
land and other Central European formations and so far 
as space and climatic conditions permit illustrations of the 
vegetation of widely different areas both in the Old and 
New Worlds A most striking feature is the Alpine 
section or Alplnum Miniature mountain ranges have been 
thrown up as far as possible to scale and formed of the 
natural stone and planted with the characteristic species 
and plant atsodationi of the mountain area in question 
an attempt has also been made to indicate gltltudinal dis 
tributlon The student is thus able to make himself 
acquainted by an object lesson to some extent at anv 
rate wltii the flora of the Swiss Alps the mountains of 
the Caucasus or the Himalayas Miniature streams and 
waterfalls add to the effect 

Another section is devoted to biologv and morphology 
while another forms a systematic teaching coUection with 
faellltiH to enable the student to work at the plants on 
the spot. Medicinal and economic plants have also theAr 
section A great part of the area is devoted to the 
arboretum a fine collection though still young as work 
on the gardens was only begun about fourteen years ago 
The plant houses inctiide a fine tropical house illustrating 
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n tropIcAl landfcape with i wonderful iMm of Se]agm€UM 
Kfamritma and forming the mein feature In a four*9lded 
aerlei of imaller houees devoted eapedally^ to arddit 
tropical dlcotyledotu tropical orchlae other tropical 
monocotyledons tropical ferns various succulents, 
Cactaceas-^these Ust two forming a particularly fine coUec 
tion--*trcipical economic plants, tropical water nnd marsh 
plants uape plants, subtropical AuftfaHan plants and 
others, also a large temperature house ana numerous 
culture houses The museum contains a i^clous 
herbarium and a number of fine exhibition gallerfes In 
eluding sections devoted to biolo^, aT*tamatic botany, 
palaeobotant plant geography, and economic botaiw also 
a section Illustrating the products of the various German 
colonies In addition there Is a large lecture theatre a 
laboratory and a number of wturlwoonis The ubole 
forms a magnificent example of botanical organisation and 
enterprise 

On the following day opportunity was given for \isiting 
the State School or Horticulture and the Btologicnl Institute 
for Agriculture and Forestry both adjoining the Botanic 
Garden 

An interesting and enjwable meeting closed with a 
pleasant excursion on the wannsee to Potsdam arranged 
by the Union of S3^ematists and Plant geographers This 
included a visit to Sans Souci and the Royal Park and 
Gardens under the guidance of Director Fintelmann 

A B R 


AN E 2 \GLISn PHILOSOPHICAL CO\ CRESS 
Frida} and Saturday last, June 34 and 35 joint 
^ meetings of the Aristoteluui Society^ the British 
Psychological Society, and the Mind Association were held 
at 33 Albemarle Street London at which subjects of wide 
philosophical and psychological importance were discussed 
before large and Interests audiences The discussions 
were basea upon papers previously printed and circulated 
among the memtms of tne several societies On Fnday 
afternoon the problem of ' Instinct and Intelligence was 
considered on the basis of mipers by Messrs CT S Myers 
C Lloyd Morgan H Wiloon Carr, G F Stout and 
Wm McDougA Saturday morning was devoted to the 
discussion of the question, * Are Sec^dary Qualities Inde 
pendent of Perception ? on the basis of papers by Messrs 
T Percy Nunn and F C S Schiller and the congress 
was brought to a close on Saturdn afternoon with pi^iers 
on the nature and development of attention by Mr G 
Dawes Hicks , the * faculty ’ doctrine outline of some 
experiments on school children in relation to this doctrine 
by Mr W H Winch, and some observations on the 
Mthetic appreciation of colour combinations by Mr E 
Bullough 

I and InUJUgence 

Dr C S Myers maintained the vieW that instinct and 
intelligence are inseparable in all forms of mental activity, 
animal and human alike that they are respectively the 
objective and subjective aspects of the same thing vis 
mental process in general and In its various particular 
manifestations and that iasUnctIve behaviour while 
characterised by mechanism In lu objective aspect, is from 
the point of view of the experiencing subject diaracteriscd 
by nnalism He criticised the two assumptions commonty 
made with regard to instinct as a fmtn of mental process 
distinct f r sJ H ntelligence vis that In instinctive behaviour 
as such awareness In the Individual s conscious- 

ness of thOnd to be achieved, and that such behaviour Is 
fixed and from the beginning perfect Me pointed out 
that on instinct is to be distfngiwriied from a rfiere reflex 
or chain of reflexes by <tj a feellitf of activity and (a) a 
vague awareness of the resuk of the instinctive action 
hefort the option is actually performed both cfaaracterisdcs 
^ng present in the very mat manifestation of the insdnet 
Thepe rudiments of conatim an 4 meaning are essential 
oonatUuenta of any activity deeming the characterisation 
* Instinctive ” (^rvatloas of Iimnctive activities in 
ioaeqts and other animals do not justify the view that such 
actWtiet arg. ** perfect the vefv first ^hne,*’ or that thsy 

NO 3122, VOL 8j] 


sKhiblt undeviating trt Hfltftlt T » avea ants ore 
learnl^ from tbSr ^ this power 

regarded as a rign of Infwgance The oemmOit riew Wl 
man has few Instlnctg' compared with the lower aphnaljt 
It partly accountable fw by the fact diat he Is a wS 
aware that he is acting instinctively Ula Inner oV egl^ 
jective acquaintance with thoet actmtiee pronounctse dUmt 
to be of the nature of intelUgenoe 
Lastly from the more general points of view of evolv^ 
lion and philosophy, the floallsuc Interpretation of the 
evolution of mind and Indeed of the entire universey is 
the necessary complement and essential correlative of the 
mechanical interpretation, if our thought is to be saved 
from that pure abstraction^-purposeless mechanism 


reflexes nor do they form a third class in addition to thoee 
of reflexes and Intelligence Summing up In Dr Myers s 
own words — * Accoraing to my view and my use of the 
words instinct regarded from within become^ intelligence , 
intelligence regardkl from Without becomes instinct ^ 

Pro? I lo}d Morgan agreea with Dr Myers so far at 
to admit that the two factors instinct and intelligence, 
are present in the most Intimate relationship throughout 
very nearly the whole range of animal behaviour as exi* 
hibited by those organisms in which the central nervoufe 
system has reached a sufficiently high level of develop 
ment and dlHercntiation to justify the use of the words 
instinctive and intelligent In his view ^^rthe 

instinctive factors depend entirely on liow the neri^s 
system has been built up through heredity under that 
mode of racial preparation which we call evolution intelli 
gent behaviour depends also on haw the nervous system 
has been modified ond moulded in the course of that 
individual preparation which we call the acquisition of 
experience ” (Dr M>er8 suggested in the course of the 
discussion that this was gen^c rather than psjchologlcal 
analysis ) 

Prof I loyd Morgan illustrated his views by meant of 
a somewhat detailed account of the experience of a young 
moorhen chick and gave as a brief definition of instinc- 
tive behaviour behavUiur which is * practically servlceabla 
on the occasion of its first pcrfomuincc thus Including 
within its scope reflex action to far as this is accompanied 
by consciousness He also referred to the behaviour of 


the Yucca moth and to the stinging of prey by the sotStary 
wasps as instances of instincts performed once only in the 
lifetime of the individual whin learning by imitation 
Ac , was impossible He considered that the element of 
mtelilgence supervened in originally instinctive behaviour 
by the Introduction of * meaning ^ through * factors of 
revival *’ though he emphasised the fact that this if 
every whit as much the outcome of the innate potentiaUl^ of 
the moorhen at the originally instinctive performance ** 
If instinct be Identified with Innate potentiality, all intallj 
gent behaviour involves on Instinctive element 
Mr H Wildon Carr considered the problem from the 
phllosophicai standpoint and gave a detailed expositioo 
of Bergson’s views which he supportSi by arguments for 
the most part metuhysical He refused to Identify natural 
dispositions or tendendei /vrith instinct, and for this reason 
found himself unable to qpree with Dr Mjrers’a view He 
emphasised the contrast between the very complicated 
instinctive activities of ants, bees, ftc^, many of wHiCh caa» 
not by any possibility have been learnt hr indivUhial experi 
ence and the more pronounced cases of uitelligence in nom, 
and reminding his audience that Instinct and intellldcMrce 
are not observable facts, but Interpretations ” proceew^ P 
show how the two terms represent two distinct lines of 
evolution of animal life along eadi of wbicit thereof to 
be found no tendency towards evolution in direefm of 
the other Along one Instinct eVolyes at the expeneo of 
Intelligence along the other infelOgence avohres at 19 ^ 
expense of instinct ’’The fundamental. ^erence Is ms 
of kind and' lies in the pao4e of’^apprefismon of r«altT> 
and the kind of knowledge that serves the ftbtivity Of eat^ 
It b this essential differtnos that aceouhti for 
iMm ^ oonscloutness or ufittfnschokmess, plaxticity or 
flxi^ tiiat diaracterIsM eadi, and not vies Skmi^ 
is not a sdentffic but a sadaphysk^^db^Sne^ wStitS 
rests on a criticism of thg nature and^taltmiMr Of htteh* 
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aod kwAoctlve Icnowledlr^* lnt«Ulgenc« U a 
^ rttettem of tnmgtt instinct is a direct 
tibsir inner nature Bei^^son has employed the 
'* in iti technical sense, to represent this 
In Mr Carr s view, mechanism and 
are mutual contradictions, resulting frcmi the 
a of merely loteUectual knowledge 
O Stout agreed with Dr Myers, as against 
Morgaoi tfiat every instinctive action es such 
^ p iMtan ni aed by intetUgenoe, for die reason that the very 
{Mtlomianot of an Instmctlve action involves Intelh 
gittOi Adoffltlnjl provisionally Prof Morgan s own 
oflarion of utsIBgaoce as * learning by experience he 
ihfeml that tbo learning must take place on tho first 
OMiiOO 9od not on the second (where the second is the 
j M Ow nt a ti QO of a ntuatlon similar to that of the first but 
which the animal reacts m a dlfierent way owing to 
Ito previous mmcHence) ** On the second occasion the 
4WW ia utiUsea but In ordep to be utilised it must alread) 
have been learned Unless there is mental reference 
bimutd the immediata present there can be no intelligence 
mte such reference cannot be furnished by mere revival of 
0 |^ axpeiieoce Itself lacking reference Conation or the 
wt tenoency towards an end which equally with the 
eogaitlva aspect, is present in the first performance of an 
limnctJve act forms the basis of attention and initiative 
which contributes to tho future reference ** above men 
tloQed amf also defloTtety marks off instinctive action from 
meraiy reflex action 

Prof Stout rejected Mr Carr s view that instinct is a 
pQOuhar way of koowtng distinct from intelligence his 
reason being that be could * find nothing m tho Instinctive 
h^viour of artlmals which cannot be accounted for by 
die combioatloa of certain purely biological adaptations 
with jwchicai processes marked by intelligence funds 
mentaUy akin m nature to all other intelligence He 
sided with Prof Morgan against Dr Myers in thinking 
that use of the term instinct should not be extended to 
cover alt cases of inherited nervous organisation condition 
lug the devetopment of intelligence but that the word 
s h o ul d be usedf ^ to mark ofl a distinct kind of connate 
endowment, vii congemtallv definite modes of behaviour 
but he sunplemented Prof Morgan s criterion of definite 
wees (definite enough to be * practically servKeable on the 
occasion of its first performance ) by saying that th*» 
eongenital definiteness referred to was a definitenoAS siuh 
ae would require to be explained as the result of learning 
by experience or conscious contrivance if it were not 
(Urectly provided for by inherited constitution of the 
nervoua system as determined by the course of biological 
development * What non-instinctive congenital endow 
menC provides for is * a special capacity for acquiring skill 
and l^wledge itself dependent on interest and retentive 
nets It IS marked endowment in this direction xKhirh 
distinguishes genius from ordinary ability 
In^ tout’s view instinct Is mainly confined to animal 
nle^ and In the life of animals it has a two-fold function 
On the one hand, if Is a substitute for learning bv expen 
ssce On the other, it has an aducative value as a con 
ditlon of learning by expenence It has this value inasmuch 
as It provides an animal with the experiences which are 
useful to it, and tims enables It to learn just what it 
requires to learn In the cose of human bein^ this func 
tmi of instinct is in tho main superseded by mstruction 
AU that either instinct or Instruction can do it to supply 
mropriate experiences How this material will be 
Utilised depends on other factors " 

Mr TV^iUoffl McDouflMl found himself for the most part 
In clooo agreement with Dr Myers and Prof Stout He 
rftfardod Instinctive processes and intelligent processes as 
osseotially similar nature, as involving the same funds 
mental modes of mental activity but considered that * we 
can pn^ieriy and usefully ^stlnguish between mental pro- 
pfssea thgt are conditioned wholly or mainly by innate 
dispoaitkwa otir the one hand, and on tha other hand such 
aa are conditioned by dlaposltiofft that have been largely 

g tt up throujA the experience «f the individual ' and 
t “ the woras Instinctive and intelligent may properly 
used to mark this dbtlnctkm ** He objected to Stout^s 
of the dtslgnatioo Intelligent for every process which 
la cupuhU of pfiMudng modlf^lon of innately determined 
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ennowment, vtt congemtauv detlnitc m< 
but he suMlemented Prof Morgan s crl 
wees (definite enough to be * practically 
OGcation of its first performance ) by 


modes of behaviour even when such modification is not, 
os a fact, brought about IntelUgwce is only operative 
when a modification Is effected ^us the Yucca nEX>th 
laying its ^gs in the Yucca flower on a single occasloti 
in its life, may be said to perform an act which is purefy 
instinctive having no admixture of mtelhgencc Proi 
Bingion s view of instinct presented by Mr Carr, is not 
sumKNTtcd by the facts Iho work of Dr and Mrs 
Peckham on solitary wasps has shown that instinctive 
activities arc far from being perfect aod invariable In 
nature and that they may be combined with a (seemingly) 
high degree of Intelligence In Ammophlla the capacity 
for acquiring and acting upon detailed knowledge of 
locality IS found deveiopra to on extraordinary degree 
Ihis development of intellect is all the more remarkable 
%hen we consider at what a disadvantage tho higher 
insects arc placed compared with the higher mammaU m 
being deprived of all the advantages for training of the 
intemgento given by a period of youth (play &c ) 

Bergson s uso of the term sympathy does not seem very 
appropriate or helpful in many actual cases of Instinctive 
activity eg that of the paralysing wasp 

Lloyd Morgan s view tiiat the strictly mechanical Inter 
protation of natural processes Is the only one permissible 
to science forces him to the Identification of instinctive 
action with compound reflex action and causes him to 
ignore the extremely important conativc character exhibited 
by the process 

The criterion of being practically serviceable on tho 
occasion of its first performance is not sufficient to mark 
off instmctlve activity from reflex action on the one hand 
and from Intelligent behaviour on the other 

1 ho small part assigned by most psychologists to 
instincts in th** development and functioning of the human 
mind is surprising and diffiiult to understand Especially 
IS this the tasp with r gard to Prof Stout 9 system of 
psychology and its explonation would seem to be that 
Stout limits the application of llie term instinct to forms 
of mentol process expressed through innately coordinated 
motor mechanisms ' Now all our mental processes mam 
f«*st themselves through tho agpncv of preformed motor 
coordinations innate or acquired bor Stout then, as for 
me (McDougall) instinctive process can be marked off 
from other modes of behaviour onlv by reference to tho 
Origin of some part of its conditioning faitors in the innate 
constitution of the organism For Stout the innate 
factors by which it is marked off are thr motor mechanisms 
only by which the mental process manifests itself in bodllv 
movement for ni'* thp> are also and chiefly tho Innate 
disposition by which the whole instinctive mental process 
is conditioned The spciifK oonative tendency eiuiibited 
by each instinctive process is a far more Important and 
characteristic feature of the procp s than the operation of 
innate motor coordinations Th only reason why Stout 
selects the latter rather than the former as the difforentla 
of instinctive process is because the more essential 
feature the specific conntive tf*ndency continues to reveal 
itself at all levels of mental dev lopment and throughout 
the life of the human mind while ihe Innate motor factor 
comet clearly into view only in instinctive processes that 
are relatively pure 

Another chararteriAtic of purcl> instinctive activity which 
Stout has failed to note is the existence of an unmodified 
innate perceptual disposition winch conditions the percep- 
tion evoking the instinctive reaction Such innate per- 
ceptual dispositions continu 1 1 be active fh*' adult 
human mind though undoubtedly modlfiedaiw different! 
ated through cxporiencc ^ 

McDougall summarised his ti* w of instinct as follows — * 

A typical example of a purtly instinctive action implies 
the eustence in the creature s innate constitution of first 
a specialised perceptual disposition secondly a specific 
conatlve tendency that is excited when this perceptual 
dlopoemon is played upon by the appropriate sense 
Impression and thirdly some coordinated system of motor 
channels through which the conative tendency works 
towards its satisfaction The three things belong together 
each implies the other two each can subserve the life of 
the organism or of the species only In conjunction with 
the other two all three togellier constitute a functional 
unit yvhfch is transinitied as such from generation to 
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generation and to Mich a functional unit of the innate 
con*ititutIon only and to no part of it alonef and to no 
other fact or feature of the organic world, can, 1 submit 
the name instinct be properljy applied *’ 

II Secondary QuaUHei Independent of Perception? 

Dr 1 Percy Nunn maintained in his paper (i) that 
both primary and secondaiy qualities of material bodies 
irt r ally in them, whether anyone's senses perceive them 
or no (a) that they exist as they are peixeived and (3) 
that sensations as mental entitles exercising a representa 
nvr function need not therefore be postulated He 
attacked the view that there ore elemnts in expen 
ence {e g tooth-ache) whose being consists only in 
being experienced and these are therefore psychical in 
nature showing how the (false) belief In their pb>chical 
nature arose In place of this view he advocated a form of 
the theory of realism which he considered to be more 
tonsonant with the facts of science and immediate cxpeH 
i ncti and which Tnvolved the theses above-mentioned lie 
df'voted much space to the consideration of the problems 
of error and illusion as they appeared from this point of 

\KW 

Dr F C S Schiller criticised. Dr Nunn s thcorv of 
realism from the point of view of progmatthm and 
Mndepvourcd to show that all his arguments were bas^ 
upon pragmatical postulates He also considpred critiralK 
the senses in which the words independent extranicntnl 
rcaitty hod been used lu the paper and to what extent 
tht theory advocated could be regarded as a m« t ipliv cul 
one 

III — Psychological Papers 

Prof O Dawes Hicks criticised the views of attention 
which made it either on the one hand a unique 
faculty or mode of mental energy having presentn 
tions for Its objects, or on the other hand a property 
of the presentations themselves regarded as independent 
and interacting with one another Ho advocated the 
tre nment of the problem of attention from the gcnctu 
twint of \iew and urged that the attempt should be made 
10 form some conception of the conditions under which 
Utention became possible in the primitive mind Mtir n 
consideration of the vinous factors influencing the iiicn 
tion process such as feeling tone intensity of stimulus 
&c hp traced the gradual growth of voluntan nitpntion 
and indicated the relation ot attention to willing and to 
thf consciousness of self 

Mr \V l-i Winch discussed the value of tlu faLuhy 
doctrine * in the light of experimental results obt nned in 
the investigation of different forms of memory 'uuirncv 
\c The results of investigations into the transfer of prac 
licp effects, in which the method of equal groups; was 
pmplo\ed were given and were shown to prove slight 
trnn^fir in the domain of memory but none in that of 
cruratv the improvement in the allied function being so 
small even in the fonner cose compared with tht 

improvement in the medium of training Itself os to make 
the balance of evidence against the ** facuhy doctrine * 

Mr I* Bu Hough dcacribcd a series of observations made 
on I large niimbpr of Individuals as to their preferences 
for colours when seen in pairs and the reasons given bv 
the subjects themselves for such preferences The two 
mithods of (\) appreciation and (B) production were 
mplovcd and the material used was coloured silks The 
subjects weraf found to belong to the following • percep- 
tive tvpes (a) objective tvpe (b) * physlokigical 
tvpe^ (c) character type (d) associative type Definite 
relations w#^ shown to exist between these perceptive 
tjpes and the various criteria of preference or rejection of 
pairs of colours such as " balance ’ " unification and 
dissociation * “ consonance and dissonance," kc 
The societlft dined together at the Criterion Restaurant 
on 1 riday evening Prof W R Sorley being in the chair 
In the course of the after-dinner spmhes the important 
suggestion was made bv Prof S Alexander and accepted 
with acclamation by the Company, that the Aristotelian 
should strive to beepme the representative society 
of English philosophers, much as the Chemical ^ietv 
the Physical Society lec represent Engttsh science m 
those ^lubjects WffxMU Brown 
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THE MOTION OF THE MOON, 

American Journal of Sdenca for juoe contaiM 
^ interesting artlcie m which Prof £• W Brown db- 
cusses pouible causes for the want of agreemsot betWsea 
the moon t observed motion and theory In his e cc wJ 
section Prof Brown gives a summary ox theee outatanding 
discor^nces — (i) a secular acceleration s* g/natt/r titan 
that due to the iJsange ot the ecceatridty ox the earth's 
orbit round the sun (s) a term of 300 years period and 
coefficient 15* (3) a term of Oo yeanr period and co- 

efficient 3* 

The secular acceleration is usually ascribed to tidal 
friction Prof Brown considers certain hypotheses as to 
the ongin of the three^iundred year term He takes no 
further notice of the sixty year term It is quite possible 
however that the secret will bo ultimately revealed by the 
term of shorter period for if we assume that the forces 
required for the two termi^^ary as the coefficients and 
inversely ns the square of the p^iods it i^pears that the 
force required for the smaller term is the larger moreover 
the period of the sixty > car term is already known with 
a smaller percentage of error and the next few }earB 
observations will accentuate this consideration In its favour 
The fourth section of the paper lays down the funda 
mental rule which controls this detemve problem Any 
h>pothetical cause must be dismissed from consideration 
that would produce a motion In either perigee or node 
above thirty seconds of arc in a century Here Prof 

Brown is at least as cautious as there is any need to be 
liL might have said fifteen seconds instead of thirt> 

The sixth section dismisses from consideration tiic figure 
of Jupiter the cumulative effect of the asteroids and light 
pressure imperfet tions in the calculated theory seem to 
Prof Brown inconccivablo and those who have followed 
his work will agree with him 

fhe seventh section raises the hypothesis of an equatorial 
eilipticity in the sun s figure There is no direct evidence 
of such an eilipticity and moreover it becomes necessary 
to assume that the period of rotation of the sun must m 
of a length that ran be specified to Its hundred thousandth 
part It IS true that this period lies between the extreme 
values that have been determined from observation of the 
photosphere and these values differ by six parts in a 
thousand but it is clearly a large assumption to take 
i noooo (five zeroes) at the true value of a quantity of 
winch all we are entitled to say Is that it probabiv lies 
between 1 ±0-003 

The eighth section deals with magnetic hypotheses The 
ill lordancc between theory and observation in the moon's 
iiionon in not due to the secular motion of the magnmc 
ixis of the earth but it Is possible to frame hvpotiietes as 
lo the moon s magnetism that cannot be dismissed as 
imnostible 

The conclusions of the ninth section dealing with the 
moon t hbration ire very similar in cjiiararter to those of 
thr preceding section Some hvpotheses can bo ruled out 
for thev involve librations that would have been already 
detected by observation, but other hypotheses remain 
r nahte for the present liv particular a kmg^riod JUbratlon 
of fiftv seconds 


IHR TRAINING OF ENGINEERS IN FRASCE^ 

I N a lecture published in the Revue gMraU dee Sciences 
for ^prll M ^ndrd Pellotan compares the train^ 
o' englnc'crs in France with the similar training given In 
(he United States hngland, and Germany Ha dr>3rtet 
himself more particularly to the courses of stud|y prMded 
for those intended to occupy the highest engineering posts. 

In so far as the lecture deals with the courses else- 
where than in France there is naturally, little tiiat is 
new in hJi ipaper bm his statement bi regard to Vte 
training jtiven in the Kcole polytechnique wUl causa sur 
prise to Utose not well acquainted with the wofk of that 
important institution ^ 

It appears that students enter about the age of seventeen, 
ai soon os they have passed tite French equivalent fbr an 
English matriculation examination (the haeeakturdai) 

1 Ls PorsMlon dm InffSaUsn SB rrtftcj at k nCiiitOisr ** gy Airitd 
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The> ^hen conmnnoe th« prfparatory course which 
ioec«JtKe« oa the averafle» not than three aessions for 
ahi^OUgh aa per cent of the students complete preparator} 
cc^HW In two Msskmft^ 45 per cent take ^ee sessions 
ar pef cpiit four sessions and 4 per cent five sessions 
To^ preparatory course comprises mathematics chemistry 
madbkaies, and physlca as well aa modem languages it 
exf^ads over about seven months in each year and the 
course is repeated year by year M Pclletan thinks that 
to make a student follow the same course for an average 
of three years must frequently tend to make him rather 
stupid Acoordii\g to him the course in mathematics is 
mi^ too theoretical in Its character the students spend 
too much time on analytical geometry they deal too much 
with obstractions and too little with problems involving 
realities and actual numbers as a result their nttemptb 
to apply the mathematics they have learned lead to results 
not only false but actually absurd 
When the student has comDletcd his preparatory course 
he fiends two Years on Jrie more advanced courses 
making a total of five years^ study A very large part of 
hii time Is devoted to higher mathematics as is shown h\ 
the fact that about 36 per cent of the marks awarded for 
purposes of classificaHon ore given to this subject whilf^ 
metmanics and machinery receive about 36 per rent 
physics about si per cent 1 chemistry about ao per cent 
astronom> ( 1) about 9 per cent architecture about a per 
cent history and literature about 4 per cent German 
about 4 per cent drawing about 5 per cent and military 
subjects about 5 per cent According to M Pellctan 1 
large part of the mathematical course is simply a repetition 
of the work done before 

The amount of time spent on practical work is absurdly 
small none is mention^ In the case of mechinics ind 
fnachlncrv only six lessons are gj\en in ph>sic8 and 
ele\en in chemistry on the other hand tlie physical 
welfare of the stud^ts is treated more seriously for they 
receive eighty lessons in horMcmanshlp sixty four 111 
gymnastics forty in fencing and sixteen in boxing 
Students are allowixl little llbertj they ore under 
military discipline have httle leisure and are required to 
•pend a considerable time In drill Ac 
According to M Pelletan the result of this is that ibe 
most mediocre students providi^d the> are gifted with a 
good memory come out first in the n»t and rerei\#* the 
best positions In all that concerns * red tape thoj nr 
perfect but they lack initiative for they have nevir been 
allowed to think or do for themselves 

It IS not for a foreigner to criticise French methods 
many of which as the writer well knowv are admirnbl 
but if the premier engineering school of France is con 
ducted on the priniiples set forth in this paper there is 
cetfainir ample room for that reform which the author 
demand The pr^»sent writer has ventured to suggest to 
the director of the l^cole poivtechnique that i reply should 
be made to this indictment of his institution 

• J \\ ERTuriMm 

REFRIGERATION ‘ 

A SHORT account of the fimt International Congress 
^ on Refrigeration appeared m Nature of October 2 
1908 and served to Indicate the important position wlmh 
refrigeration has takAi In the fields of technics and com 


The bulky volumes before us In which rommumrntions 
appear in their original French English German or 
Italian fuliv confirm that view The subjects discus^rd 
range from magneto-optic investigations on liquid hvdrogen 
through the pr^ratlon of cooling agents to the law of 
the transport of chilled food from the use of liquid air In 
mining to Its use for increasing the eflforescence of bulbs 
These aoo communications varv very much in character 
Some are tigum^s of well-known work at low temperatures 
others compllatfons by authors who appear to have been 
Ignorant of the work of others In the field and to have 
thought it nsressarv to fill their papers with elementary 
transcriptions from text books 

I Prwiiw Cobarb IntsmstfaiM] 4 « FrWd Pari* Octobrt ^ 11 T9pa. 
Tsw* f , Oomstss PP l»+foe Temw H and UL ee 

Vd 8 jy+»eo9-».ll 111 m». lv+o6y+ll 

ds 1 As*od»ttimdw rrdd I^on 
S OxM Coim, CsniHm Stvsw ii.d ) Pries 3 vob sy# 

vou 83 ] 


Ihe vaat majorltv howcveri are new and valuai^ addi 
tions to the subject Many arc the results of prokmged 
and roreful expfrlmental research on questions such as the 
industrial separation of oxygen and nitrogen from the air 
the specific heat of certain salt solutions the conductivity of 
insulators under experimental and under practical condi 
ttofls and both relatively and absolutely Naturally much 
attention was paid to the preservation of food of all kinds 
both on land and at sea In this connection the particu 
tarty compkic Inyesligations from America on the physio- 
logical effect of cold storage for varying times and at 
varying temperatures on poultry are speaally noticeable 
This paper is accompanied by realty lieautiful photographs 
of sections and quite disposes of the notion that cold 
storage has any bad effect on nutritive yalues if maintained 
at the proper temperature nnd followed bv careful thawing 
in dry air Many other communications discuss the same 
question less exhaustively with regard to other food 
materials In this connection it is noticeable that on the 
whok the standard of the Fnglish papers was below that 
reached by those from the other great countries Happily 
this di ket was to a largo extent made up b> the colonial 
(ommunkations but this does not fully atone for the want 
of any oflicial notice of the congress by the Boards of Trade 
and Agriculture The difference is particularly marked with 
reference to America and is only nn indication of the want 
of interest these departments take m the fields which thev 
arc supposed to represent Anotlur question which appears 
in several communications in various forms is that of suit 
able units for the refrigerating industry It Is extremelv 
desirable that some agreement should be arrived at which 
would be Internationailv acceptable As a result of these 
deliberations nn International bureau has been formed which 
has come to some agreement and which yvill submit recom 
mendntions to the next congn ss at \ lenna in October 
iqio Francis Hyndman 

r MIER^ITIF^ A\D FFCIIMCAI TRAINING^ 

prRHAPS the most noteworthy educational event of 
modern times was the origin and development of the 
I niversities of Berlin and Bonn After the Battle of Jena 
uid the humiliating Treat v of Tilsit after the cloeing of 
Hi Vniyersity of Halle b\ Napoleon at a time when 
1 russii had sunk under the heel of Bonaparte to the rank 
of scarcity a third rate Pow r the King influenced chipfl> 
by the brothers Wilhelm ind Alexander von Humboldt 
determined to look to hightr education ns a means of 
retrieymg his country s fortunes Such was and still is 
the faith across tlio Rhine in the practical value bf educ \ 
tion to the State Napoleon got Ins Treaty of Tilsit bur 
there wt re men bv the side of the 1 russian King with 
great Ideas men who with stern and far-seeing deter 
mination forged weapons which during the hundred years 
which have passed since then in the field in the laborn 
tory and in the Semmar have nndu Prussia have made 
Cermaiu what they are to-day 
The moduLval universitv as it developed in England held 
residence In the sense of actual living together in seclusion 
as an essential condition of study Ihc modern univcrsitj 
following the almost universal practice required residence 
indeed but residence only In the sense of wrorking and 
thinking together in science m the laboratory in literature 
and philosophy In the Seminar The faculties of the 
medkoval university were retained — theology law medicine 
and philosophy — music and other technical subjects wen 
left outside to the care of special nchools The medkevnl 
uniyrersltv as we have seen nad behind it tbe accumulated 
prestige of centunes the modern university had no such 
individual advantage it built upon the common educT 
tional historv of mankind and adapted itself with the 

r atest freedom to the requirements of the time There 
much wisdom in the saying that a university is born 
oU The medioBval university was a centre of dogmatic 
teaching research If not explicitly discouraged was prnc 
ticallv discouraged by the fact that general culture the 
training of the judgment was aimed at* not tpeciaii^ed 
learning a recent Cambridge writer putt the object a 
not how to keep our trjde but bow to keep our souK 

t From A Itcinr* d livsred b«fbn tht Rorat DabHn SoeWtv on March 9 
by Prof A Stnirr 
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UeWg v«t bmtfht to the notice of the great 
im lU Qieeeen £ilfll>ig founded tbe &rit chemcai 
tnd^f the firtt edence laborMoty^-ooen 


re§tttij^ to ptudenti; there and afterward! at Munfcht 
4»-ib0#$ict)ed hie oreat feeearchce, and trained the research 
who coaunued his work, and who themselves or 
th^ d o cce i s ors still continue it In alt countries With 
oOt ^ research university all this would have been 
hMlqsnle 

^Amw words must be devoted to Kapoleon s expen 
eAeat, In founding a university centralised in Pons and 
dedog. no teaching or research of any kind One of the 
dieecaof the Revolution was the abolition m 1793 by the 
<^veotlon of the antient universities of France Ihe 
effedl^ on education was disastrous To remedy this 
NapaJeon in i9o6 and 1808 determined to establish an 
eakinoation university for the whole of France and this 
unhwrslty once established, continued until our own tmu 
and has only recently been abandoned in favour of tht 
Oerqian type The University ofcLondon founded m 182:^ 
was Of the Napoleonic type fd^ well known reasons and 
the Royal University of Ireland followed on the same tines 
All this has now happily been changed m Pans in 
l^MldbQ and In Dublin and they must be few who would 
urge to-day that education by examination can lead to 
any^ng^ but failure to literature to science or to the 
St^ 

Realising with Carlyle that the end of man is an 
action not a thought the research university has a1wa>8 
reOQgnifcd that the end of learning is not itself, but the 
betmt that it confers on its own votanes and on mnn 
kind Thus Liebig was alert to the ippllcations of his 
sdsntlfic discoveries and to the possession on the part of 
hit students of the special talent necessary the aptitu ie 
for making such ai^lications effiaently Liebigs first 

in^ry on fulminates, led to the modern manufacture of 
thots substances and generally to the explosives industr\ 
Slmltarly other researches either originated or improved 
almost every industry of the last century Into which 
chsatiitry enters His concern throughout his Ufo for th# 
reqipbremcnts of medicine of agriculture of our food 
sun^ and the enormous advances to which his die 
oovortes led need not be recapitulated Hofmann himself 
whor perhaps more than any of Liebig s students realised 
h!s master*! ideal and became after Liebig the greatest 
sdantidc teacher of bts day came to England in 1845 to 
taka charge of the newly founded Royal College of 
Chscnlstry For twenty years he worked in London with 
we&-known results to science and manufactures and to 
ths training of research chemists and teachers. It was 
the time of the Ghreat Exhibition and It seemed as if 
chemistry was transferred to England But the environ 
meat was not congenial Wo had no research universities 
Humboldts universities were too great on attraction 
Palaces for research were built for him first at Bonn and 
itwify at Berlin and, naturally the great research teacher 
as-crossed tite Rhine The industries which otherwise 
itdght have been ounf followed him and directly or in 
directiy the great nso of chemical industries in German} 
pf which we hear so much at the present day, is to be 
ascribed largely to the work of tide wonderful man and 
surroundings of the research university Hofmann 
oentinued the practice of Liebig in entrusting jto those of 
bis students who gave*evidenca of having fp requisite 
capacity the application of hU scientific diiBvsrles At 
least one of the largo cokwr works In Germany was thus 
ioftiraotiy connected with the university laboratories m 
Beilla This was a labour of love on the part of his 
students; bnt It led eventually to the enrldimant alike of 
master and pimil to a dtfree that professors In these 
lands can only envy Thus the research university 
splendid as were Its achievements in pure science, never 
Ipst toudk wllli technology aiul there can be no question 
11^ tMs was to the advantage of science itself quicken 
log 1 C W contact with the ooocreCe oontfitions of real life 
and }ustifying it tnr a wortl^ object 

it gridualfy became appanmt that theie was dn 
imflortaflt nald of research betw^ the discovmies of pure 
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tilt* latter, requiring die highest degree of knowledge and 
skill It has been conventotly termed technical research 
For example, there are many more coloured compounds 
known than dyes but some of these might be converted 
Into d>es if the requisite conditions could be discovered by 
which changes could be effected in their molecular structure 
In accordance with well-known laws Again the synthetic 
formation of Indigo of the structure which chemists 
imagine to represent its molecule though long known as 
a laboratory experiment was until recently economically 
impossible os a manufacturing operation To overcome 
this difficulty with a faith akin to that of the Humboldts 
in the success of their universities one of the large indus 
trial undertjpkings in ( ermany set to work with its little 
army of technical research chemists and after years of 
patient labour and the expenditure of three-quarters of a 
million sterling the reward has brun success The demand 
(or this tecbniral research work has grown m Germany as 
It has in no other country Ihe large industrial under 
takings have their own laboratories devoted to it and in 
addition the practice has become general of retaining at 
substantial salaries the intemst of the university pro- 
fpssors for the advantage of particular manufacturers 
fnrman professors of chemistry are now princes indeed 
compared with their position in the time of I lebig But 
ill this has not Ix^n sufficient to mo t the demand for 
technical research work and for trained workers and there 
has arisen a new class of high M,hoo] the technical re 
Ik arch university of which tnit at Clnrlottenburg may 
bo taken as a type These new institutions by the 
standard required for entrance 'ind by the quality of the 
work they do are entitled to lake and do take rank 
equal to the university and tho} confer a doctorate in 
engineering 

VVe have now considered four types of institutions for 
the advancement and diffusion of learning and of its appli 
cations to society — institulions of acknowledged university 
rank of the niediaval or residential college universitv 
X mpliiled by Oxford the research university ns seen at 
Ui^rlin the examination univi rsity first known in 
Napoleon s University of Pans and the technical research 
university, as seen at Charlottenburg In Fngland where 
numerous new universities have been established in recent 
vears the type adopted has bpon a comblmtion of the 
Corman research university and the German technical ro 
8 arch university tlie one or the other type predominating 
according to local needs and the whole adapted to Its 
surroundings particularly to the conditions of secondary 
education Whatever view may be held respecting the 
Cerman practice of separating these two types os adapted 
to Gerinan conditions it will 1 think be generally agreed 
that for the conditions which prevail in these Islands the 
combination of the two in the new univirsities is a wise 
arrangement Our two new universities in Ireland are 
also of this combined type and arp to be adapted to Irish 
educational conditions and the needs of the countrv 

Two advantages the German university has which are 
not found In this count r> tlie one is the Scmfnor the 
other the coordination between the secondary school and 
the university which relieves the university of all work 
except research and preparation for research In science 
the influence of Liebig through his students was so great 
that science laboratories after the model of Giessen nave 
become tira recognised attribute of science profetaorshipt 
throughout the world but the corresponding laboratories 
for literature and philosophy ire with us entirely wanting 
No doubt the work Is done here in a less organised and 
different way but the Institution of organised and properly 
equipped Semfiuife would be an implant advantage to 
the literary philosophical and other departments of our 
universltlet ^0 second advantage referred to possessed 
by the German university !s the character of the leaving 
examination of the secondary school It corresponds to 
our matriculation examination with the added knowledge 
acquired by about two years university study in arts and 
its acci^ance by the university as evidence of sufficient 
knowledge for matriculation relieves the university of that 
most unfortunate practice so common here of giving the 
student an examination as his first experience on entmng 
The student In ** Faust * who said Zwar weist icb viel 
doch mdcht Ich AIlcs wissen, would have been surprised 
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had hii first experience been an examination The hi^h«r 
matriculation standard in Germany^ and the fact that the 
German student Is older — the average age is twenty to 
t\\cnt\ five years— on entering the university must be 
borne in mmd when comparisons are made as to the 
proper time for specialisation and research to commence 
If we desire to rival the work of the German universi 
ties we should seriously attempt the better organisation 
and coordination of our entire educational svstem One 
might ima^e a trunk railway with stopping places and 
branches Tlie trunk line mlj^t represent purr* science 
literature and philosqihy ana be always extending itself 
further the stopping-places to where the scholars or 
students branch off to apply their training to Inr'lihood 
occupations Where exactly these stopping places should 
be placed should be fixed after careful deliberation Most 
would branch off for the arts and crafts from the primary 
school most of the remainder would branch off after the 
secondar) school a small premortion would enter the 
university branching off for tne professions at places 
decided upon Encouragement to enter the university 
should only be given after careful consideration Far too 
man) men nowadays are painfully struggling against 
nature In the university to the detriment of the occupa 
tions for which nature really equipped them Fven in the 
German Empire only 13 out of every 1000 of the male 
population enter the unlvcrsl^ 

The Times in a recent leading article savs — Germany 
has built up a chemical industry worth tens of niiUtons 
of pounds annually through the agency of research 
chemists methodically traln^ In her numerous technical 
schools This is quite true but there is or* turner 
requirement that must be mentioned German manu 
fncturers know the value in dividends of the services of 
trained research chemists Irish and English manfacturers 
do not and no matter how many and how well trained 
our untveralh students become the effect on the country s 
Industries will be small unless they find suitable fields of 
operation This Is a serious and fundamental question 
which might well be taken up by induitnal improvement 
movements and by anyone who has the ear of the publu 


RhCEM I)ElEIOP\fFNTS IN TFffORlPHl 
AND lEIEPHONl * 


17 OR many years the simple form of Morse apparatus 
or Its tqulvalcnts served the requirements of most 
countriis but as the telegraph service greu mid the traffic 
rendired it imperative to erect long lines directlN connect 
ing distant cities the problem of obtaining a greater 
revenue from tlie large capital expenditure involved Wame 

f iressing and progress was made broadly on thr<»c distinct 
ines of development In the first means were designed 
for the transmission of several messages simultaneouslv 
over the name conductor m the second bv tlip use of 
suitable mechanical and electrical devices the actual speed 
of transmission was raised in overhead wires to ten or 
twelve times that possible by manual operating and 
finallv tvpc printing and writing systcmii were Inv nted 
with varving degrees of success 
A meMiod which in theory admits of sending as many 
as tnelve simultaneous messages in one direction or double 
that number if duplexed, de^nds on the superposition of 
musical vibrations on a telegraphic circuit at one end of 
a line To effect tbit result a number of electrically 
driven tuning forks arranged to vibrate at different fre 
quencies are connected through telegraphic keys to a line 
wire so that on depressing aOy one key o s^pi of elec 
trical vibrations of the frequency of Its companion tuning 
fork are sent through the line At the far end the 
receivers are of a type that will reiq>ond to muriral vlbra 
tions only and each recelvei Is constructed or adjusted 
to respond to the vibrations of one of the distant tuning 
forks *a1one and to no others If any one kev ss depressed 
a simple musical osdllatien traverses the Lne and the 
receiver In tune responds If two or more keys however 
are depressed simultaneously, a senes of comMund curves 
is transmitted, and those rivers that ire in tune with 
the various components of the curves respond and all the 
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others remain unaffected lliis system 
America it has been develop^ and 

Mercardtef^n France where It Is swd to have 
results recently In the modem apparatus t 
consist of so-called mono-telepbones, each of 
made and adjusted as to respond to only oqp fn 
The second method of Increasing the outtnit 0 

wires 18 the automatic or machine transmitting 

which if typified by the Wheatstone apparatus adopMl And 
perfected by the Post Office in Great Britain Xd nU 
instruments of this character a long paper ribbon la per 
forated by a suitable machine In an a^ltrarv manner* land 
the transmitting and receiving apparatus Is eo daiigped 
ns to transcribe these perforations at the distant end, mto 
Morse signals into simitar perforations into type-printed 
messages or even Into written characters 
This Wheatstone system has been very fully developed 
in the United Kingdom It is capable of dealing vrith 
traffic at a maximum rate of 450 words per minute, and 
It Is invaluable for the transmission of news Thus, in 
the central office in Londdh Items of news may hnfe to 
bo transmitted to fifty or more towms slmuitaneeciafy 
Circuits are made up for news transmission earii pro 
vidlng for a number of towns some of the circuits b^g 
of a permanent character and some formed temporarQy to 
meet special requirements As many as eight Wheatidane 
slips can bo punched simultaneously in one operationi fnd 
each length of slip Is run through the necessary trans 
nutters at the highest speed considered judicious When 
long Press messages are received they are divided into 
sections and each section handed to a separate telegrari^st 
for perforating so that the transmitting apparatus can be 
kept to its maximum capacity Without tnls useful and 
adaptable apparatus It would be almost impossible to daal 
satisfactorily with the vast Amount of news traffic wdiich 
18 sent daily to every town in the country 
For ordinary public message traffic on lines of moderate 
length where each individual message is short the Wheat- 
stone has certain disadvantages namely the initial daUy 
in perforating the ihp Its distribution and finally, the 
re-distribution of the received slip amongst the mdng 
telegraphists for It is obvious that at the high speed at 
which Wheatstone Is worked several operators are re 
quired at each end of the line to keep pace writh the 
apparatus In practice in this country tor circuits of 
moderate length it is generally considered preferable to 
provide direct Morse apparatus worked simplex, duplex 
or miadruplex as circumstances may dictate 
with overhead lines the limit of speed In automatic 
working is that Imposed by the receiving apparatus whldt 
owing to its self Induction obstructs the roc^tion of Morse 
signals at a higher speed than that named This Hilfficulty 
has been overcome by substituting a chemical for an 
electromagnet receiver In this form the current at the 
received end passes throu^ a long paper nbbon saturated 
with a solution which Is decompose by a positive current 
The Morse signals appear in blue lines on the received 
slip • 

It IS said that with this method a maximum speed of 
1000 to zaoo words Is possible under favourable conditions 
but the difficulty In vmrking at such high speeds whefe 
characters are received In Morse code atid have to be 
transcribed manually Is the division and distribution of 
the slips oukongst 1^ large nuinlber of writers netisssary 
to keep abreast of the work the precautions needed to 
avoid loss of messages the injurious effect of brief ton 
tacts caused by workmen which result in the loss of 
several words and last, but not toast the diffleu}^ and 
delay in obtaining repetitions where errors false signatil, 
or missing words render this necessary 
All the foregoing methods increase the carrying capacity 
of the wires In other words they reduce the capita! 
expenditure per message but none of these Increase the 
output per operator, nor do they diminish the woridog 
cost in the Instniment^-oom in fact, with mgh-speed 
automatic transmission this cost may be higher than srith 
other methods described^ The messages have to be pre- 
pared by the perforation df the jjkindied slip telegrapmsfs 
have to control the sending and receiving apparatur ati4 
the Morse slips at they are reeled off the recrivifig 
apparatus have to be divided add distribute amoi^ m 
number of operators for transmptkm The Initlar pre* 
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«f the transmittfntf alip alwo}s ofcocrree be 
ftmewnr bi ell automatic ayatenw but Inventori have 
tw^imeir attention to increasing the speed and reducing 
Uie eeet of transcription at the received end* in the case 
of mamiai as well as automatic sending by the substitution 
of tjFpIfig apparatus worked mechanically or electrically for 
tiU. gHmual transcription A very considerable number of 
instrupnents has been designed to achieve this end but 
00a of the earliest which has met with permanent success 
ao 4 by moans of which a very large proportion of the 
worfii in Europe and nearly the whole of the Trans 
coothiental work Is dealt with is the well known Hughes a 
type^inting instrument 

Hughes method of transmission has many 
advantages It provides a clearly typed message for 
deUvery instead of a written one it removes a possible 
source of error in transcription and it increases the spied 
of working os compared with M^rse by about 25 per cent 
It Ctm be duplexed and it is used by the Post Office on 
all Us Continental wires It has however the dis 
advantage that a considerable Interval of time elapses 
betwieen the transmission of two consecutive signals owing 
to the revolving arm Imving to traverse all the intervening 
lettars Baudot has obviated this waste of time b> adopt 
ing the multiple system of telegraphy He entirety 
aboodons the Hughes mtthod of transmission and he forms 
aft arbitrary signal ixxle which by means of five con 
sewtive currents some plus some minus in combina 
tifOR he represents each letter of the alphabet figures or 
other slgnau By his method he can provide four or tlx 
channels simultaneously on out wire each bung worked 
nuHHially 

The Baudot system admits of the transmission of a much 
tMrgsr number of messages over each wire than the 
Hughes It 18 also more flexible Inasmuch as the various 
channels It provides can be divided amongst an equal 
number of towns thus Pans can use two channels to 
Lyons and two to Marseilles over a Pans 1 30ns circuit 
extended from Marseilles and so on It Is largely u^cd 
in France and has been introduced into this country 

It will have been observed from the foregoing that there 
art three distinct methods of telegraphic transmission with 
which we nre mainly concerned to*nlght although others 
might be mentioned In the first an arbitrary code of 
sigDAls is repeated in similar arbitrary signals by which 
the alphabet is artificially represented and the message is 
read by a skilled operator in the second what mav be 
termed the dial type of apparatus is used, where two type 
wheels either moved mechanicnlly or electrlcnlh rpvol\< 
isochronously and they may either show fleeting letters 
or print them in permanent iharacUrs and in th third 
an arbitrary set of electrical signals is devised whith 
actuates specially designed apparatus which mav repro 
duce the message tn legible characters printed or even 
written The third method has been utilised by vonous 
Inventors and applied tjp automatic transmission so as to 
^ipense with manual transcription at the receiving 
station 

In al! cases a paper ribbon or ^hp is perforated by 
punches generally actuated by a specially designed type 
writer keyboard in which the depression of any key causes 
m series of perforators re^presenting the arbitrary combina 
tkm of the corresponding letter to appear on the slip 
This Is passed through an automatic transmitter the elec 
trical currents corresponding with the perforators arc 
transmitted over the circuit and the distant apparatus 
actuated 

Murray has devised a system which has undergone 
lengthy trials both at home and abroad HU slip hat one 
tow or perforatlont which gears into the moving mechanism 
of the tranamitter and below this a second senes of per 
loratlons which represent his artiflciai signalling code 
which it of the Baudot type At the receiWng apparatus 
an exact counterpart of the transmitted slip v^th its per 
foraHoht Is reproduced and this perforated slip is patsfHl 
through and actuates an automatic t3pe-writer which 
prints the menage » 

Creed has worked In the same direction but he uses 
the ordinary Wheatstone alphabet already described and 
of course the WheaUtone transmitter At the receiving 
end a perforated Wheatstone slip is reproduced by a punch 
|jig pukhine, ij^Uh, controlled the reverse currents from 
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the transmitter and using compressed air us a motive^ 
power perforates the received slip at considerable speed 
Ihis slip is then passed through an automatic type writei 
adapted to work with tht \\heatstone alphabet whicl; 
fvp^ the message on a long slip to be gummed on th* 
telegraph form In both thea»c cases the received slip can 
be inserted In a second automatic transmitter and the 
messat^e sent on to anoth r town — an advantage in the 
transmission of news which frequently has to be re- 
distributed from large provincial centres to other towns 
ha\ing no direct communication with London Both theM 
systt ms are in use 10 the British Post Office 

Siemens and Hulskt 111 Berlin liave devised an automatic 
system In which by means of suitable apparatus the 
message la printed by the receiving, apparatus direct by 
photogra|diic methods 

Writing telegraphs, based on thi. fnit that two ordinates 
at right angles to one another can be made to describe any 
(urve have been dcsii^a d Ih telewriter tn which the 
pen IS conncc:tcd to two arms which follow the mo\ements 
of tho writer and which in doing so pass over varying 
resistances and transmit to line currents of \arying 
strength, Is well known At the receiving end two pivoted 
electromagnets placed in a viry powerful magnetic field 
are deflected over arcs dependent on the strength of the 
current circulating at any moment Two arms at right 
angles to one another art connected to the transcribing 
pen ono arm being pivoted to each magnet and the 
writer s movements are reproduced 

I here is only time to refer briefly to the beautiful writing 
apparatus designed by Poliak and Virag In this a slip 
IS perforated by suitable means with nine rows of holes 
of varying sixes suitable flexible brushes make contact 
through these holes between batteries and the line wires 
and thus cause currents of different clcctromotivp forces 
and duration to circulate over the hnt and to act on two 
telephone receivers at rij,ht angles to oin another Rajs 
of light are reflected from one to the other and on to a 
photographic slip and the written messages which can be 
transmitted at 600 to 1000 words 1 minute appear 
developed and fixed on the sensitised paper which emerges 
from tho dark closet of the appiratus 

Submarine telegrapii\ is not usi eptible of the m mv 
devi lopments that have lioen possibk with land lines The 
liij^h r lectrostatlc capacity varvmg from o ^ to 0*4 micro 
farad per mile and the very long lengths that are neces 
aiv to connect the great continents of the world render 
mg the use of anv but the most il hcate apparatus 
impossible on long cables I he r tuving instruments 
originally Invented by the late I nrd Kelvin then Sir 
William Tbomson ore Rtill the onh npiMratus u\ailnble 
for the reception of messages on long Transcontinental 
inbtes and so for it has not been found iiOB<!ible to increase 
materially the speed of working except of course by 
increasing the dimensions ind cost proportionately 

in ormnary telegraphy when tnnsmitting through an 
overhead line the frequency of the lurrcnt alternations is 
only x8o per second for 450 words per minute and the 
lurrent has actuated the apparatus at the further end 
beft>re the battery connection has censed Another con 
dition however is Introduced whi n n conductor is used 
for telephonic speech in which n maximum frequency of 
1800 to 2000 vibrations per second has to be dealt with 
In these cases the transmission from the telephone assumes 
complex wave-forms and the effect of even a moderate 
capacity becomes far more marked than in the case of 
telegraphic transmission If a simple wave impulse were 
emitted in a circuit containing neither capacity nor induct 
ance it would maintain its form and it would only lose 
In amplitude owing to the waste of energy in heating the 
conductor With much capacity m the circuit however 
the wave tends to elongate and if the capacity be 
sufliciently great and the line sufficiently kmg the follow 
ing wave overtakes the lagging tail of the previous one 
thev blend more or less together and having lost their 
rlistlnctWe character they fait to impress on the receiving 
telephone the distinct character of the sound from which 
thev emanate 

The Jowf of the overtones means dhntnution of the 
timbre of the voice In other words through speech may 
still be possible but the voice ulumately becomes less 
recognisable until when a certain itrnlt is passed if tho 
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resl«Unc« of the conductor be not too great» it may 
d^encratc into « tow toned imltetton of speech, or with 
the smaller conductors which ere used for Dty work the 
altenuation rapid^ lowers the irolume of sound until It 
becomes unrec^nfsable Self-ioduction is the analoftue of 
inertia in mechanics; therefore, if it were possible to 
endow the circuit In which a wave was in movement with 
sufficient self induction to prevent the tailing and con 
b«sjuent distortion of its fora the limit of speech would 
be materiallv increased, os the attenuation due to resist 
ance alone would have to be provided for Now it is 
possible to achieve this result to a certain extent by adding 
artiflclally to the selMnduction of telephone cables 
technically termed loading The ideal method would be to 
ini reuse the self induction uniformly throughout and 
attempts have been made to effect thu by lapping a copper 
conductor with thin Iron wire or tape of a high magnetic 
pornieubility Another method consists in distributing 
mognetic coils at uniform distanoes of a mile or two apatt 
throughout the lentfh of the Une Under these conditions 
the distance over which speech Is poesible has been increased 
from two and a half to three and a half times 
Ihe British Post Office has recently laid a cable with 
distributed Inductance between l^gtand and France which 
will increase the range of speech about four times as com 
pared with a similar type of unloaded cable 
The rapid and enormous development of the telephone 
service tliat has taken place throughout the world within 
the last few years Is a remarkable achievement of tin* 
electrical engineer The principle of the mlcrophose which 
converts sound vibrations Into electrical vlbratiuns and of 
the teipphone which reconverts the electrical into sound 
vibrations, are so well known that 1 need not dwell further 
on the subject than to pdnt out that Graham Bell s tele 
phone os it left his hands In xSyd, is essentially the same 
instrument, slightly improved In mechanical construction 
as he gave It to the world but all the other adjuncts of a 
complete telephone service have been profoundly modified, 
and are not yet in sight of dnality 
In the period during which the ordinary telephone equip- 
ment has undergone modifications Inventors have turned 
ihpir attpniion to the design and perfection of an auto 
matic tplpphone in which each subscriber by a simple 
method of manipulation may without the intervention of 
an oppntor at the exchange obtain direct access to any 
other subscriber connected with the service One of the 
earhest systems of thla type was known as the Strowger 
Eaih subsiriber • Hoe terminates on a line switch which 
forms pait of a group of loo switches This switch is 
connected by ten circuits the equivalent of the plugs and 
cords in a manual board with a series of selectors each 
aciommodatlng loo junction hoes. According to the site 
of the exchange there may be two or three sets of selectors 
connected simiiarly by means of Junction circuits and, 
finallv there is a connector, a somewhat similar instru 
inrnt which makes the connoetkn between the two 
subscribers 

Each telephone has a dial with finger holes and numbers 
On removing (he telephone from the hook the procedure 
is as follows If, soy, No 485a is wanted the caller 
inserts hit finger in hmt 4 and revolves the dial up to the 
limiting stop This actuates the line switch whicn causes 
a connecting plug to enter the springs of the first dis 
engaged junction leading to the selector group of 4000 
The same action follows in sequence with 8 5 and s the 
final movement of the connector making the connection if 
the lequired subscriber is disengaged If he be through 
to another a busy back signal (a vibratory current) is 

? [tven A^hen the connection it made and tiie conversation 
s complete the hanging up ol the telephones restores the 
connections to the noro^ This method has had consider 
aOle ^olc^ment amongst ths independent teiephone com 
paalei^in America 

On the subject of ths foture development of telegraphs 
and talephones, few ol those acquainted with ths subp^ 
would venture to dogmatise, but certain stadstics I have 
prepared will convey to you posajbifftiea far more preMant 
than any amount of speculadm The ftffloadng figures for 
the years xpos and 1907 respectively, have been gathered 
from authentic returns, and they ombmoe information from 
every countiy of hhportatice duoughout the world — 
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Large figures frequently fail to impresa the mind, bul'fritan 
it is stated that this milesgs of wire will soon, If IdSfiaa 
not by this time, equal one-third the dls t a n oe ftodHgid 
earth to the sun, the ramsxkable activity of the fllfplra 
telegraph and tele^tom service wiU perhaps be 'psesf 
forcibly realised 


UNIVERSITY AND EDUCATIONAL 
INTELUCSNCE 

BiaMiKOHAU — The engineering department 3 s losittf 
services of Mr F H Hlumnel, lecturer in dvil anmasr 
mg who has accepted the*’chalr of engineering at B||fplt, 
and of Dr J D (Scales, lecturer In ea»tficaranglnd|Mg, 
who has been appointed principal of the WoWsrhaggffeoA 
Technical School 

Caicbuogx — The observatory syndicate, in a report to 
the Senate on the Huggins dome and the astrophyslcal 
building state that the^IIduigs now erected may bt 
gaided as consisting of two parts, though for the saka-of 
economy m construction they are structurally bleadadi 
Ihe first part consists of a dome 33^ feet In dlamater 
together with a small room for accessory iq>paratus and 
a room for any observer who may be mmdng use of the 
Huggins Instruments installed in the dome These art to 
be called the Huggins dome and the Hugdns observer a 
room Ihe second part— the astrophysicaisuildlng civn 
pn<)es a computing room vVhlch also serves as a libcaky 
and a imoll room appropriated to the use of the head of 
the department. The Huggins Instmmenti are jaow tnhdy 
for adjustment and use 

The Goldsmiths Company have given 700/ for the sqaip- 
ment of the metallurgical d^>aitment of the ohesnlcal 
laboratory 

The prize of 50^ out of the Gordon Wigan fund 4 o^ 
ft research In diemistry has been awarded to Sfri Jd 
Thomas I nnlty for experimental investigations on ” 
Isolation of tlie Aromatic Sulphimc Adds ** and ** The 
Resolution of Externally Compensated Ouinoline Deri 
vatjves containing Two Asymmetric Carbon Atoms ** 

Ml W h Prn^c of the Indian Forestry Service, witt 
deliver n course of lectures on Indian forestry during 
Michaelmas term of 1910 ^ 

Oxford — ^The next award for the RadcUffe prise afiU 
be made in March 19 ii The prize which is of die 
value of 50I la awarded by the master and fellows of 
University College every second year Tor research In atrt 
branch of medical science comprised under the followirtg 
heads —human anatomy, phydobgy, phannacologyt 
pathology medicine surgery obstetrics gynmcology, 
forensic medicine, hygiene The prize Is open to gtt 
graduates of the Ldfversity who shall have proceeded or 
^hall be proceeding to a nmical degree In the UnWerri^*' 
Candidates must not have exceeded twelve years kom tnfe 
date of passing the last examination for the dsgtee bf 
B A- and must not at the date of appUoatlon, be feUoirV 
on the foui^ation of Dr Jolm Raaeiiffe The itkaMffS 
must be sent to the Unlverilty Registry oir or beforq 
Demnber 1 v , 

The Rolleston memorial prize the value of which la fipl , 
will be awarded in Easter or Tnnlly ternif 191a The 
prize IS open to sudi members of die Universincs of Oxford 
and Cambridge as will not have exceecM ten years from 
the date of their matriculation on March 31, 1910, apd U 
to be awarded for original reseaiifdk In any epaav 

prised under the follow'ng heads —animal ana Vogh'Idble 
mondiology, i^yslology and pathole^, and nn$nwpgy 
to be selected by the capdidatea thramWes Cindafoa 
wishing to compete uhtlM for^md dielr Itoemoira to ftt* 
registrar of the University before March 31, soM 1 ^ 
memoirv should be Inscribed * fikdleaton Memorin 
and ritould each bear the name knd add#em*of die gM 
may be printed or in mhmiseifpt. meamlrsyeji^ 
published being admitted to the oompstiood. ^ 
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Tfi* etacton have appointed Mr Raphael Meldola 
P R.S • orofetaor of chemiitry In Flnibury Technical 
Cot la y, City and Guilds of London Institute to deliver 
the iMbert Spencer lecture In the course of next 
Mfrhaifwii term No more appropriate selection could 
have been made than that of Prof Meldola whose wide 
range Ot scientific knowledge and interest extending far 
beyond the bounds of his special subject and whose well 
known sympathy with everywlng which can tend to further 
^ pregyess and popularise the results of physical and 
olologlq^ research justify the expectation that his lecture 
will bn of exceptional interest and value The subject and 
date of the lecture will be announced later 

Mr Selwyn Image who has recently been elected to 
the Slade professoAiip of fine art Is well known to 
naturafllts as a keen student and collector of the British 
Lepidog^ra He is a Fellow of the Entomological Society 
of Loaiilon and is at present serving on the council of that 
society 

Tho delegates of the common University fund propose 
shocthr^o appoint a reader In sodhl anthropology 
At the tercentenary festival of Wodham College heW on 
June S3 allusion was mide both by Lord Curzon and by 
Sir Arrhibald Geikie to the connection of the college with 
the early history of the Royal Socie^ The latter speaker 
gave It as his opinion that but for Dr John Wilkins the 
warden of Wadham under whose auspices the Oxford 
cneetlaRs of ** the nssoeiatlon of rertam worthy persons 
inquisitive in Natural Philosophy * (Walter) began about 
or 1640 the Ro\aI Society might never have come 
Into ecistence 

ShWibld '—Dr J Robinson his been appointed junior 
tectupsr and demonstrator in physics and Mr J Miller 
asslstimt in the architcctunl department 


Ma H S Jackson research assistant in plant patholng\ 
at tha Oregon Agricultural Experiment Station has been 
appofnted professor of botany and plant pathology m the 
Oregoa Agricultural College 

Tmr Speech Da> of the Merchant Venturers* Technical 
Collegi Bristol will be Friday July 92 when Colonel 
F C Ord C B the master of the Society of Merchant 
Ventypers will distnbute the prizes 

Dir H S Jrnntngs hitherto professor of experimental 
sootq^ at the Johns Hopklmi University has been 
apoomted professor of zoology and director of the blo- 
lomcal laboratory of the same University in succession to 
the late Prof W K. Brooks 
The Cleveland College of Ph^iclans now the medical 
department of Ohio Weslevan University Is to be ronsoli 
dated with the mcdiril department of Western Reserve 
University at the close of the present college venr Mr 
H M Hanna has given the sum of 50 ooo 2 as an nddi 
tional endowment fund for the medical department 
It Is announced in %e\ence that two more Industrial 
fellowships for the ln\eftlgation of the dlseasi s of plants 
(making four In all) how been established In the New 
Vork State College of Agriculture Thev are to be known 
respective!) as the Herman Frasch* fellowship and the 
Join Davey feltowriiip The first named provides for the 
Imestigation of the use o^dry sulphur as a fungicide both 
to^the plants and in the soil and the second provides for 
the Invmgatlon of heart-rot of trees 
A HKW University for Natal Is says the TFssItmfiifef 
GoMette to be opened formally in August next It is 
anticipated that a large number of students will be enrolled 
at oniie Under the South Africa Act of Union the 
University will come under the jurisdiction of the Union 
Government while education other than higher education 
will be vested in the Provincial Council for a period of nr 
least five yean The Act establishing the University pro- 
vides that instruction shall be given in classics literature 
law science and art and other studies Designs for a 
handsome building have been /ipproved by the Natal 
Gownment AJreadv Vr W S Rosevearc has been 
appointed professor of mathematics and Mr Bews pro- 
fessor of botany and geology I 

Tnc Rural Educotlon Conference which has been con I 
iHtutod by the Presidents of the Board of Agriculture and | 
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risheries and the Board of hducation for the discussion 
of aU questions connected with education In rural districts 
nnd for the periodical exchange of views between repre- 
sentative agriculturists and the two departments will be 
composed as follows — Ixird Moreton Lord Barnard the 
Right Hon Lord Belper the Right Hon Lord Reay 

G C S 1 G C 1 E the Riglit Hon A H Dyke Acland 
the Right Hon H Hobhousc Sir Francis A Channing 
Bart M P Sir A K Rolht Major P G Cralgie C B 

Mr Graham Balfour Mr C Bathurst M P Mr G A 
Beliwood Mr J F Blackshaw Mr W F Brockholes 
Mr G G Butler Mr A W Chapman Mr F J 

Chittenden Mr S H Cowper Coles Mr D Davies, M P 
Major J W Dent Mr H J Llwes F R S Prof W R 

Fisher Mr F Hedwurth Foulkes Mr W J Grant Mr 
A D Hall F R S Mr W A Haviland Prof C Bryner 
Jones Mr T Latham Mr J L I uddington Mr H 
Martin Mr E Mathtws Rrv R Meyer Mr W Parlour 
Mr C N P Phipps Mr J H S ibin Mr A F Somcr 
ville Prof W Somerville Mr A F Bromehead-Soulby 
Mr C Tumor Mr F Vemey M P Prof T Winter 
and Prof T B Wood The Right Hon H Hobhoute 
will act as chairman of the con^rence and Mr F G 
Howarth of the Hoard of Fducatlon and Mr H L 
hrench of the Board of Agriculture and Fisheries will act 
us joint secretaries 

On May 28 at the Regent Street Polytechnic London 
Mr Blair (education officer to the London County Counal) 
gave an address on The Newer Fducntion to the 
members of the Federated Associations of London Non 
primary Teachers Mr Blair said that the advene 
criticisms sometimes passed on the results of modem 
elementary education arise from Ignonnce of the progress 
that has really been made in this direction during the last 
fifty years There is now hardly nn illiterate person In 
the country and moreover the facts that crime has 
decreased that satutarv conditions have improved that 
the death rate has fallen and that tho funds of savings 
banks and provident societies show a ste'id\ increase must 
all be attributed Indirectly to the work done in elementary 
schools We were In this respect far ahead of Germany 
An important port of the recent work of the London County 
Council has been the institution of its scheme of scholar 
ships for children fit to pass from the elementary to tho 
secondary schools The full development of this scheme 
Is \et to come for there i* 1 distinct need that the child 
leaving the secondary school at th age of sixteen and not 
wishing to take up elemcntarv-school teaching shall have 
some course of definite technical training ^ fqr as 
wage-earning capacity is concerned boys and gins leaving 
secondary schools at this age are in no better 
than children leaving the elementary schools at the age of 
fourteen After reading certain examiners reports refer 
ring to the unsatisfactory work In some secondary schools 
Mr Blair stated that there is still i tendency for this work 
to be too academic in character nnd he urged that 
secondary-school teachers must strive to correlate their 
teaching with the facts of life and remember that upon 
them falls a large part of the responsibility for training 
the child for Its future duties as a citizen of the Fmpire 
Some statesmen consider that before long we mav be 
called upon to meet a serious national emergency and the 
wav In which we shall do this will depend on the work 
of the teachers both in the elementary and In the secondary 
sthools 


SOCIETIES AND ACADEMIES 

London 

Royal Society June ai —Mr A B Kempe vice premdent 
and treasurer In the chair— A Maileok Damping of 
sound by frothy liquids Tlie objict of the note Is (i) to 
explain the well knewn fact that a vessel which when 
empty or filled with a homogeneous liquid gives a musical 
note when struck ceases to do so when the liquid contains 
bubbles of gas (2) to direct attention to the fundamental 
difference between the damping of waves propagated 
through a gas containing spheres of liquid (eg rain or 
fog) and that whlrii occurs in a liquid containing bubbles 
of gas The damping of sound waves bv fog has received 
considerable attention nnd it his been shown that alth< ugh 
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^ttence of liquid porticlei doet cause a certain amount of 
dUtlpation loti of enemr is smalli and this agrees with 
observation On the other haiid» with a liquid containing 
buttles, damping of vibration is excessive, practically ^ 
whole of the wave energy being dissipated in a few wave- 
lengthi or periods When spheres of liquids are <Bs- 
lemin&ted in a gas comwessions and dilatations take place 
in the latter much as if only ths gu were present, and 
the increased dissipation is due to sU^t modiflcatlon In 
the motion of the gas brou^t about by the liquid spheres 
In the converse case, when bubbles of gas are disseminated 
through a liquid, variation of volume consequent on the 
passage of a wave takes place almost entirely in the gas 
and distortion of the liquid about the bubbles of whose 
volume is the variable introduces a rate of dissipation 
of a different and larger order It Is pednted out that In 
a mixture of liquid and gaa (In the form of bubbles) the 
velocity of wave propi^ation is less than that in either 
constituent alone, ana has a minimum when the proper 
tion of gas to liquid has a certain value If the mixture 
consists of sir and water minimum velocity of propagation 
U reached when the volumes of air and water are nearly 
equal and It then about one fourteenth the velocity of 
sound in air When the volume ratio of gas to liquid 
exceeds a certain limit demnding on the ordet in wnich 
the bubbles are arranged, the latter cannot remain 
spherical, and the mixture then becomes a froth or coUec 
tion of air cells separated by thin liquid walls It is 
^own by fxpenmont that su^ froth is a very effective 
agent in daniplng vibrations — Prof P V Bovm The 
dispersion of hght by potassium vapour The work 
dcHuribed in this paper was an attempt to measure quanti 
tativelv the amount of dispersion in the Vapour of ; 
potassium Dispersion takes place in the vapour efuefly on 
account of the red absorption lines but is also to a smaller 
extent due to other lines of the principal Kciie^ Meaburc 
ments were made showing dispmion affected by the first 
Six pairs of lines of the principal senes and an effect 
could just be detected at the next pair of lines The dis- 
persion was found to fit a Selhnefer formula and values 
tor four of the constants for this formula were obtained 
On theoretical grounds we can conclude, from the relative 
values of tho constants of the dimrslon formula that the 
number of atoms taking part in tne absorption of the light 
after the first pair of lines must be only a ^mall fraction 
of the total number present in the vapour and that this 
fraction decreases with the number of lines m the series 
It is suggested that the explanation of series lines must 
therefore oe looked for in systems which are not tho atom 
pure and simple but probably atoms to which a corpuscle 
or more than one corpuscle become attached Several 
t>pes of quasi compounds may thus be formed in a way 
suggested b} Sir J J Thomson and the periods commonly 
associated with the atoms may be the periods of these 
s^tems Our conception of the atom may be thus con 
^iderablv simplified as the number of degrees of freedom 
for each individual atom may be diminished very largety 
if this view be the true ono--J Qlfford Additional 
refractive Indices of quarts, vitreous silica calclte and 
fluorite — J Ivon Qraitsun The absorption spectra of 
sulphur vapour at different temperatures and pressures, 
and their relation to the molecular complexity of this 
element llie absorption spectra were j^ographed at 
temperatures varying from 530® C up to 900® C at 
atmospheric prcssuroi and at constant temperatures under 
pmsures between atmoqiherlc and 10 mm of mercury 
The photographs at constant pressure with the sbove 
variation of temperature show the presence of two distinct 
absorption spectra these are attributed to the Intra 
molecular vlWations of the S. and S, complexes re- 
spectively the former producing a series of absorption 
bands between n(«x-^)aooo and nafioo with mean posl 
tion of maximiun absorption about nasoo whilst the 
relative^ lighter S, molecular system hy taking up vibra 
tiont ^ gruter mqumcieti mtiducet a series of bands 
tying between nsqoo and 115810, with mean pi^tion of 
maximum absorption about 05750 Since only two dis- 
tinct spectra are evident it is concluded that the equation 
5«“4S, represents the sole reaction that occurs In the 
dissociation of su^hur vapour on beating from Its boiling 
point qp to 000® C The Inteipretatlon of the photograi^s 
of the absorption spectra of the vapour at different (oon 
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stant) temperatures, but with reduction of ^ 
indicates that above 580® C the dissociation of j 
cole Is simple that is, there is direct die 
S. oomplexeB, but at or below 510® C the 
takee place with the formation of molecutee 
in complexity between the above tibo aggregatfi II10 
position of maximum absorption of each tend is a osg o riif 
the more refrangible edge, whilst the Individual fmdds d 
each series appear to become stronger also in w more 
refran^ble direction, pie two series of bands a^ihowA 
mappM in oscillation n^uendes the similarity (MveM 
the series being much more evident when illustfMMd la 
this manner Keproductions of photographs also oooam- 
pany the paper —Dr T H Havleok l^he wavfiiiialritig 
resistance of ships a study of certain series of mods! 
experiments In a previous paper (Proceedings, At vot 
Ixxxii » p S76 1909) the author discussed the vanmoo of 
the wave-making resistance of a ship with its speed, and 
a formula was obtained by specif>ing the action of « ship 
m terms of a tlmpka equivalent pressure dlsttnastion 
travelling over the surfdBb* The present InvestigatfoR Is 
a more systematic study ofWome of the coeflldentsM tbs 
formula, the experimental data being taken from puttlpbed 
records of tank experiments with models The disenfwon 
is limited to types for which the resistance-velocity jeurvs 
show^ clearly the humps and hollows which are oaoally 
ascribed to interference of wave systems originating at the 
bow and stem tho tabulated results form a nuaaerical 
study of the latter theoiy and exhibit the variation of 
the coefllldents of the simple equivalent pressure tyatein 
with the displacement of the model the proportlm of 
parallel middle body and various coefficients of finonees 
Without attempting to express the coefficients by empirical 
formulae, sufficient information is available to allow d an 
opproximate estimate of their values in similar models 
this Is illustrated by the TurbMa and the result la dis- 
cussed in relation to the published record of trials d that 
vessel The characteristic interference effect mentlonedr above 
appears to occUr specially In rather full-ended models, atttii 
faiily high cylindrical coefficients In this case It ff Per- 
missible to regard the equivalent pressure tystem aa lOpHng 
two parts associated with the bow and the stem re- 
spectively An examination of models with finer oods 
suggests that this simple interference theory is lnad«|aOta 
in cpftaln cases tiie study of a modified type of praasUfe 
distribution is indicated— Dr Georges Dmpar and W 
nmw The blood volume of mammala as determined by 
experlmenls upon rabbits, guinea pigs, and mice, and its 
relationship to the body weight and to the surface ana 
expressed in a formula The bkxxl volume of animals has 
for many years been the subject of numerous Investiga- 
tions This IS but natural considering Its great Import- 
ance for the study of disease As however the results 
obtained are very discordant, the authora have determined 
the blood volumes of rabbits guinea-pi^ and mice by 
Weicker % method by wariiing out At drculatotr tyotmi 
and by following the percentage fait of hwmoglobln after 
bleeding The experiments of th^ authors have given the 
following results — (i) The blood volume of living fnammals 
can be determined very accurately by blepding the anlnMl 
(about so per cent df Its original blood sblume) and deter 
mining the percentage fall m haemoglobin at the moment 
when equilifarium Is reached This method givaa reeults re- 
markably concordant witii thoefi obtained ^ washing mt 
the circulatory system In emptovlog this fffethod u la 
alMoKiteW essential that the animals mould not have been 
bled before (s) In normal healthy mammals (rabbity 
guinea pig and mouse) the blood volume Is satisikctorilty 
expressed by tho following formula, B«W*/b where B w 
the blood vohime In cubic centimetres, W the weight of 
the Individual In grams and k a constant to be ascertained 
fm*^^ench particular spedes of animal This formula 
Indmtes that the smaller animals of any given spedes, 
whtdi have a relatively greater bot^ ourface than heavlm 
cnee, have also a relativei/ greater blood volume Thet U 
to say the blood volume can be expressed as a fiino 
tion of the surface aregs ^ therefore mieleadliig tt 
axpresf the blood vohinM ag percentage of the body weight 
ae has hitherto been Invariably done (3) The ODOStant h 
by means of which theij|hnt 1 volume In jehle centimetfW 
can be calculated ftnmWiie formula B«wt/e when the 
weight of the animat m |ramt is known U approxUnatajp 
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for rabbit* 1 58 ; ^nea^g* 3 30 m6use 6-70 — E C 
Hart Autotoxsemia and infection The object of thii 

eoaimunication la to thow that fever* loss of weight and 
chaagea in the antitryptic values of the blood scrum three 
phenomena common to bacterial and protoxoan infection 
in man* can be reproduced In animals by the subcutaneous 
li^ection of small quantities of distilled water Elabcu'ate 
controls were set up throughout and absence of sepsis 
repeatedly proved by autopsy and by microscopical settles 
f cssr -^izty guinea-pigs roodlved ungle Injections of boiled 
distilled water in quantities varying from 1 to 10 ccm 
Fever resulted in flf^ Thirty guinea-pigs received 
muhipte injections alwavs followed fever eicept when 
the ihiectlons were too closely crowded or too large* when 
subnormal temperatures resulted Twelve rabbits received 
sltmle Injections varying from 10 to 60 ccm Fever 
fallowed in all Ten rauDblts received multiple Injections 
All showed fever Fever after each injection was always 
rapid in onset abrupt and fugitive In Mth guinea ptg and 
raoblt By appropnate |pacing of injections continuous 
fever cgn be pr^ucc^ ceasing with the iniectlons 
Hyperseniitisation was mmntly observed Establishment 
of a constant between wel^t of Injection animal injected 
and degree of fever induced has been so for Impossible 
— rhe effect of small single injections was Incon 
elusive Multiple injections always produced marked loss 
recovery ensuing on discontinuance of Injections If few m 
number Aniitrypiic values — Multiple injections produced 
marked rise in values strikingly parallel In gross effect 
to the rise produced in the same species of animal by single 
injections of diphtheria toxin or of emulsions of living 
bai^ria From these experiments it would appear that 
however great the share taken by bacteria and protozoa in 
initiating the disease-complex of infection the net result 
it* perhajM to a large extent* a state of true auto-intoxi 
cation llie results obtained suggest that such auto- 
intoxication IS in part directly due to absorption of dcri 
vatlvea of the infected cells themseWee* and only Indirectly 
to the absorption of bacterial products 
Pbyaical Society* Jane 10 —Prof M I Callendsr 

F^R b * president* in the chair — Dr W £ tumpnar 
end W C S Plillllpa A galvanometer for alternate 
current circuits The gahranotfictm^ described is the result 
of an attem^ to eonstruot a measuring instrument by 
ttieans of which inductances and capadUes can be com 
pared by bridge methods as accurately as it is possible to 
compare resistances. The instrument is like a moving 
coll galvanometer In almost every respect* except that its 
field Is due to a specially constructed eieetTomagnet excited 
by an alternating voltage —A E QprrwtC Positive 
electrification due to heating aluminium phosphate 
Many of the results obtained in particular (a) with vary 
ing pressures and constant temperatures* (b) at atmospheric 
pressure in wiych after removal of all free 10ns by a field 
sufficient to produce a saturation current* a current of 
equal values ror ions of both signs was found at an elec 
trode placed behind that on which the saturation voltage 
acted and (c) the toss of charge of a Faraday cylinder 
when screened from the action of free ions indicate that 
one of the^producte due to heating aluminium pho^ihatc 
is in the form of neutral pairs or doublets which after 
wards spilt up Into negative and positive ions 

Royal AnthropologieaHnsHtute,1une 14 -^Prof Cnwland 
past-president in the chair— P A TAlbPt The Eko! of 
southern Nigeria The Skoi dwell by the border of the 
{Wman Kamerun Their land between its maze of 
**ivers Is one stretch of dense bush whch reaches even 
to the summit of the hills* of which the greater part of 
♦he country consists The whole existence of the race 
mirrors the twilight and mystery of the bush* .peopled to 
the native*# fancy by strange half human such 

as were-leopards and the genii of trees and rodks Magic 
Is the keynote on which the lives of the Ekol turn 
Idlong the practice of dxvinf^on is much resorted to* 
and la cldfily connected wfth ancestor worship the 
dominant factor in the rehgloiv. of the race The great 
featIVil of the year it that of Eja held at the time of 
the new yama, Inveitiga(l|as have proved that these ntes 
are almost identical antwnuiy of the darker traits of 
(he old AdonirAttia-Ofirls^vofship Many beliefs and 
customs of the Ekoi have come down from remotest 
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antiqiii^ Ihcy have a marvellou, folklorei wh^ at 
times mwa poetic feeling at others a keen sense of 
humour There arc legend to explain all cuatoms and 
beliefs The land Is fuU of societies secret and Aherwist 
the chief of which is the Egbo Club which ruled the 
country before the coming of the white man Though a 
polygamous people the chief wire not the husband is the 
hew of the iiouse and women s nglits as to property and 
the custody of children are most strictly safeguarded by 
native law 


Zoological Society June 14 —Dr S F Hamer F R S 
vice-president in the ch^ — R I Poeoek The 
cutaneous scent glands of ruminants The author pointed 
out that the structure of the feet whether furnished with 

r ial glands or not supplied valuable data for classifying 
genera of antelopes and deer and showed that with 
some modifications such as the removal of Tetraccros from 
the CephalophinsD to the 1 ragetophinee of Dorcotragui 
from the Antltopmas to the Neotraginse and of Panthotops 
Saiga* and ^pyceros from the Antllopins the subfamilies 
usually admitt^ were valid groups In the case of the 
deer it was interesting to note that Rucervus PanoUa 
htophurus and Sika were closely allied to Cervus Dama 
being a totally distinct type Axis and Hyelaphus belonged 
to another group while Rangifer Alces and Capreolus 
as Sir Victor Brooke claim^ belonged to the section 
typified by Dorcelaphus Mazama and other American 
deer — R kydakfcar A wapiti and a muntjac The 
author described two wapiti antlers from Tibet os Cervus 
canadensis wards and a muntjac from An wei China as 
Cervulus bndgemani Hie latter was characterised by its 
dark blactdsh-onve colour the black ears of the female 
and the yellow ones of the mate coupled with the relatively 
wide divergence of the antler pedicles — R Lyd«kkar 
Three African buffaloes — Dr A OsUsrom Two new 
antelopes The author described a new species 
Damauscus from British East Africa and a new chamois 
from north Spam — Dr E A Wllaon Changes of 

plunoage in the red grouse {Lagepus seoUcus) in health 
and disease 

Paris 

Academy of Sciences June aa— -M Emile Picard in the 
chair — H Doalatidree* L d*AaMfilMiJkt and V 
•uraon An extraordinary solar filament A detailed 
account* with reproductions from photographs of a fila 
ment which appeared on April 11 It had the peculiarity 
of having large radial velocities mostly ascending which 
at certain points exceeded 100 kilometres per second The 
solar disturbance of April it was not apparently accom 
panled witli terrestrial magnetic disturbances — J 
kauaalnaoq The principles of mechanics and their 
applicability to phenomena which appear to contradict 
them — E Bouty A new measurement of the diclectnc 
cohedtm of argon The determination of the dielectric 
cohesion of argon is attended with difficulties which do 
not arise in the case of the other rare gases For a fixed 
pressure for no apparent cause there are progressive 
variations in the minimum difference of potential capable 
of causing the discharge By making two consecutive 
meosui^ents rapidly at widely different pressures this 
difficult U partly got over The cohesion of ar^on was 
finally found to be practically double that of helium the 
gas inunedlately preceding it in the periodic table — 
A OlMuivaM and M Oontajoan The elimination of 
nitrogenous waste in the act of renal secretion the subject 
having been deprived of food The relation between this 
elimination and that of water the vehicle of the urinary 
excreta The reciprocal Independence of the two pheno- 
mena The amounts of water and urinary nitrogen 
excreted In the young subject are independent and hence 
variations In the quantity of unne secreted In the course 
of St- sorles of experimental periods introduce no difficuttles 
In the significance of the nitr^enous excreta carried away 
by the urine — M Oouy The mutual action of two 
katiiodes In the magnetic field In high vacua* when the 
negative charges arc connected by the lines of magnetic 
force* they produce an action bf unknown nature which 
is shown by a marked towering of the explosive potential 
and by the production of the inter-fcathodic Hpit — M 
NIooMui The variation in the motion qf tooon — 
Fdmond Bauor and Marcel Moirtln pie luminosity of 
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tht tun and the tolar constant A 
method of determining the oooatant 
J Comas A riiuni^ of ptmidal 

on Halley s comet — B Voaafot The 
plete systems HadMiiM 

Oreen % function —Paul Rovidnl A «ir ' 
an a^ooef to pursue a rectUmear patl^with a minimum 
expenditure of total work — ff RalH^en An action at a 
distance on the coherer produced w ikietalhc contacts 
Instead of putting one extremity dr iMdblter^rfto earth 
as usual it is connec^ with oqie pple pltamating 

current the 
sensibility 


le other poh being eiraM Qn thliliWay ^ 
of the coherer is greatly Jnd^med, and soiffi 
applications of the modified coherer 41^" de wlbed — F I 
OroM The prolongation of the banOTlpiJ^r^f carbon^ 
gaasi in the extreme red and lafni<M p For ^arbon 
monoxide photographs In the linfra-fed snow severiF bands 
lesembling the bands steady l^wn In their structure and 


upying verv closely the place prefficted according to th% 
iwn law of dlstrllmtlon ^e results with cyanogen 


OCCU[ 

known law of dlstrllmtlon 'Uie results wjth cyonogeil 
were similar — Ch Panry and RmImoK Some ei«^ 
trical and spectroscopic preperaet of the^Sre between 
metals — G aagnao An Interferometer edth superposed 
inverse light rays dving In polarised white fight a narrow 
central fringe and narrow coloured fringse with white 
interspaces — I^uls Duiioirov A method of measuring a 
magnetic field in magnitude^ direction, fiind sense -rL. 
Houiloviffuo The formation of kathodlc deposits The 
walls upon which the metallic deposit forms are those 
possessing a positive charge allowing the electrical 
neutialisation of the kathode granules — A RiHrot Some 
peculiarities of the mercury arc in a vacuinn A study 
of the distribution of the fall of potential In the arc 
together with the demonstration of the existence of an 
extra pressure at the anode — E taud and L Qay The 
temperature of crystallisation of binary mUtures On the 
basis of certain assumptions the lower! ng^of the freezing 
point it shown to be proportional to the^arlthm of the 
molecular concentiatlod and to the absolfite temperature 
of crystallisation For very dilute solutions this Is equi 
valent to Raoult n formula Fxperlmental proofs of the 
logarithmic formula are given — Daniel Rorttwiot and 
Henrv tewdooliM The photochemical synthesis of 
carbohvdndM at the expepie o( the eleir^ts of carbon 
dioxide and water drapour In the absence of chlorophyll 
The photochemicar synthesis of qufcternary^ compounds 
Various gaseous mixtures were exposed t6 the action of 
the rays from a mercury viqiour lamp Carbon dioxide 
was obtained at the ordinary temperature from a mixture 
of oxygen and wbon monoxide Carbon ^xlde and 
hydrogen ga\e a nttle CO and formaldehyde m trace of 
acid was formed in this reaction Formamiu was pro 
duced in the same way from ammonia and wbon mon 
oxide — G Awatarwwll and G Ooohln Some relations 
between molecular constitution and smell -r^E LOewr 
Crystallised nioinose and its Identity with d-orablnose — 
H Araatitfam A new contribution to the study of the 
latentes — RaOul Oom R aa The best illumination for the 
development of ptont^— V RMhait Em Parrot 
The cardio-vatruiar action of groan cmee bompor^wlth 
that of correspondhig doaes of oaftrine The actlof^oted 
is due to some other agent than opffeine— A 
The influence of the afim^tary ftfgfmf w the iaoptine In 
birds — G Rotlbor The ooloratioq of tne figment tn two 
fungi —A itard and A. VHo The onalvsls qf proto- 
plasmic materials A diaoussion of the various -^oup re* 
agents which may be use# for the separation ff the sub 
stances present In the Uqulds resulting from die hydrolysis 
of protoplasmic materials— M NmI The infilttffions on 
the msfit/ ol Zaghouan (Tunis) 
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